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Background 

The Cuu Long River Delta (also named “Cuu Long Delta” or “Mekong Delta” in this report) is a part of the Lower Mekong River Delta, which is situated in the downstream Mekong Basin. The Mekong River originates in Tibetan Plateau at the elevation of 5,000 m. The total length of the main flow is about 4,200 km making a basin of 795,000 km2 in area. The downstream area accounts for around 611,000 km2, 205,000 km2 of which locate in Vietnam territory.

The Cuu Long River Delta covers an area of 39,569 km2 and is home to 16,881,600 inhabitants (2003).

The Delta was naturally formed under the complex interactions of physical conditions of Mekong River and the South China Sea. The area is considered the typical tropical monsoon ecological wetland with respects to climate, hydrology, land and water resources, and biodiversity.

The Cuu Long Delta is the great and developed agricultural production region of Vietnam. In the line with the national economic reform, the economy of the region in the past 10 years has characterized with spectacular breakthroughs, including:

- Rapid transmission to a market economy with concentration on exporting products;

- Self-control of producers, mostly in form of household's economic pattern;

- Fast growth of development investment, in 1996-2000 alone the national State invested VND 16,000 billion (equivalent to over USD 1 billion) into the Cuu Long River Delta.

In parallel with development, the regional economy exposes more and more apparently unsustainable respects.

- Being the paddy/rice-intensive agricultural economy, the main regional production mainly develops extensively pursuing the quantity, exceeding the ecological thresholds with lack of linkage with high technology. When rice price went down that resulted in a loss in rice production, local inhabitants spontaneously and stormily shifted the landuse to unplanned shrimp farming. Hundreds thousands hectares of mangrove and Melaleuca forests had been destroyed, hundreds thousands hectares of rice fields had been converted to shrimp breeding, which all together led to the serious degradation of wetland ecosystems as well as severe environmental pollution.

- Contradictory development of flood control and socio-economic development constructions along with the cultural-social backwardness in comparison with the rapid economic growth produced negative impacts in exploitation and management of ecosystems, which ensures not the sustainability.

The "Downstream Mekong River Wetlands Ecosystem Assessment" is one among various sub-global assessments worldwide within the Millennium Ecosystem Assessment (MA).

The objective of the MA is to conduct an integrated assessment on consequences of changes of ecosystems to human wellbeing and to analyze available responses in order to strengthen the conservation of ecosystems as well as their contribution to human needs.

The MA Conceptual Framework applied into this specific sub-global assessment includes:

- Assessment of goods and services provided by ecosystems and their changes affecting human wellbeing;

- Integrated approach to such systems as agriculture, forest, water and coastal zone;

- Multi-scale approach in both space and time;

- Identification of direct and indirect drivers of ecosystem services;

- Interdisciplinary approach; and

- Review of impacts of ecosystem changes as well as of potential responses.

The project "Downstream Mekong River Wetlands Ecosystem Assessment" in its Phase I has conducted such activities as follows:

- Assessment on condition of ecosystem services, including provisioning services (food, medical plants, biodiversity, fuel materials, water, ...), regulating services (climate regulation, water regulation, ...), cultural services, and supporting services (soil formation, habitats);

- Assessment on trends of ecosystems and their services in the past 10 years and to the year 2010;

- Identification of direct and indirect drivers of ecosystem service changes.

To accomplish this sub-global assessment, two field trips to the 11 regional provinces were conducted, which were scheduled to aim at, and practically succeeded in:

- Introducing the MA and the MA sub-global assessment in Lower Mekong, Vietnam to local authorities and inhabitants; conducting a series of user workshops consulting the potential users about the assessment objectives, activities and scoping, especially project's products (in terms of content and form) to be handed over to users;

- Collecting more than 400 items of data and records focused on local socio-economic situation, and research results at delta-scale as well as at smaller ones, which have conducted since 1990;

- Interviewing local authorities and farmers in different localities concerning production, land conversion, relevance of existing land, water, forest and ecosystem service management policies.

Based on collected data and records and with regard to field survey findings, the project conducted assessment components with responsibility of various technical teams focusing on regional ecosystems and their services in the light of MA Conceptual Framework integrated with analytical methods typifying involving disciplines.

Products of the Vietnam assessment contain: 

· Synthetic report is compiled based on results of component reports 

· Web site introduced the whole database about ecosystems and their services, set of maps on natural and socio-economic condition of Cuu Long River Delta established in GIS 
· Flying paper for decision-makers summarized main results of the Assessment 

Financial support for the MA and the MA Sub-global Assessments (including Vietnam’s Assessment) was provided by the Global Environmental Facility (GEF), the United Nations Foundation, the David and Lucile Packard Foundation, the World Bank, the United Nations Environment Programme (UNEP), the Government of Norway, the Kingdom of Saudi Arabia, the Swedish International Biodiversity Programme, the Rockefeller Foundation, the United States National Aeronautic and Space Administration (NASA), the International Council for Science (ICSU), the Asia Pacific Network for Global Change Research, the Christensen Fund, the United Kingdom Department for Environment, Food and Rural Affairs (DEFRA), the Consultative Group for International Agricultural Research (CGIAR), and the Ford Foundation.
This report is a contribution to the Millennium Ecosystem Assessment prepared by the Vietnam’s Sub-Global Assessment Team. The report has been prepared and reviewed through a process approved by the MA Board but the report itself has not been accepted or approved by the Assessment Panel or the MA Board.
Chapter 1

INTRODUCTION

1.1. Millennium Ecosystem Assessment and its Conceptual Framework

1.1.1. Millennium Ecosystem Assessment


The Millennium Ecosystem Assessment (abbreviated as MA and hereinafter referred to as MA or the Process) is an international process designed to meet needs of policy makers and the public for scientific information concerning consequences of ecosystem changes on human well being and responses to these changes. Participated by leading scientists from more than 100 nations all over the world, the process was launched by the UN Secretary General Cofi Annan in June 2001 and is expected to release its final report in 2005.  
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Figure 1.1: MA Governance Structure

Core components of MA assessments, both at global and sub-global scales, include (i) assessment on Conditions and Trends of ecosystems and their services, the changing drivers, and consequences of these changes on human well being; (ii) development of scenarios for ecosystems and their services; and (iii) elaboration of responses. 


Under the supervision of the Assessment Board that encompasses representatives from five international conventions, fives UN’s bodies, non-governmental organizations (NGO), scientific institutions, private sectors and indigenous communities, the process is coordinated by an Assessment Penal through its four Working Groups of Conditions and Trends, Scenarios, Responses, and Sub-global Assessments (Fig. 1.1).


The Sub-global Assessment Working Group undertakes coordination of a wide range of sub-global assessments worldwide. Sub-global assessments fall into two groups: approved assessments and associated assessments, which all together make up a global network of assessments (Fig. 1.2). 
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Figure 1.2: Network of MA’s Sub-global Assessments

Further information about the MA process is available on the website www.millenniumassessment.org
1.1.2. MA Conceptual Framework


The MA Conceptual Framework is the first product of the MA. After a dozen of review rounds, the MA Conceptual Framework was published in 2003, entitled Ecosystem and Human Well-being - A Framework for Assessment. 


The MA Conceptual Framework places human well being in the heart of its focus while recognizing the existence of intrinsic values of biodiversity and ecosystems and human’s decision making on ecosystems in respect to both human well being and these intrinsic values. The MA Conceptual Framework ascertains there exists dynamic interactions between human and ecosystems and that change in human conditions would lead to changes in ecosystems and, in turn, changes in ecosystems would result in changes in human well being. Thus, the process pays special attention to interrelations between ecosystem services and human well being.
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Figure 1.3: MA Conceptual Framework

An Ecosystem is a dynamic complex of plant, animal and micro-organism communities and their nonliving environment interacting as a functional unit. Human is an integral part of the ecosystem. Ecosystems enormously vary in scope (Ecosystems and Human Well-being, p. 3).


Ecosystems provide a wide variety of benefits for human. Those benefits that human obtains from ecosystems are defined ecosystem services. 


Ecosystem services are divided into four categories. Provisioning services are products people earn from ecosystems such as food, fuel, fiber, freshwater, genetic sources. Regulating services are benefits people gain from regulating activities of ecosystem processes, including air quality maintenance, climate regulation, erosion control, human disease regulation, water purification. Cultural services include non-material benefits people obtain through spiritual enrichment, cognitive development, reflection, recreation and aesthetic experience. Supporting services are services in need for production of all other services, such as oxygen production, soil formation. 


Biodiversity and ecosystems are closely related concepts. Products of biodiversity include a number of services provided by ecosystems (e.g. food, genetic sources), and changes in biodiversity may affect all services provided by ecosystems.  

Human well being and poverty reduction


Human well being is composed of a series of constituents, including basic material for a good life, health, good social relations, freedom and choices, and security. Poverty also encompasses many factors. Determining how well being, not well being or poverty depends on the particular context reflecting natural, social and human factors such as geography, environment, age, gender, and culture. In any case, however, ecosystems play crucial role in the well-being.  


Relationship between ecosystem services and constituents/determinants of human well being is figured out in the chart below. 


Security and health are influenced by changes in provisioning, regulating and cultural services. Material constituent presents its strongest and clearest relation to provisioning and regulating services while social relations are most linked to cultural ones. Freedom and choices are determined by other constituents of human well being and hence, they are driven by all provisioning, regulating and cultural services of the ecosystem. 


The well being could be strengthened through the sustainable interaction between human and ecosystems, supported by necessary tools, institutions, organizations and technology. There exists a certain substitution possibility of one service by another or others. To exploit services in a sustainable way then sustain the well being, it requires at first the thorough understanding of interactions between human activities, changes of ecosystems and the well being in all short-, medium- and long terms. A sound management of ecosystem services also much depends on current institutions and management orientation that focuses on meeting the need of whether the poor and powerless or the rich and powerful.

[image: image4.png]Ecosystem Services

suprORTNG.
seRuices

cssayratne
poamorss
aomacaysen

« umrtcyang

sy
prucion

Provisoning >
Servies

romesgsens

Requlating
Services
et
ey esas

Cutturatservices
exsptens

it

e —

Sl

Soamochixa

Determinants and
Constituents of Well-being

Security
et

Basicstrial for
aGood Lite
Ceum e iyans  FREEDOMS
g =
choice

Hesith
ity
e

(Good SocilReltions
i ey
s




Figure 1.4: Relationship between ecosystem services and constituents/determinants of human well-being

Drivers


The term Driver used in the MA is understood any factor that causes changes in an aspect of the ecosystem. Understanding driving forces of ecosystems and their services is key point to design strategies or interventions that reinforce positive impacts and limit negative ones. A direct driver unequivocally influences ecosystem processes and can therefore be identified and measured to differing degrees of accuracy. An indirect driver operates more diffusely, often by altering one or more direct drivers, and its influence is established by understanding its effects on a direct driver. Changes in ecosystem services and their drivers are closely related. And both direct and indirect drivers often operate synergistically.


The process realizes the great influence of decision makers on ecosystems, their services and human well being. A driver under the control of a decision maker is considered endogenous and it is exogenous when out of a decision maker’s control. 

Cross-scale assessment


There will not be an effective assessment of ecosystems and human well being that is carried out at a single temporal and spatial scale. Consequences of an ecosystem change to human well being vary over different time periods and/or different spatial scales. 


At the same time, each ecosystem service or process has its own typical temporal-spatial scale or scales. For instance, rice production is a localized service of an ecosystem and changes on a weekly basis while water regulation is regional and changes on a monthly or seasonal basis, and climate regulation might happen at a global scale over decades. 


Moreover, any one of ecological phenomena or processes takes place in specific conditions of an economic, social and political context. In the meantime, ecological processes occur at temporal-spatial scales that are different from those in which economic-social-political ones operate. Therefore, such the focus on a specific scale may result in ignoring interactions between or within other scales, which play special important role in understanding ecosystems’ significant factors as well as interrelations of those factors with human well being. 


The choice of assessment scale(s) and multi- and cross-scale analysis must involve, apart from technical aspects, political factor to a sufficient extent so that the assessment could contribute most to decision-making process and public policy formulation at various scales. 

1.2. Downstream Mekong River Wetland Ecosystem Assessment

1.2.1. Overview of the study area


The Downstream Mekong River Delta in Vietnam, also commonly known as the Cuu Long Delta, hereinafter referred to as the Cuu Long Delta, the Mekong Delta or the Delta, is the most southern region of Vietnam, within latitude 8020’ - 11005’ N and longitude 104025’ - 106050’ E. The Delta of 39,000 km2 covers 12 provinces, from Long An to Ca Mau, and accounts for 12% of Vietnam’s total land area. 


In 1990, the local population was 14.6 million. The number increased to 16.4 million in 1999 and approximate 16.9 million in 2003. 


As large as 79% of the downstream Mekong delta that is 49,520 km2 in area and runs from Kratie, Cambodia through coastal provinces in southern Vietnam, the Cuu Long Delta is a flat region with several isolated rock outcrops in Long Xuyen Quadrangle. The average elevation of the whole area is 0.80 m above mls. The rainfall distributes seasonally, the rainy season is from April till November in the western, May till November in the rest, and the dry season occurs in the remaining periods. Mean annual precipitation ranges from 1,300 to 2,400 mm, depending on particular zones. The hydrographic regime in the Cuu Long River Delta is strongly affected by many a factor including Mekong river's operating regime, eastern sea's and western sea's tide operations and the regional rainy regulations.


The distribution of water flow to the Tien and the Hau Rivers is a determinant to the regionwide hydrographic regime and hydraulics. Averagely 79% of the flow goes into the Hau and the rest (21%) discharges into the Tien; this proportion is quite stable. 

The flood in the region much depends on the flood in the upstream, the tidal regimes in the South China Sea and the Gulf of Thailand, and the inland rainy regime. Annually around 1.4-1.8 million hectares of the region are flooded. The flood season lasts for 6 months, from July to December. The flood is generally mild with amplitude at upstream area (within Vietnam) of 3.5-4.0 m. The flood normally rises slowly with the rising rate of 5-7 cm/day (the most rate is up to 20-30 cm/day). Flooding in the northern is seasonally aggravated by high rainfalls in combination with hydro-operation of the Tien River and the Hau River (two mainstreams of the Mekong River in Vietnam territory). In the coastal areas to the east and the south, flooding is caused by sea water rise. The tide of the East Sea (also known as South China Sea) is predominantly semidiurnal with amplitude of some 2.5-3.0 m while that in the Gulf of Thailand is mostly diurnal with amplitude of 0.4-1.2 m. 


The dry season prolongs from December to coming June, which is characterized by a negligible rainfall. During this season, the tide in the eastern sea vigorously fluctuates semi-diurnally with the amplitude of 2.5-3.5 m. Tidal operation brings forth the salinity intrusion deep into inland, which affects a huge area of approximate 2.1 million hectares in differentially 1 to 8 months depending on the specific location.


In the Lower Mekong Delta, supplied water comes from three major sources including rain water, surface water and groundwater. With the annual mean rainfall of 1,600 mm, the total rainfall of the delta is calculated 80 billion m3/year. Fresh water with fairly good quality coming from the upstream Mekong River accounts for about 508 billion m3/year, which is unevenly distributed with higher concentration in areas along the Tien and the Hau.


The potential groundwater in the Lower Mekong Delta has the dynamic quantity of around 2.01 l/s/km2 or 78.8 m3/s, equivalent to 3.3% of total water flow into the region in the driest month. The potential ground water that presents the salinity of less than 1 g/l possibly using for domestic purpose could meet the regional domestic water demand, given that the extraction rate is maintained at 1.5 million m3/day, until the year 2010. Groundwater at the upper Pleistocene in Long Xuyen Quadrangle, part of the Plain of Reeds and small areas between the Tien and the Hau appears to be brackish, even that in Vinh Long, Tra Vinh, Ben Tre and several points in the Plain of Reeds is salinized.


The Cuu Long River Delta was formed in mainly the river- and sea-based alluviation. Regional soil includes mostly young alluvial soil types with phosphor-lacked heavy soil texture. Main soil types include:

- The river alluvial soil: concentrating in riparian areas of, and mid-areas between, the Tien and the Hau Rivers; total area of 1.18 million hectares or 30% of regional area;

- Aluminous soil: accounting for 1.6 million hectares or 40.6% of regional area; distributing in the Plain of Reeds, Long Xuyen Quadrangle, Ca Mau peninsular; of the total 0.42 million ha are potential while remaining 1.18 million ha are active; the aluminous soil is characterized by the high acidity, the high potential aluminum-based toxicity and the phosphor-lacked state;

- The saline soil: having formed from alluvia in salty water; severely affected by salty tidal water in dry season; total area of 0.74 million hectares or approximate 19% of regional area;

- The peaty soil: concentrating in the U Minh with total area of 24,000 hectares; the depth of the peat layer ranges in 0.3-1.0 m; beneath the peat layer exists the alum-potential alluvium;

- In addition, the region has such other soil types as gray soil, yellow-red soil and gravelly soil.


The regional wetlands that are created by either permanent or seasonal inundation occupy a large portion of the Delta. Apart from offshore wetlands, the area of the inland wetlands in the region is approximately 36,000 km2, equivalent to over 90% of inland area of the Mekong Delta. Two thirds of the wetlands are used for agriculture and aquaculture. 

Wetlands are of importance for the entire Mekong basin in general and for the Mekong Delta in particular. They present their not only ecological-environmental values but also socio-economic ones. The wetlands in the Mekong Delta encompass areas of valuable biodiversity and fertile areas for cultivation. It is areas in the Mekong Delta that have been being rice granary of Vietnam, which contribute around 80% of exported rice quantity of the nation. Vietnam has been one among world’s leading shrimp exporter for the last decade, and most of Vietnam’s exported shrimp come from this region.

1.2.2. Downstream Mekong River Wetland Ecosystem Assessment: core content


The Mekong Delta is the region of most typical ecosystems in Mekong Basin because (i) its biodiversity is abundant; (ii) it is most strongly influenced, both positively and negatively, by the Mekong river's operation regime; and (iii) it is the zone intensively interacted by the sea.  


For the past decades, exploitation activities of wetland ecosystems in the region have overwhelmingly occurred resulting in negative consequences for these ecosystems, such as biodiversity degradation, narrowing natural forests, biotope changes, environmental pollution, etc. It is claimed that the main reasons for such these negative changes are (i) the out-of-control spontaneous economic development; and (ii) local authorities have not placed ecosystems’ ecological-environmental functions/values in right consideration while emphasizing too much on extracting temporary economic benefits from these ecosystems, and hence, no appropriate policies and measures on ecosystem exploitation and conservation have been applied. 


Since 1950s, there have been a number of projects that have undertaken studies and investigations on the regional natural resources. Many of them, however, focus on a limited number of fields of most concerned and indeed are quite incoherent. In the context, such the undertaking of a thorough and scientific assessment of local ecosystems in relation to human well being is of great significance. 

From 2001 through March 2003, a team of scientists at Institute of Geography (of former National Centre for Natural Science and Technology, and presently Vietnamese Academy of Science and Technology) headed by Dr. Mai Trong Thong, with the collaboration of local decision makers and other interested research institutions, and the funding of Millennium Ecosystem Assessment, initiated to design a local-scale assessment, entitled “Downstream Mekong River Wetland Ecosystem Assessment” that was submitted to the Assessment Board right then. In May 2003, this assessment was approved as an Approved Assessment of the MA. 


The assessment aims at (i) Assessing adequately and scientifically natural functions and values of ecosystems in different subregions; (ii) Working out socio-economic development scenarios and recommending relevant ecosystems exploitation and use models/patterns for particular subregions in the periods of 10 and 20 years; (iii) Recommending policies and measures for ecosystems administration relevant to each subregion in certain periods of time; and (iv) Establishing a GIS-intensive database to facilitate users in making use and updating such information about ecosystems and ecosystem-relevant policies, as well as managing ecosystems. These four all serve for the overall goal of making up adequate understanding and reinforcing awareness of stakeholders, especially local authorities and communities, about functions and values of ecosystems in order to direct their exploitation and use in a sustainable way. 


To obtain these objectives, the assessment emphasizes on: 


- Assessment of conditions, and elaboration of regional wetland ecosystem distribution map and regional ecological zoning map; 


- Evaluation of trends of ecosystem services and biodiversity; 


- Assessment of human impacts on ecosystems and their services; 


- Establishment of a GIS database on natural, economic and social conditions, and preferable policies and planning options for the whole region;


- Development of scenarios and design of responses, on which to work out recommendations for localities to adjust their master plan to the year 2010; 


- Undertaking of training courses for local experts to strengthen their understanding and ecosystem management capacity, and of propagative campaigns for the mass to improve their knowledge on ecosystem use and conservation. 


Expected products of assessment include sets of analytic data and maps, a GIS database, posters and fliers, technical and synthetic reports, local policy makers’ strengthened understanding of ecosystems and ecosystem-relevant information application capacity in their management practice, and communities’ improved knowledge on use and protection of ecosystems, especially the young’s. 


The assessment is divided into two phases. The first phase looks at Conditions and Trends Assessment and is scheduled from May 2003 through September 2004. The second one places its focus on Scenarios and Responses and is, as designed, undertaken in one following year. The implementation of the second phase also depends on the availability of funds. 

1.2.3. Assessment process


In the course of assessment design, team members from Institute of Geography conducted a fieldtrip to the localities where discussions with local authorities and communities were also been undertaken. Apart from refining study questions, the trip also aimed at identifying potential users in close-up. The trip achievements and consultations of scientists and specialists concerned helped come to conclusion about assessment users who basically fall into three groups:

(i) Local administrators, policy makers and environmental authorities, who will use assessment results as a scientific basis to develop scenarios, formulate management policies and measures, and as a training tool to improve their applicability of a database for the management practice; 

(ii) Investors, who will use resultant information of the assessment for identifying and selecting their investment opportunities in fields of economic, social and cultural in the region; and

(iii) Local communities, who will use assessment findings as educational tools to improve their knowledge of potential, and need for protection, of surrounding ecosystems. 


In addition, university teachers and students, international organizations that are involving or will involve their activities in Vietnam are also identified to be potential users of the assessment. 


Through dialogues, the groups of users and stakeholders expressed their need for sufficient, scientific and reliable information on the environment they are living in, the ecosystem services they are exploiting and/or using, and on risks facing them, etc. In particular, local authorities extended their special interest in an adequate and easy-to-use database that is designed in the way they could make utmost use for their assignment. 


Based on obtained clarification of user groups and their needs, an assessment design was developed, which places its central focus on users’ demand. The design was then consulted representatives from user groups, scientists and policy and management experts. After fulfilling revisions as needed, the assessment design, in the form of a proposal, was submitted the Assessment Board for approval. 


Consulting users is not the work of planning phase only. Users were requested to take their part in the whole process of assessment, e.g. verification, validation, review, etc. Core activities of assessment involving users include: 


- Provision of information and production experience as assessment inputs; 


- Performance of their knowledge on ecosystems and benefits from ecosystems they are obtaining;


- Validation of acquired information and data; review of analyses, evaluations and proposed responses; and


- A limited number of users (such as local authorities) involving in the assessment as team members or focal reviewers.  


To engage users as well as to maintain their engagement, the assessment established specific contact lines with every user groups in localities and keeps on exchanging. Assessment governance structure was set up in the way that most stimulates users’ and experts’ contributions as well as ensure the highest consideration of their feedbacks. Besides assessment team, an Advisory Committee and a User Engagement Division were constructed. These all bodies have been operated well in a harmonical cooperation, which created a transparent working environment and strengthened the accuracy and reliability of the findings and conclusions. 


Any analysis or report has been gone through two rounds of review by scientists, authorities and community representatives. 


The User Engagement Division helps ensure the smooth exchange flow of assessment findings and feedbacks between the team and the user groups. 

Chapter 2

APPROACH AND METHODOLOGY

2.1. Ecosystems, their Services and Human Well Being

2.1.1. Ecosystems and their Services

Millions of species populate Earth. In the course of life, organisms interact with one another and with their physical and biological environment. Such these interactions constitute a dynamic and ever-changing system that is known as an ecosystem. 

An Ecosystem is a dynamic complex of plant, animal and micro-organism communities and their nonliving environment interacting as a functional unit.

Humans are a component of ecosystems. In many regions they are the dominant organism. Whether dominant or not, however, humans depend on ecosystem properties and on the network of interactions among organisms and within and among ecosystems for sustenance, just like all other species.


As an integral part of ecosystems, humans in his course of survival and development are much dependent on ecosystems. They interact with ecosystems in pursuit for food, water, clothes, etc. Such goods as rice, fibre, freshwater, meat, fish and so on are nothing else but ecosystem services. Term ecosystem service was first used in late 1960s. There have been a number of definitions of the term so far. In the MA, ecosystem services are defined as benefits people obtain from ecosystems. 


It is noted that ecosystem services are referred to both tangible (e.g. fresh water, food) and intangible (e.g. cultural values) benefits from ecosystems.


Upon criteria, ecosystem services have been categorized in a number of different ways. In the MA, these services have been classified along functional lines, using categories of provisioning, regulating, cultural and supporting services. Brief descriptions of each category are summarized in following paragraphs. 

(i) Provisioning services


These are the products obtained from ecosystems, including food, fiber, fuel, genetic source, biochemicals, natural medicines and pharmaceuticals, ornamental resources, freshwater.

(ii) Regulating services

These are the benefits obtained from the regulation of ecosystem processes, including air quality maintenance, climate regulation, water regulation, erosion control, water purification and waste treatment, regulation of human diseases, biological control, pollination, storm protection. 

(iii)  Cultural services


These are the non-material benefits people obtain from ecosystems through spiritual enrichment, cognitive development, reflection, recreation and aesthetic experiences. They include cultural diversity, spiritual and religious values, knowledge systems, educational values, inspirations, aesthetic values, recreation and eco-tourism. 

(iv)  Supporting services

Supporting services are those that are necessary for the production of all other ecosystem services. They differ from provisioning, regulating, and cultural services in that their impacts on people are either indirect or occur over a very long time. Supporting services include among other primary production, soil formation, nutrition cycle, provision of habitats.


In Cuu Long Delta, there exist a wide range of ecosystem types, from coastal mangrove to inland Melaleuca, from estuarine and aquaculture to agricultural ones, etc. Each type has its own features in fields of distributions, area, and services it provides. Among ecosystems in the Delta, the coastal mangrove, the inland Melaleuca and the estuarine are of greatest concern in term of biodiversity while the ecosystems of rice cultivation, shrimp and fish breeding should be noted due to their immense supply of provisioning services. 


The richness of regional ecosystems leads to the diversity of ecosystem services people can obtain. Forest provides not only timber and fuelwood but honey, animals as food, botanic medicines and pharmaceuticals also. Apart from shrimp and fish, water bodies in the region supply people with snake, frog, tortoise, etc. that are used as valuable food. In this assessment of the lower Mekong Wetlands, an emphasis is placed on such services as: 

· Rice, fruit;

· Shrimp, fish;

· Freshwater;

· Timber, fuelwood and some other non-timber forest products; 

· Construction materials;

· Water/flood and climate regulations; and

· Eco-tourism and some spiritual, cultural and religious values. 


Evaluation of ecosystems and their services in the Cuu Long Delta will be detailed in Chapter 4 and Chapter 5 of this report. 

2.1.2. Human Well-Being


There have been many formulations and definitions of human well-being. Despite the dispersion, It is agreed that human well-being must includes basic material needs for a good life, the experience of freedom, health, personal security, and good social relations. It is also mentioned that human well-being is the opposite extreme against poverty.


In term of well being, there are two concepts worth noting. The first is determinant, or means, of well being, which is expressed as commodity inputs, many of which are provided by ecosystem services such as food, fiber, fuel, clean water, materials for shelter, etc. The second is constituent, or end, of well being, which is viewed as what a person values doing or being. 


How well being or poverty is determined is context-dependent, reflecting local human and social factors including geography, ecology, age, gender and culture. In the MA, the human well being is viewed into five linked components, i.e. 

(i)      Necessary material for a good life 

(ii) Health

(iii) Good social relations

(iv) Security

(v) Freedom and choices


These five all reinforce each other, either positively or negatively. In other word, the components operate in a matrix of interactions that may be enhances or inhibits the component. An individual’s access to well being depends on his/her capability to adapt and obtain what he/she values doing or being, in a ever-changing circumstance. At the social level this may contribute to conflicts, necessitating trade-offs between the well-being of different individuals and groups. Trade-offs also have a temporal dimension concerning the well-being of others in the future.

2.1.3. Linkages between Ecosystem Services and Human Well Being


As aforementioned, many of well-being’s determinants are provided by ecosystems, including food, fiber, fuel, water, construction materials, etc. In other words, human well-being is much affected by the composition and functions of ecosystems. 


The relationship between ecosystems and their services to the well-being of groups of people and individuals is diverse and complex. Moreover, it changes over time. In the course of interventions, human activities always create, along with planned changes, a number of unexpected consequences of which some harm right the human existence. 


The provisioning function of ecosystems supplies goods and other services that sustain various aspects of human well-being. By the same token, shortages of food, fiber, and other products have adverse effects on human well-being, even take way gained well-being of people.


The regulating functions of ecosystems also affect human well-being in a number of ways. These services could be seen the purification of air, fresh water, reduced flooding or drought, stabilization of climate, disease control. Changes to an ecosystem’s regulatory function may result in consequences for human health as well as other components of well-being.


Ecosystems also have many consequences for human well-being through the cultural services they provide. The attributes and functions of ecosystems influence the aesthetic, recreational, educational, cultural, and spiritual aspects of human experience. Ecosystems’ richness in habitats, landscapes and so on helps higher human’s spiritual life. Whereas depressing changes in ecosystems such as depletion and extinction have negative impacts on spiritual and cultural life of communities settling within ecosystem boundaries.


Supporting services are crucial for each of the other three, hence their impacts on human well-being occurs indirectly.


The diverse relationship between ecosystems services and constituents/ determinants of well-being is illustrated in figure 1.4. 

2.2. Integrated Assessment and Multiscale Approach

2.2.1. Integrated assessment


An assessment is a social process that aims at making available scientific information in response to the need of policy makers. 


In the past, various areas of ecosystems, increase of rice production, biodiversity conservation, mitigation of water pollution, for instance, have been approached but none of undertaken and ongoing assessments have dealt with, or planned to deal with, these all areas at the same time. Such the single disciplinary approach fails to meet practical needs for development and conservation. Solutions to a single matter, food production for example, often exclude other targets such as biodiversity conservation or water quality maintenance. The fact is that one objective is commonly obtained at an unacceptably high expense of others. The MA Conceptual Framework proposes an approach that basically differs. One of the features that make the Framework unique is its integrated view on systems such as agriculture, forestry, water, coastal zone, etc. in a inter-disciplinary approach. In other words, it is the integrated assessment. 

2.2.2. Multiscale approach


Scale refers to the physical dimensions, in either space or time, of phenomena or observations.


The characteristic scale of a process describes the typical extent or duration over which the process is expressed-that is, over which it has its impact.

In assessing ecosystem services, scale matters because (i) ecological and social systems and processes operate at a wide variety of scales and between scales they can change in their nature and sensitivity to various driving forces; and (ii) cross-scale interactions exert a crucial influence on outcomes at a given scale.


In details, results obtained at one scale may not be valid at other scales. Even ecosystem services also need taking into consideration at different scales as there is not a homogeneousness between the scale at which services are produced and the scale of their being exploited. Moreover, there are often differences between the scale at which ecological systems and processes occur and the scale at which they are managed. A result obtained at one scale is not just produced or controlled by processes happening only at this scale, rather it is governed, directly or indirectly, by those of other scales. Therefore, emphasis on a single scale may ignore involving interactions at other scales. Conducting an integrated assessment needs to view the matter at various scales. That means not, however, to have to, or to be possible to, look at an ecosystem services at all scales. Choice of assessment scales strongly depends on analysis and available data. 


The greatest challenge concerning scale issue of a multiscale assessment is to identify, analyze and understand cross-scale interactions. Practically, applicable method to overcome the difficulty is to analyze processes at several given scales then evaluate how well findings at different scales match or not with one another. Another method involves understanding and modeling the system’s movement in a dynamic space. 


In assessing wetland ecosystems in the Cuu Long Delta, choice of assessment scales and analysis of cross-scale interactions were undertaken according to guides of the MA. Spatially, study area is the Lower Mekong within Vietnam territory and the assessment is a local one. Regional ecosystems’ trends and their services are assessed with dividing the region into ecological zones based on typical ecological characteristics. The classification of ecosystems involved administrative boundaries-the scales at which ecosystems and their services are managed. Analysis also regards the boundary of both ecological zones and of administrative units since the boundary of the two sometimes does not coincide. Ecosystem boundary-oriented scales are placed more attention when analyzing ecological phenomena and events while policy and management analysis bases more on administrative boundary-oriented scales. As in almost cases the boundary of the two coincides and, moreover, a lot of ecosystem services are managed by not only local administrations but also sectoral authorities (Forestry Authorities puts their eyes on the forest to a certain extent regardless whichever localities the forest is located, for example), the unhomogeneity concerning the boundary has been satisfactorily overcome. 


In each ecological zone, the assessment furthers its analysis in one or some “hot spots”. A “Hot spot” is characterized by its larger number of representative features of the zone it belongs to. Choice of hot spots is based on both its representative and ecological emergency (i.e. hot events/processes regarding ecosystems and their services and biodiversity are happening in the sites). It is the fact that hot spots are a part of the whole of a natural reserve, a protected area, a national park or a bird sanctuary, etc. in which either there are or are not human communities, or of one or more residential communities which are dealing with problems concerning either both ecology and well being or having potential indigenous knowledges to explore. 


Ecosystem services and related issues are analyzed at each of those three scales as well as at cross scales. 


In term of temporal perspective, the assessment looks at ecosystems’ conditions and trends in some past ten years, depending on the type of services and the availability of data. This assessment period choice is due to a fact that acquired data and information about ecosystems and their services before 1990 are short and contradictory. Analyses use some reliable 1975-1990 records, on forest area and rice area for instance, as a reference or comparative sources when applicable. Important time landmarks for trend assessment include the years 1990, 1995, 2001 and 2003. 

2.3. Drivers


Ecosystems, their services and human well-being are altered under direct or indirect influence of a number of factors. These factors are referred to in the MA as drivers. The term driver is widely used in ecological and other natural sciences. Even it is used, different meaning exists. In the MA, a driver is defined in broadest possible sense: any natural or human-made factor that directly or indirectly causes a change in an ecosystem.


Pairs of drivers to be more looked into in the MA include direct and indirect drivers, and endogenous and exogenous drivers. 


A direct driver unequivocally influences ecosystem processes and can therefore be identified and measured to differing degrees of accuracy. An indirect driver operates more diffusely, often by altering one or more direct drivers. An indirect driver is seldom identified through observing ecosystems, instead, its influence is established by understanding its effect on a direct driver.


The MA gives a satisfactory emphasis on policy/decision makers and their role. As far as the MA is concerned, a decision maker could influence certain factors causing changes (endogenous drivers) and could influence not others that also cause changes (exogenous drivers). An endogenous driver is the one that can be influenced by a decision-maker and one over which the decision-maker does not have control is an exogenous driver.


Determination of a driver to be whether endogenous or exogenous is, however, prettily relative. A driver that is considered exogenous at this scale may be endogenous at another.


To changes of ecosystems, there are a number of different drivers. Important drivers that appear at all scales include:

(i)      Demographic;

(ii) Economic;

(iii) Socio-political;

(iv) Scientific and Technological;

(v) Cultural and Religious;

(vi) Physical, Biological and Chemical.


Changes in ecosystems are always caused by multiple drivers at various scales in different interactions. At the same time, changes in ecosystem services lead to feedbacks reflected on drivers. Drivers of ecosystems changes interdepend both vertically and horizontally. They may follow different modes of interactions:

- One cause may temporarily dominate other drivers in a certain period.


- Factors driving changes in ecosystem services can be connected as causal chains. 

- Different factors can intervene at the same time.

- Different factors may also intervene in synergetic factor combinations.


Practical studies show that the most popular mode is the different factors intervening in synergetic factor combinations. 

2.4. Bridging knowledge systems 


Scientific assessment has been conducted based on western scientific epistemology, excluded indigenous knowledge, ignored local cultural assets and neglected needs of local communities. More specifically, assessments are normally based on formal information that has been published. 


An effective incorporation of different types of knowledge in one assessment can solidify achieved findings as well as improved their values in the eye of local people, and indeed, they are more easily accepted by public. 


In the MA, incorporation of local/indigenous knowledges appear to be of necessity to every subglobal assessment from its outset. In the broadest sense, knowledge is what people perceived while local/indigenous knowledge is a complex of collective values and custom of a community, which help guide or adjust interactions between person(s) with person(s) or with nature. The term local/indigenous knowledge is used in relation to western scientific knowledge. 


A specific community has its own sets of values and custom that are distinctive from others’. Complex of these values and custom construct the knowledge system of that community. 


Bridging knowledges in assessments refers to linked scientific and local knowledges, in which the later is reflected in forms of one or more local knowledge systems. Each local knowledge system belongs to one, or a group of, particular local communities, which represents its/their distinctive characteristics, therefore integration of the local knowledge has to paid particular attention to the “living environment” of that knowledge system. In addition, as it exists as cultural-religious values and traditional routines, and develops through oral communications/conversations, the validation of its accuracy/appropriateness is of importance.  

2.5. Community Assessment


Community is a social unit in which its members interact directly with one another and share some similarity, and they have spatial relations.


Community varies upon specific circumstance. It could be defined by ethnicity or tradition, length of residence of people group, a common living purpose or geographical situation. 


Community assessment is an assessment of socio-ecological processes to be undertaken at community scale. Understanding of the processes helps learn more comprehensively about ecosystems and manage them better. This is the bottom-up approach.  


The term community is understood, as well as what actually happen, in different senses, therefore, approach to community assessment is not similar, characterized by the particular community assessed, so that it is closest accessed and best evaluated. Furthermore, community assessment also aims at exploring interactions between social systems and ecological systems, and finding out drivers/causes of changes in socio-ecological systems. In the meantime, not any change in socio-ecological systems at community scale is caused by internal drivers, rather, by many possibly clearly seen at larger scales. As a result, community assessment need apply methods that allow incorporating information of larger scales.


Community assessment may use the MA Conceptual Framework while the key point determining success of community assessment is the involvement of local communities into assessment and the incorporation of indigenous and informal knowledge. That means not the consideration of only indigenous knowledge. Indigenous knowledge alone is not sufficient to understand all processes that affect community-scale socio-ecological systems. As such, application of scientific knowledge (water quality records, air quality records, etc.) is necessary. In the point, choice of forms and languages to bring findings (with use of combined formal and informal information) back communities to having been assessed requires thorough consideration concerning cultural identities and custom and cognitive capability of these communities. 


Community assessment is an adaptive process, i.e. each assessment is an experiment and doing by learning basis is a guiding principle. 

Chapter 3 

CONDITIONS OF ECOSYSTEMS 
IN CUU LONG RIVER DELTA 
3.1. Cuu Long River Delta is famous in Southeast Asia for diversity of wetland ecosystems

Based on natural conditions and existing biological system, it is possible to categorize ecosystems in Cuu Long River Delta. The main ones include: 


-  Coastal wetland ecosystem, mainly mangrove distributed in coastal Ca Mau, Bac Lieu, Soc Trang, Tra Vinh and Ben Tre provinces. 


-  Inland wetland ecosystem, represented by Melaleuca forests in U Minh (located in Ca mau and Kien Giang) and Dong Thap Muoi (of Long An and Dong Thap provinces). 


-  Coastal estuarine ecosystem. 


-  Special ecosystem in Dong Thap Muoi. 

3.1.1. Coastal Mangrove


Coastal Mangrove in Cuu Long Delta has developed in saline water marshes and tidal flats along the coastline of East Sea and in a narrow belt in West Sea (Gulf of Thailand). The best mangrove locates in eastern coast, especially Dam Doi and Ngoc Hien districts of Ca Mau province. Mangrove has multiple values. It is the spawning and nursing and living place of various sea fish, shrimp, crab, etc. It also acts as a effective protection tool: coastal erosion protection, protecting the inlands from giant wind and wave. Mangrove is to stand alluvium, to fix tidalflats and to expand land towards sea. 

In term of flora, there are 46 species under the Rhizophora, the Avicennia, the Bruguiera, the Nypa, the Sonneratia (Trinh, 2001). Before 1943, there were 250,000 ha of mangrove in the region. In the US war, US Army applied chemicals that destroyed 124,000 ha. Since 1975, mangrove in the region has been seriously declined in area and quality due to timber and woodfuel extraction, rice expansion and export-led shrimp farming. Records in 2001 (Cu, 2003) acknowledged the existence of some 88,088 ha of mangrove distributed in Kien Giang (3,591 ha), Ca Mau (66,370 ha), Bac Lieu (2,377 ha), Soc Trang (4,366 ha), Tra Vinh (7,939 ha), and Ben Tre (3,445 ha). 


In Ca Mau peninsular, where sea wave is weak and the land expansion toward sea makes a additional length of 50 - 100 m every year, mangrove is thick in both very coastal stretches and in inner areas. 

3.1.2. Inland Melaleuca ecosystem


Melaleuca ecosystem has developed in inland freshwater depression areas. The ground on which the Melaleuca has grown is aluminous low-lying areas to have been formed through siltation process of the Cuu Long River and sea regression. The Melaleuca forest during its development made changes in water and soil environment, accumulated nutrition and formed a layer of peatcoal underneath, that in turn highbred the ground. The environmental degradation in Melaleuca ecosystems led to growth of shrub, pain of reeds and grasslands. Melaleuca forest give human a lot of benefits including environmental and economic ones as well as being habitats for wildlife such as deer, wildpig, monkey, python, turtle, honeybee, bird, etc. Especially, the Melaleuca forest is living and reproducing place for various species of freshwater fish. 


In the old days, there were more than 200,000 ha of Melaleuca forests in the region. Trinh (Trinh, 2001) recorded an area of some 100,000 ha of the forest in the whole Delta. The Melaleuca is the only wood-trunk species to grow on alum soil where it is impossible to plant rice to vegetables. Degraded Melaleuca forests in recent years are caused by the expansion of rice, freshwater shrimp and forest fires. 

3.1.3. Estuarine ecosystem


Estuarine ecosystems develop in place where river water meets the sea. Estuarine ecosystems are strongly affected by tide and the water is brackish with varied salinity according to seasons. Important events and processes happen in estuarine places include flows of nutrition and aquatic species, and coastal sedimentation modes. Estuarine ecosystems are very dynamic and useful but most sensitive to pollution and hydro-operations. 


Estuarine ecosystems are rich in biological resources. The regional aquatic communities are complex of species from the fresh water, the brackish water and the saline water. In the place live communities of water birds, shrimp and fish, mammals, reptile, amphibians, etc. In estuarine areas there are also mangrove forests which are living place for a number of aquatic species. The Ong Trang area is the most typical estuarine ecosystem of the region, which covers an area of 1,500 ha having a high biodiversity with many primary communities.  

3.1.4. Special ecosystem in Dong Thap Muoi


This ecosystem covers an area of around 1 million ha in Dong Thap Muoi, where 700,000 ha lie in Vietnam territory. About 370,000 ha of the area were actively aluminous. The special ecosystem in Dong Thap Muoi was classified as a significant wetland by IUCN.  


The ecosystem locates in low-lying area and, as a result, it is flooded in rainy season (July to October). In the period, the whole area is like a lake with water depth of even 4 m. In dry season, it gets to a dry area. 


The vegetation in the area is diverse due to different flooding regimes. Main plants include: 


- Bottom aqua-plants: large in area, distributed in the deeply flooded.


- Surface aqua-plants: distributed in shallowly-flooded with flowing water and little alum, predominants consist of species of water-fern.  


- Grass communities.


- Melaleuca forests: almost plantation, some primary ones remain scattered in Moc Hoa district of Long An province,


-  Reed communities


The fauna of Dong Thap Muoi is rich. In flooding season, many fish species that immigrate from the upstream come to live here, including tiger shrimp (Machobrachium rosenbergii). Statistics listed the existence of 61 fish species in the Vam Co Dong and 55 fish species in Vam Co Tay. When water withdraws, shrimp and fish move to live in rivers, canals and creeks in the downstream. 


In Dong Thap Muoi, some waterbirds, including migrant ones, are recognized the global rare species. The Tram Chim reserve that covers an area of 9,000 ha is the living place of 92 bird species. The bird communities in Dong Thap Muoi are diverse in species composition and number of individuals. Among immigrant bird species, the Grus antigone sharpii has been recognized to be back Dong Thap Muoi. 


The special ecosystem in Dong Thap Muoi has been intensively converted to rice production and shrimp farming. At present, the main human-induced ecological landscapes in the area are:


- Wet rice fields in aluminous soil: as the result of canal construction and alum soil reclaimation for rice production. The former primary Melaleuca ecosystem was replaced by the stable wet rice one. 


- Saline aluminous soil areas: as the result of canal construction that makes saline water trespass deep up to upstream. 
	Box 3.1. Core functions of main ecosystems in Cuu Long River Delta 

	(  Coastal mangrove:

- Silting and fixing coastline as to form a vegetation wall to protect the coastline from being eroded by sea waves. 

- Nursing, spawning and feeding ground for shrimp and fish. 

- Treatment place of urban and industrial waste to prevent coastal water from being polluted.  

- Biodiversity conservation sites for 40 mangrove species. 

(  Inland Melaleuca ecosystem: 

- Reduction of flow velocity during the flood season, preventing soil erosion.

- Preventing soil and water acidification

- Provision of clean water for human and crops in dry seasons.

- Living ground for many aquatic and terrestrial species.

- Provision of timber, fish, honey, etc.

(  Estuarine ecosystem: 

- Flow of nutrition, phytoplankton, larva, shrimp, fish.  

- Reproducing ground for shrimp and fish.

- Determining coastal sedimentation patterns. 

- Biodiversity conservation.


3.1.5. Water body ecosystems 


Types of water bodies in the Cuu Long River Delta are abundant and diversified, which makes the regional landscape specific for a low-lying delta. Such water bodies are typical living places for hydro biological communities. Living places of fresh water plants and animals are differentiated by features of the topography, the geomorphology, the bedfloor and the hydro-regime. 

· Rivers

Being the vital living places of fish population, the rivers in the region are also the important shelters of abundant communities of Benthos including shrimps, crabs, shellfish, etc. The flood season is an significant event to a plenty of river fish. Many fish species have a habit of spawning right in or before or after the flood season. 

· Estuarine tidalflats

Estuarine tidalflats are formed by the interaction between rivers and sea. As a result, the aquatic biome in these flats is the mixture of those from the saline-, the brackish- and the fresh-water ecological societies. They are living, nursery and spawning places for dozens of seafish species and invertebrate animals. It is noted that in the estuarine areas, mangrove is blossoming developed, which is also the living and nursery place for many an aquatic species.  

· Canals and arroyos

Canals and arroyos are the specific type of water bodies in the Cuu Long River Delta. The water environment, especially the pH and the salinity, of the regional canals and arroyos apparently varies from season to season. In early rainy season, the pH is normally low ranging in 3.5-6.0 (acidic) caused by the alum washing. In dry season, under influence of the tide, the salinity increases. The aquatic plants and animal are fairly abundant but not characteristic species. 

· Ponds

Ponds have small areas ranging from several tens to hundreds square meters. Many are used for fish breeding while others are in useless status. The aquatics of ponds are characterized by the development of phytoplankton and zooplankton. Benthos mainly consists of species of Oligochaeta.

· Wet rice

The wet rice fields are seasonally-flooded shallow water bodies, which is characterized by the high water temperature, the low dissolved oxygen content and the poor aquatic plants and animals. 

· Marshes 

Naturally the marshes normally have higher temperature and lower dissolved oxygen content than those of others do. The marshes in general present a high biological productivity. In marsh ecosystems, biomes of hydrophytes develop, which makes a fundamental basis for the abundance of invertebrate Benthos animals. Most fish species living in the marsh ecosystems are those that breathe air directly from the atmosphere. 

· Peat swamps

The peat swamp is typical for the Southeast Asia. The plant composition of the peat swamps is simple. Few studies on the area show that the fish composition of the peat swamp is poor. 

3.2. High Biodiversity is a key feature of wetlands in Cuu Long River Delta 

3.2.1. Richness in species composition

3.2.1.1. Diversity in flora species composition


The terrestrial flora in the Cuu Long Delta presents the not-very-large number of species. Current records show the identification of 640 species within 133 vascular plant families, which accounts for 6% of total number of vascular plant species in the entire nation. Such families with considerable quantity of species include: Poaceae: 75 species; Cyperceae: 56; Fabaceae: 36; Asteraceae: 25; Euphorbiaceae: 19; Rubiaceae: 19; Curcubitaceae: 13; Apocynaceae: 12; Rhizophoraceae: 12; Verberaceae: 11; Araceae: 11. While some families have the great number of species, the total species quantity of 10 families that respectively present the greatest number of species is 289 or occupies 45,1% of the total (Annex 2).
It is the plant composition that obviously shows the wetland characteristics of the study area represented by the large species amount of families Cyperaceae, Thyphaceae, Lemnaceae, Nymphaceae and hydrophyte species within families Poaceae (Echinochloa, Erianthus, Saciolepis, Oriza...) Thyphaceae (Thypha…). Such species typifying the saline habitat (Rhizophora, Sonneratia, Bruguier, etc.) or brackish habitat (Nypa, etc.) have confirmed to exist through surveys. In addition to species that symbolise the wetland ecosystem, the regional plant composition also consists of plant constituents of drought-deciduous forests (Hopea odorata, Dipterocarpus alatus, Hydnophytum formicanum, etc.), which is an ecological sign of the typical vegetation for the seasonally drought-rain climate. 

In shorts, it is noticeable to take into account the ecological diversity besides biodiversity. The flora system in the region has resulted from a complex process of evolution. It is predictable based on the flora composition as aforementioned that the distribution of species would change frequently at high speed.  

(  Rare flora species

Rare plant species in the Cuu Long River Delta are not many in number. It has been listed 9 species including Zygostelma benthami - VU, Lumnitzera littorea -VU, Dipterocarpus alatus - VU, Hopea odorata - VU, Aglaia cucullata - VU, Ozyza rufipogon - VU), Elaeocarpus hygrophylus - VU, Sindora siamensis - EN, Hydnophytum formicarum - EN.


Note: 
EN - Endangered

VU - Vulnerable

NT - Nearly Threatened

CR - Critically Endangered

3.2.1.2. Richness in fauna species composition


There are contradictory points in published records concerning the fauna of the Cuu long River Delta. It has been currently identified (Annex 3):
· 219 bird species within 57 families (Roger Safford and Edward Maltby in their study (2002) confirmed the number of 889 bird species in the region);

· 75 insect species;

· 39 mammal species;

· 32 reptilian species; and

· 42 amphibian species. 

Among identified bird species, water-bird ones account for a greater number. The species number of other animal groups is not large, which truly reflects the nature of animal species composition in wetland ecosystems. It is noted that the insects have not sufficiently studied and, at the same time, the ground life has not examined. 

(  Rare animal species

The rare animal species in the Delta mainly fall into the bird, the mammal and the reptile. 

Table 3.1. Globally-endangered bird and animal species in the Cuu Long Delta

	No.
	Vietnamese name
	Scientific name
	Rare status

	1
	¤ t¸c
	Houbaropssis benganensis
	EN

	2
	SÕu cæ trôi
	Grus antigone
	NT

	3
	§iÒng ®iÔng
	Anbinga melanogaster
	NT

	4
	Cß qu¨m c¸nh xanh
	Pseudibis davisoni
	EN

	5
	Qu¾n ®Çu ®en
	Threskiornis melanocephalus
	NT

	6
	Chµng bÌ ch©n x¸m
	Pelecanus philippinensis
	VU

	7
	Giang sen
	Mycteria leucocephala
	NT

	8
	Cß èc
	Anastomus oscitans
	NT

	9
	Giµ ®Éy nhá
	Leptoptilos javanicus
	VU

	10 
	Rång réc vµng
	Ploceus hypoxanthus
	NT

	11
	Ch¾t má cong h«ng n©u
	Numenius madagascariensiss
	NT

	12
	Cho¾t ch©n mµng lín
	Limnodromus semipalmatus
	NT

	13
	Te vµng
	Vanellus cinerius
	NT

	14
	Cß tr¾ng Trung quèc
	Egretta eulophotes
	NT

	15
	R¸i c¸ th­êng 
	Lutra lutra 
	V(*)

	16
	R¸i c¸ l«ng m­ît 
	Lutra perspicitlata 
	V(*)

	17
	MÌo ca 
	Felis viverrina 
	R(*)

	18
	D¬i chã 
	Cynoperus brachyotis 
	R(*)

	19
	Vîn (lä nåi) 
	Hylobates concolor 
	E(*), EN

	20
	C¸o ngùa 
	E. temnrincki
	E(*)

	21
	MÌo ri 
	Felis chaus 
	E(*)

	22
	KhØ 
	Macaca fasicularis 
	CR

	23
	Tª tª 
	Manis javanica 
	CR


Note: 
- IUCN Redbook: 

EN - Endangered; 

VU - Vulnerable; 

NT - Nearly Threatened; 
CR - Critically Endangered
- (*) belongs to Vietnam Redbook 
V - Vulnerable; 

R - Rare; 
E - Endangered
3.2.1.3. Diversity in aquatic species composition 

(  The diverse species composition of Alga

It has been until now identifying 288 fresh water alga species within 7 alga phyla in inland water bodies of the Cuu Long River Delta.

Many of species of the Desmidiales ​of Bacillariophyta and especially the Chloroccales of Chlorophyta, which are typical for hot tropical country, are available in the region. The Chlorophyta includes a numerous amount of species. The regional Alga is also characterized by the special abundance of Chlorophyta's and Cyanobacteria's species. Such species that frequently make the "water blooming" include Merismopedia elegans var. remota, Microcystis robusta, M. elongata, Anabaena spiroides var. minima, Spirulina sp.

Several phytoplankton species that trespass into inland fresh water bodies from sea are of the Bacillariophyta such as Chaetoceros, Biddulphia, Coscinodiscus, which is considered a typical feature of water bodies in tropic zones. 

(  The diverse species composition of invertebrate animals

- The Crustacean: 

Based on available data, there are 98 Crustaceous species in the Cuu Long River Delta. Among them, the Cladocera, the Copepoda and fresh water shrimp and crab group present the greatest species numbers (38, 30 and 25 respectively).

In term of species composition structure, the tropical characteristics of the fresh water Crustacean in Vietnam is shown by the richness in species number of fresh water shrimp and crab with such representatives as Ranguna, Tiwaropotamon, Potamiscus, Somanniathelphusa, Caridina, the poorness in number of species within Conchostraca, Isopoda, Amphipoda, and the non-existence of species of Mysidacea, Anostraca, Notostraca as well as of families Leptodoridae, Polyphemidae, Holopedidae within Cladocera that are naturally popular in fresh water of temperate zones. The tropical characteristics in species composition are also reflected by the small number of certain species within Daphnia and Moina.

It is additionally noted that the diversity in tropical species composition of the fresh water Crustacean, like many other groups, is represented by the abundance in genus number rather than in species number.

- The shellfish: 

The species number of shellfish identified is 62, ranking the second most after the Crustacean. The real number may be much higher. The tropical characteristics in the Vietnam freshwater shellfish is shown by the presence of Pila, which specifies the tropical zone, and many other representative shellfish species such as Sermyla, Tarebia, Antimelania, Sulcospira (Thiaridae), Filopaludina (Viviparidae), Pseudodon, Pilsbrycconcha (Unionidae). The region's shellfish composition is also characterized by the numerous existences of Corbicula, Sinotaia and Angulyagra.

- The Polychaeta: 

The species number of the Polychaeta in the Delta, which are adaptive with the fresh and little brackish water, is 24, most of which either are brackish ones or come in from the sea with tide.

- The Oligochaeta: 

It has been identified 16 species of Oligochaeta in the Delta. Though the real number may be higher, these identified ones make the skeleton composition of Oligochaeta in the region.

- The Rotatoria: 

It has been listed 83 Rotatoria species in the Cuu Long River Delta, most of which live in the surface layer of water bodies where saprogenic dirt is recognized to be little or meso (oligo-mesosaprobe).

- Aquatic insecta larvae: 

27 families of the Insecta Larvae have so far been recorded in the region, including Diptera, Odonata, Coleoptera, Hemiptera, etc.

- The Protozoon: 

Until now it is reported that in the Cuu Long River Delta there are 161 Protozoon species within 36 families, which belong to the following orders: Amoebina, Testaceae, Actinophrydia (Sarcodina), Holotricha, Spirotricha, Peritricha,(Ciliata) Tentaculiferida (Suctoria).

(  Fish composition in inland water bodies


The composition of fish in the Delta is abundant and diversified. Of 280 fish species having been listed, the Cyprinidae family is predominant. The number of salty- and brackish-water-originated fish species that have migrated to regional fresh water bodies is more than 50. The high proportion of salty- and brackish-water-originated fish species in the regional inland fish composition reflects the high adaptability of sea-originated life into the fresh water conditions in tropical areas. 


The dense presence of juvenile fish (0+ - 2+) among caught individuals shows that fish in the region is overexploited, which affects natural fish stock.  

3.2.2. Richness in habitat


The classification of habitats in the Cuu Long River Delta requires further discussions in upcoming studies; however, the classification by Nguyen Van Nhan (1997) is acceptable for this assessment, in which 18 habitat types have been defined. 

According to this definition, the defined habitats include both the natural and the human-induced ones. In addition to these 18 habitats types, such the limestone mountain habitat is characteristic in the region. 


When assessing key habitats, each habitat is subdivided to view its development. The detailed subdivision gives advantages when looking at the diversity in habitats of every subregion. 

Table 3.2. Habitats in the Cuu Long River Delta 

	Type
	Habitat 

	Marine/coastal
	coastal mudflat

	
	coastal aquaculture

	
	coastal mangrove plantation

	
	coastal wet rice

	
	coastal non-tidal grassland

	Estuarine
	estuarine mudflat

	
	estuarine salt works

	
	estuarine aquaculture

	
	estuarine mangrove plantation

	Riverine
	perennial rivers and canals

	
	floodplain grassland

	
	floodplain wet rice

	
	floodplain other crops

	
	seasonally flooded Melaleuca plantation

	Lacustrine
	permanent Melaleuca forest reservoir

	Palustrine
	seasonally flooded grassland

	
	seasonally flooded Melaleuca plantation

	
	seasonally flooded wet rice

	Non-flooded land
	


(Source: Birdlife International-Vietnam Program, Institute of Ecology and Biological Resources. Conservation report No. 13, 2000)
The following is brief description of some typical habitat types in the Cuu Long River Delta.

· Coastal mudflat

This habitat type is typical for estuarine and coastal alluvial flats. The flat is formed with the alluvium and organic substance sedimentation. The mudflat normally consists of weak mud, where the first procedure of coastal and estuarine vegetation successions occurs. In the succession process, this habitat type would be replaced by the mangrove.  

·  Seasonally flooded grassland

This type of habitat once was popular in the Cuu Long River Delta. The last habitat of this type in the region is seen in the Ha Tien Grasslands, of which the area is estimated to be approximately 7.000 ha but being stormily endangered. According to scientists, the recent topography has been formed for the past 6,000-7,000 years. Elevated at 0-1.5 m, the region is often flooded in period from August to November/September every year. Flooding events happen in rainy seasons. 

The flooded grassland includes many soil types: saline soil, alum soil, peat, yellow red soil, gray soil, sandy soil. Richness in soil types and different inundation levels make the habitat’s plant distribution inhomogeneous with a lot of different biomes:

- The Eleocharis spiralis: distributed in slightly salinized aluminous soil, rarely seen in the delta, remaining 200 - 300 ha in Hon Chong.

- The E. dulcis: taking the largest portion of the flooded grassland, distributed in heavily alumized depression areas. 

- The Lepironia articulata: developing in nutritious alum soil with the ancient alluvial layer that is underneath the surface. 

- The Ischaemum rugosum: distributed in high-lying land. Plant species with longer trunk predominate. 

- The Eragrostis atroviren: distributed in ancient alluvium and sand dulls in flooded areas, being most diverse in species number of the flooded grassland. 

- The Schoenoplectus littoralis: distributed in salinized land or brackish water mudflats. 

Animals living in flooded grassland mostly are birds (about 132 species of 42 families). This habitat is also the migrant place of precious waterbirds (Sarus Crane…). It has also been identified 77 insect species in the flooded grassland. Other species (amphibian, reptile, mammal, etc.) are short in species number due to unfavorable conditions (International Association for Crane et al., 2003)

(  Melaleuca forest


The Melaleuca forest, which accounts for 121,293 ha in area distributing in 9 regional provinces, is a typical and endemic habitat in the Cuu Long River Delta. 

The regional Melaleuca forests are divided into 3 main types: Melaleuca forest in peatland, Melaleuca forest in clay, and Melaleuca-other species mixed forest. 


- Melaleuca forest in peatland is a typical vegetation of the peatswamps. The Melaleuca cajuputi dominates. Other co-existing species include Alstonia spathulata, Ilex cymosa, Euodia lepta, and Syzyum sp. The Stenochlaena and the Nephrolepis are developed in this vegetation. 


- Melaleuca forest in clay: developed in surrounding areas of peatswamps. Melaleuca is the only wood-trunk species. Due to low elevation relief and open density of Melaleuca individuals, there are usually hydrophyte species. 


- Mixed forest: in high areas of a peatswamp. Besides Melaleuca, some others dominate including Alstonia spathulata, Ilex cymosa, Euodia lepta, Syzyum cumini, Ficus microcarpa, Acronichya penduculata, etc. Except from Melaleuca, the others are not fire-resistant. Consequently, in case of fires, this vegetation is easily replaced by a melaleuca-predominant one. 

The Melaleuca forest has not been sufficiently studied. Due to its low humidity and growing in peatland, the fire is highly potential. Almost Melaleuca forests in the Cuu Long River Delta are planted and young ones. Areas having Melaleuca forest include Lung Ngoc Hoang (Can Tho), Tran Van Thoi, U Minh (Ca Mau), Tra Su and Tinh Doi area (An giang), Ha Tien, Kien Luong, U Minh Thuong national park  (Kien Giang), Tram Chim national park (Dong Thap), Lang Sen (Long An).

The Melaleuca forest plays an important role in region, which provides most timber as well as other benefits (animals, honey, aquaculture products, etc.) for the entire Delta. 

(  Mangrove-grown Mudflats
This is a popular habitat in estuarine areas in tropical and subtropical zones. Mudflats in Cuu Long Delta have developed mangrove with mangrove timber species.  Mudflats in arytenoids estuaries are stable and filled with mangrove plant species. 

The coastal zone of the Cuu Long River Delta is characterized by the Mangrove. The determinant of the mangrove vegetation is salinity and soil features (Euroconsult, 1996). Natural mangrove exists in almost nowhere in the Cuu Long River Delta because of war consequences, especially the spraying of chemical defoliants during the US war, of shrimp expansion and uncontrolled forest exploitation in recent time (Sebastien T. B., 2000). The greatest remaining so-called natural mangrove forest is located in Cape of Ca Mau with an area of around 5,000 ha.

It was recorded in 2001 that the total area of mangrove forests in the Cuu Long River Delta was 88,530 ha, distributed in Bac Lieu (2,377 ha), Ca Mau (64,461 ha), Kien giang (3,591 ha), Long An (330 ha), Ben tre (3,445 ha), Tien Giang (2,021), Soc Trang (4,366 ha), Tra Vinh( 7,939 ha).
Most existing mangrove in the region is forest plantation that has remarkably initiated since1983. It is noted that the plantation of regional mangrove has not regarded the biodiversity restoration but mono-species instead. The recent plantation has two limits: a/ too high density (3 indl./m2) that results in high risk of uproot in storms; and b/ nono-species plantation that results in low biodiversity as well as poor reources.

The mangrove is especially significant to the region. That provides human with timber and fuelwood as well as many other products (tannin, fish…). In particular, it is the mangrove that promotes the coastal alluviation and prevents the inland and inland production activities from huge waves and typhoons. 

(   Low tidalflats without mangrove
Tidalflats are low and even and frequently flooded. In this habitat there are a lot of tidal fauna species. These areas are potential for breeding Molluse species. 

(   Rivers and canals

This type of habitat is very popular in the Delta. Due to the dense web of rivers and canals, the habitat type of rivers and canals is seen in any part of the region. 

This habitat is characterized by the aquatic flora that located along rivers and canals. As a result, the vegetation of the habitat is rarely large in area but narrowly long and sparse and interrupted somewhere. 

Its plant composition varies according to the variation of environmental salinity. Common flora species are Sonneratia alba, S. ovata, Avicenia alba, A. marina, Rhizophora apiculata, Bruguiera spp., Xylocarpuss mekonhgensis, Nympa fruticans, Deris trifolia, Clerodenddron inerme, Acanthus ilicilius, Ficus spp., etc.

(   Seasonally flooded one rice crop habitat

Before 1975, this habitat was typical and popular in Downstream Mekong wetlands. Due to flooding operation, rice cultivation was done in dry season. Flooding season was time for siltation. The habitat is reasonable and sustainable in term of land use. It maintains the fertility of land and diversity of natural biological system at the same time. The food provision, however, is low. Since 1975, the habitat has been narrowing.

3.2.3. Reserves in Cuu Long river delta

Recently, natural reserves in Cuu Long Delta are attacting much concern. In the future there may be more reserves to be established. The following is a introduction of existing reserves. 

· Dat Mui Natural Reserve

The decreed natural area is 40,000 ha, while the actually managed area is about 7,239 ha, of which 4,388 ha are special use forests and only 1,717 ha area planned to be the strictly protected area. 

The Dat Mui once was natural mangrove, which had been destroyed in the war. The remaining are being affected by economic activities. 

Diversity criteria: 

· Species richness : 65

· Species rarity: 7 

· Habitat rarity: undisturbed  mudflats

· Habitat diversity: 4

· Vo Doi Natural Reserve

Being the Melaleuca forests and seasonally flooded grasslands in the peaty swamps of U Minh, Ca Mau. The total area is 3,724 ha but it is bounded to the north by the two forestry concessions, U Minh Ha and Tran Van Thoi. These three together cover an area of 10,991 ha.

Flora: includes three main vegetation types: semi-natural Melaleuca forest, Melaleuca Plantation and flooded grassland.  

Fauna: to have been listed 82 bird species, most of which are waterbirds. 

· Species richness: 82

· Habitat diversity: 4

· Species rarity: no globally threatened species

· Habitat rarity: semi-natural Melaleuca forest and seasonally flooded grassland 

· U Minh Thuong Natural Reserve

It covers an area of 22,918 ha (8.468 ha of the core zone) in Kien Giang province. The reserve includes mature Melaleuca forest, seasonally flooded grassland and open swamp. 

Vegetation: the forest is predominated by M. cajuputi but other tree species are frequent (Trema orientalis, Combretum acuminatum,…). Thanks to its swamp and flooded grassland, aquatic creatures and hydrophyte species are plentiful.

Fauna: the most predominant animals include bird species (92 species). The reserve is also known as the area of highest number of bird species in the entire region. 

Criteria scores:

· Species richness: 92

· Habitat diversity: 5

· Habitat rarity: semi-natural Melaleuca forest and grassland. 

· Tram Chim National Park


Being considered the last component of the Plain of Reeds' wetland ecosystem. It covers an area of 7,740 ha (7500 ha as decreed), including Melaleuca forest and seasonally flooded grassland and swamp. The park with in-peat Melaleuca forest and grassland locates in Dong Thap province. 

Flora: in addition to the Melaleuca communities, the park has a few other species-dominantly biomes such as Eleocharis dulcis community and E. ochrostachyscommunities. It may be also the unique place of the Oryza rufipogon in the Cuu Long River Delta. 

Fauna: there are reportedly 88 bird species, many of which are globally threatened. 

Criteria scores:

· Species richness: 88

· Habitat diversity: 4

· Habitat rarity: seasonally flooded grassland

· Species rarity: several waterbirds (Sarus Crane, Houbarropssis benganensis, Ploceus hypoxanthus)

Besides, there are dozens of areas to be valuably constituted as natural reserves in time being:

· Bai Boi of Ca Mau: currently gains coastal protection forest status

· Lung Ngoc Hoang of Can Tho: protected area to be proposed 

· Tra Su of An Giang: has a large bird sanctuary; to be planned a tourist site by the provincial Department for Forest Protection

· Ha Tien Plain: being seriously injured

· Various bird sanctuaries
Chapter 4 

CONDITIONS AND TRENDS OF ECOSYSTEM SERVICES 
IN CUU LONG RIVER DELTA 
4.1. Exploitation of benefits from ecosystems is an important need for socio-economic development, which makes intensive changes in ecosystems at the same time

4.1.1. Provisioning services are the most important benefits in Cuu Long Delta  


Vietnam is a developing country and its income from agriculture and resources extraction take large proportions in the national economic structure. In the context, ecosystem services play crucial roles in socio-economic development. The services remain even more significant in the Cuu Long River Delta since almost inhabitants live agriculture and benefits gained from ecosystems.  
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Figure 4.1: Area and production of food tree

4.1.1.1. Rice expansion leads to changes in wetland habitats in the Delta 

(  Increasing rice output in recent years

Provision of food is the most importance of ecosystems in the Delta. Crops as food provisioners in the region include Oriza sativa, Impomea batatas, Manihot esculenta, Zea mays, and Setaria sp.; in which Oriza sativa is the most predominant crop. 


Due to national food demand and favorable conditions, rice production is decided to be the key economic sector of the region.  
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Figure 4.2: Area and production of paddy


After 1975 the food productivity started increasing and the largest speed happened in 1991. The regional rice output in 1991 was 9,026,147 tons and the value was increasingly to 14,120,481 tons in 1995. The figure in recent years is annually 16,170,000 tons. The rice productivity doubles after 12 years. In term of economics, rice cultivation in past 15 years has gained great success contributing to the nation’s highest average food income per capita of 1,000 kg annually. The region helps ensuring national food security and is the nation’s largest rice exporter as well. 

(  Provisioning of food hitting threshold 


-  The rice output of the region is hitting the threshold (10 tons/ha/year) in the current conditions of available techniques. To overcome this limit, it requires more advanced technology that is so costly that the investment gives too low benefits. 


-  Increase of annual crop number (2 crops per year or even 7 crops in two year) contributes to regional rice production expansion on one hand and to polluted environment, declined soil fertility and increased pest and insect. Reduction of crop number while alternatively shifting to shrimp and other crops are being undertaken and accepted. Moreover, the crop rotation gives more economic profit: two rice crops plus one shrimp may make a profit of VND 14.6 million/ha/year while three rice crops results in only VND 8.72 million/ha/year (Vinh Long Agriculture and Rural Development, 2002).


-  At present, the total rice outcome is over 32 million tons per year. The values satisfy not domestic demand and national food security only but put aside 2.5-4.0 million tons for export also. Vietnam’s export rice is of not so good quality, and as a result, the price and competitiveness is low. 


-  Rice production in the Delta is not for subsistence but as a marketed commodity. Therefore, production efficiency is an important criterion for investment determination. Some rice production areas of low profits have been converted to shrimp. 

4.1.1.2. Natural pharmaceutical material are declining and unstablising due to changes in ecosystems 

(  Natural pharmaceutical materials in the Delta are diverse in species composition. Inventory (2003) identified 280 species of medical plants in the region. Of them, some 150 are widely and frequently collected and used (Annex 8). At present, 100% of local residents use in-site medical plants for initial treatment. This shows the important role of medical plants in local community health care. Medical species recognized in the Delta occupy 9% out of Vietnam’s total medical plant species and 40% of regional total plant species. It has not identified imported medical plant species in the region. 

(  Declining and unstablising natural medical plants: medical plants in Cuu Long Delta are in close relation to wetland habitats. Indeed, changes in habitats lead to changes in distribution and stock of these plants. 


- Medical plants in permanently and seasonally flooded areas (Nenumbo nucifera, Trapa bicornis, Cyperus stonoliferus, Eleocharis dulcis, Polygonum hydropiper, Glinus oppositilius, Cyperus pilosus, Eriocaulon setaceum, ...) tend to decrease. Some once popular such as Nenumbo nucifera is getting rare. This is a consequence of conversion of permanently flooded lands into rice or shrimp. 


- Many medical plants collected in Melaleuca forest (Euodia lepta, Acronichya pendunculata, Alstonia spathulata,...) are down in stock since recent destruction of the forest has heavily happened for past years. Moreover, these species have low possibility of survival after fires (Phung Trung Ngan, Chau Quang Hien, 1987).


- Those collected in mangrove have suffered from slight variation. They are including among other Acanthus ebracteatus, A. ilicifolius, Bruguiera spp., Rhizophora spp., Carallia brachiata, etc. These are used at low frequency and could be extracted in both natural and planted forest. 


- Those that grow in non-flooded areas tend to largely change. Under market impacts, many species have been artificially grown. In time of inventory (2003) it was identified many households planted medical species (Curcuma sp., Kaempferia, for instance) at medium scale. 

4.1.1.3. Natural foodstuff changes in composition and quantity due to alternation in habitat 


Investigations (Nguyen Van Ny, 1996) showed that on average a person needs at least 2.9 kg vegetables; 4.2 kg fish; 0.2 m3 fuelwood per month.


- Vegetable in the Delta is rich in species composition. Preliminarily 62 species are identified to be used as vegetables and spice by local residents in their daily lives (Annex 8). In recent time, wild vegetables are main source. Vegetable composition is also characterized by wetland feature. They are pro-aquatic habitats, including Glinus hernarioides, Oenanthe javanica, Enhydra fluctuans, Neptunia maxima, Sesbania cannabina, Limnophylla sp., Thypha angustifolia, etc. some are endemic species of the region. In the exploitation, the wetland area has considerably reduced, that is, the habitats for many vegetable species are getting limited. And they are degraded in distribution and stock. Some vegetables and spicy species may become rare in coming time. 


- Wild animals as food are scarce and not possibly available for provision: in the region there are 219 bird species (some literature listed 889 species, R. Safford, E. Maltby, 2002), 39 mammals, 32 reptiles and 42 amphibians. Individuals of these species are providing meat as food for people. In the past, people exploited this wildlife for their daily need. Apart from aquatic species and sea food, local people hunted reptiles including Python molurus, P. reticulatus, Cerberus rhynchops, Naja naja, Varanus salvator, Hieremys annadalei, mammals such as Rattus sp., Vivera zebetha, Vivericulata indica, Callosciurus spp., Petropus sp., Manis javanica, collected some amphibians such as Rana rugulosa, Rana limnocharis, etc. and various birds including Streptopelia chinensis, S. tranquebarica, Paser montanus, galicrex cinera, Ardeola spp., etc. for food. Recently, the stocks of these species are so limited that they are too scarce to use as food. 


Reasons of the state come from their narrowed habitats:  


- For reptile species, Melaleuca forests are their living place. The rapid destruction of the forests (from 200,000 ha in 1975 to 121,293 ha in 2001) led to destruction of their habitats. Forest fires (as that in 1995 and 2001) are causes of the decrease in distribution and stock of these species. 


- For mice - an invaluable food of the Dong Thap Muoi and several other places, the best living place is one-crop rice and Melaleuca forests. This ideal situation was vanished. Furthermore, all methods to limit mouse communities have been applied since rice intensification. 


- For amphibians and birds, the flooded grassland is their habitat. This habitat is recently small. 

4.1.1.4. Reducing material timber stock as forests decrease in area and quality 

(  Timber stock decreases as destruction of Melaleuca and mangrove forests

The ecosystem provision of construction materials roles an important position in the Cuu Long River Delta. Timber for construction is extracted from mainly Melaleuca forests and partly mangrove forests. About 85% of local population are using plant-originated materials for constructions (house, breeding facilities…). Construction materials fall into two following groups:

· Timber trunk for house frame, usually of Melaleuca cajuput
· Leaf stem as materials for roof and wattle wall, usually of Cocos nucifera, Nypa fruticans.


Fuel materials, which are quite plentiful, mainly come from mangrove (inclusive plantation), Melaleuca forests and estuarine forests. Total area of the region accounts for 280,480 ha (of which 58,136 ha are natural and 222,344 ha are planted). The mangrove has the high possibility of increasing stock and, hence, provides a great deal of timber and fuelwood. 


In Cuu Long Delta, the most timber stock lies in mangrove forests and inland Melaleuca forests. These two types of forests have suffered from a serious destruction. From 1975 to 2001, the Melaleuca forest was decreased by some 79,000 ha; the remaining is about 121,293 ha distributed in Long An (45,017 ha), Cµ Mau (36,717 ha), Kien Giang (14,937 ha), Dong Thap (8,912), Bac Lieu (4,103 ha), Soc Trang (4,111 ha), An Giang (3,200 ha), Can Tho (2,043) and Tien Giang (2,253 ha). Almost recent Melaleuca forests were replanted since 1983 and, thus, their stock is small. 


For mangrove forests, from 1975 to 2001 the figure was going down from 200,000 ha to 88,530 ha. The stock of mangrove existing forests is similar to that of the Melaleuca since the majority of the mangrove is newly-replanted.  
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Figure 4.3: Production of exploited fuel wood 


It is expected the total area of forest in 2005 will go up to 369,616 ha and increase to 449,738 ha in 2010. With this planning, the area in 2010 takes an account for only 42% of that in 1943.

(   Timber stock of forests is low since poor forest quality

Inventory of mangrove in the Delta show the fact that almost natural mangrove forests are of poor quality and pieced by shrimp ponds. That is why its capacity of material provision is limited. In the past there were around 78.00 million m3 of timber in Ca Mau’s mangrove and the value of 2003 is only 1.0 million m3 (Nguyen Trung Tan, 2003). Mangrove forests of high quality now lies within reserves and national parks, which have little or no possibility for timber provision in coming years. 
	Box 4.1. Area and stock of timber of Ca Mau’s mangrove

	District 
Total area             Natural            Plantation          Stock



     (ha) 

       (ha)                 (ha)                    (m3)

Ngoc Hien             50,354                6,063               44,291              624.522

Dam Doi 
      7,964                      0                  7,964                85.957

Cai Nuoc                 3,940                  768                  3,172                32.730

Tran Van Thoi        1,897                1,247                    650                 21.192

U Minh   
        477                   328                    149                    5.603

Total     
   64,632                8,406               56,226                770.004

(Source: Ca Mau forestry division, 2000)


4.1.1.5. Provision of materials for handicraft production


- The Cyperus spp. is material for mat manufacturing-a traditional trade popular in many areas of the region.  


- Materials for handicraft production include rattan, bamboo, coco leaf and eichnoria. Handicraft wares made of eichnoria is a creative product of the local people. The big area of permanently flooded lands could make available a great deal of this type of material. 


- Coconut shell is material for producing charcoal for both domestic use and export purposes. 


- Coconut skin is used to produce organic soil for decoration plants. This product is widely used domestically and for export. 

4.1.1.6. Essential oil and other biochemicals decrease since reduction in input materials

(  Decreasing essential oil is caused by reduction in Melaleuca forests. Melaleuca in the region is the Melaleuca cajuput. The oil content of raw leaf is about 0.3-0.5% (the value in other areas in Vietnam ranges in 0.5-0.8%). The composition of the essential oil includes cineol (1.43-9.49%), α-pinene (13.82-14.50%), limonene (1.7%), p-cymene (8.98-9.59%), α-terpineol (14.03-15.31%) and linalool (2.84-4.17%) (La Dinh Moi, Luu Dam Cu, 2001). The Melaleuca oil contains high contents of pinene and terpinene, which are good for pharmaceutical industry, spice and chemical compound production. On average, one hectare of Melaleuca harvests 5 to 9 tons of leaf per year  (Dao Trang Hung, 1995), equivalently to 20-36 kg of essential oil/year. In recent time, the area of Melaleuca has sharply decreased by 40%, that means the oil stock has been deducted 40% for the past 26 years. With 121,293 ha of Melaleuca (2001), the region possesses a potential output of 4,356 tons of oil per year. 

	Box 4.2. Criteria of essential oil of two imported Melaleuca

	Ref
	Species
	Oil content (%) in raw leaf
	Main constituents/%

	1
	Melaleuca alternifolia
	1.31
	Terpinen-4-ol, 38-40%

	2
	Melaleuca leucadendron
	0.5-0.8
	Cineol, 68-70%



Apart from indigenous Melaleuca, some producers have been experimenting two species that were imported from Ausralia: M. alternifolia and M. leucadendron. Preliminary analysis shows their good adaptation and as good oil as grown in their country of origin. It is predicted that in next 5 years, these two new types of oil will not still have sizeable economic role in the region. 

4.1.1.7. Area and output of fruit tree tend to increase as highered wetland ground and constructed dams

(  Reclaimation of wetlands into fruit tree lands is a strong trend

In recent years, development of fruit tree has been popular in the Delta. The success in conversion created a breakthrough for fruit tree expansion. 


In 1994, the revenue from fruit tree of the region was VND 1,157 billion, occupying 7% or regional GDP. In 1995, the area of fruit tree of the whole region was some 175,700 ha that resulted in a productivity of 2.5-3.0 million tons/year. In coming time, the area may increase at high speed. In Vinh Long province alone, in 1995 the fruit tree occupied only 15.98% out of provincial income structure. In 2001, the value was increasingly going to 30.09%. In term of area, the Vinh Long had 41,597 ha of fruit tree in 2001 and is planned to account for 57,000 ha in 2005 and 65,000 ha in 2010 with revenue being equal 54% out of provincial agricultural income (meantime that from rice is expected to account for 40%). The value of Can Tho is respectively 35,000 ha (2005) and 38,000 ha (2010). 
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Figure 4.4: Area of fruit tree 


Conversion of wetlands into fruit tree lands has undertaken in following modes:


- Making beds to higher ground. This mode has been popular for a long time. 


- Constructing surrounding dams. Newly appeared at the time irrigation systems were largely built in the region. The total area of fruit tree within dams is prettily big. 


- Highering the entire ground with soil from other/adjacent places. Applied in seasonally flooded areas, especially in zones adjacent to mangrove in Tra Vinh.  


Almost areas that are planned to grow fruit tree locate in flooded regions. And many areas of presently rice cultivation will be converted into fruit tree lands. 

(  Dramatic expansion of fruit tree is due to the local agricultural tradition and its high economic value

For along time, districts such as Ca Lay, Lai Thieu in the Delta has been famous for their traditional fruit tree production. In recent time, local living standard has been increased that pushes up the human demand for fruit and hence, for fruit expansion. Besides, profits from fruit tree production are much higher than from cultivating other agricultural crops. Records in Vinh Long shows that 1 ha of rice makes on average a profit of VND 3.537 million per year while 1 ha of fruit tree can result in VND 19.823 million averagely (5.6 folds). Among living fruit trees, species of most profit are Orange (VND 31.1 million/ha), Durian (54.7), Grapefruit (41.4), and Mango (32.8).

(  Fruit tree expansion is also due to extended market, good transportation and advanced preservation techniques

Fruit products of the region are consumed not only in localities and some cities in the south but many northern provinces and cities such as Hanoi, Hai Phong, etc. Fruits that are popular in market include longan, mango, rambuttan, durian, mangosteen, soursop, etc. 


Transportation in poor conditions was a hindrance for the development of the production. The well-built and –organized transportation makes favorable for faster of product flow, which helps fruit commodities reach markets farther and become more competitive. 


High quality at low price has made the regional fruit commodities to be marketed in a number of foreign countries such as US, Taiwan, etc. The fruit export opens up bigger potential to develop. 


The other reason that limited the development of fruit plantation in the past fell in preservation techniques. Though advanced post-harvest techniques have not been applied, use of cold tanks and processing with ozone and so on recently help preserve harvested fruit in 15-20 days with unchanged quality, which promote the success of the plantation. 


The fruit tree in the Cuu Long Delta is diserve in species composition and various variants of high quality. 
	Box 4.3. The Cuu Long River Delta ecosystem provisioning services

	Item
	Unit
	1990
	1995
	2001
	2003

	1. Food output 

 - Paddy

 - Maize 
	106 ton

106 ton

106 ton
	7.547

7.523

0.0232
	13.986

13.885

0.100
	16.172

16.072

0.0938
	17.663

17.524

139

	2. Buffalo
	indvdl.
	154,056
	124,588
	63,538
	35,800

	3. Cow
	indvdl.
	186,017
	149,872
	197,210
	329,100

	4. Pig
	106 indvdl.
	1.118
	2.408
	2.978
	3.449

	5. Poultry
	106 indvdl.
	18.174
	34.052
	44.212
	

	6. Exploited timber output
	m3
	49,652
	315,631
	459,262
	604,400

	7. Exploited fuel wood output
	106 ster
	0.512
	2.163
	3.696
	

	8. Caught aquaculture product output
	ton
	
	552,240
	829,313
	815,713

	9. Farmed aquaculture product output
	ton
	
	266,982
	444,394
	620,139

	10. Monthly average income per capita 
	thous. VND
	
	247.0
	371.3

(2001-2002)
	


4.1.1.8. Provision of fresh water


The fresh water in the Cuu Long River Delta comes from three sources: rain water (estimated 80 bil. m3/year), river water (508 bil. m3) and groundwater (the groundwater stock with salinity of less than 1 g/l can afford the extraction rate of 1.5 mil. m3/day), which are sufficient to meet the expected demand to year 2010 and the rural drinking water needs for coming decades. Water quality is high without alum contamination but most water sources contain a elevated content of alluvia leading to necessary treatments before use.
4.1.2. Regulating services

4.1.2.1. Alum regulation capacity in some areas is negatively affected by incomplete irrigation systems

(  Alum regulation is a default services

The area of alum soil in the region is large. Dong Thap Muoi alone has 273,659 ha, equivalent to 40% of aluminized soil area in the entire region. In the past, flooding water was freely widespreaded dissolving and bringing alum with its flow, which prevented cultivated land from being temporarily aluminized. In recent time, constructed irrigations have played well their role in controlling flood as well as expanding cultivated area, but exposed shortcomings in term of alum washing. 


Seasonally flooded process is an effective natural alum washing method. In many areas where irrigations do well their job, the land is not naturally washed and soil is more and more aluminous, which decreases cultivated crops. In some areas, human does not have enough fresh water for their daily lives. Alum regulation is an urgent need of the region.  

(  Nature of alum process and its consequences 

Active alum soil contains high content of Fe2+. When inundated in water, Fe2+ is deoxidized forming Fe+3 and generating H+ that makes pH decreased. Fe3+ that is not dissolved could form tiny entities causing disadvantages for benthos species. Formed H+ acidifies surface water strongly affecting benthos. H2S is toxic to aquatic life and even paddy rice.

Potential alum soil is not sour, however, in favored condition; it will become active alum soil. Digging surface soil makes alum-generated materials such as FeS, FeS2 to contact oxygen then deoxidization happens generating acid, which badly influences ecosystem and species living in this ecosystem.


Where there is active alum, there is not fresh water since water of the area that presents its pH of 3.0-4.0 is not usable for drinking or washing up. 


In aluminized soil, sulphuric acid generation goes along with liberated Fe and Al ions that are toxic to aquatic ecosystems. 


Pyrit (base of alum) presents in large amount in organic carcass and is liberated frequently. Therefore, alum regulation must be done frequently and periodically. 

(  Alum regulation is limited in some areas due to incomplete irrigations

Alum regulation is actually a preventing, dissolving and washing process. In inundated condition, alum soil can not contract oxygen and acidization of Fe2S to form SO4- does not happen. Flooding water also acts as dissolving environment of generated acid and ions that are swept away along water flow. Thus, rains and floods are alum regulatory instruments in aluminous areas. 


Under economic pressure, many irrigation systems have been constructed in the Cuu Long Delta since 1975. Such these irrigations put flood under partial control, promote food production and provide fresh water for human. However, local inundation and unavailability of natural alum washing process lead to more and more serious state of aluminization in Long Xuyen Quadrangle and Ca mau penninsular. 

4.1.2.2. Water regulation is limited due to narrowed water storage habitats


Before the presence of irrigations, lakes, ponds, Melaleuca forests, flooded grasslands are habitats that can store and regulate water in dry season. The dramatic decrease of these habitats in recent years negatively impacts water regulatory capacity, which then influences production and human living. 


In short, the water regulation capacity of ecosystem in the Delta is weak and much dependent on rains and irrigations. 
4.1.3. Cultural services

4.1.3.1. Eco-tourism develops as taking advantages of typical habitats


Types of eco-tourism to be at services in the time being include tours in rivers, in traditional orchards, mangrove, Melaleuca forest, trade villages and bird sanctuaries. The Delta is characterized by unique ecological features that are main attraction to visitors. All the types share a mommon of wetlands as tourist environment. 


Eco-tourism was initiated in the past, but at small scale. The recent good transportation with modern carriers contributes to regional tourism promotion. In Vinh Long, five tourist sites have been built, namely An Binh - Dang Phu (Long Ho), Quoi Thien (Vung Liem), My Ho¸ (Binh Minh), Luc Sy Thanh (Tra On) and My Thuan-Binh Minh eco-tourism palace. In Can Tho, the eco-tourism site of Con Au is being built. At the same time, the province is conducting the construction of the Con Khuong eco-tourism site. Lung Ngoc Hoang is planned to become another tourism place. In Ca Mau, many tourist sites have been or are being built, including Tram Chim, Dat Mui, Tinh Doi, etc. The eco-tourism is expected to be a key economic sector of the region. Income from this industry in 2010 is planned to be 12 times as much as that of 1998 (Vinh Long’s Department of Agriculture and Rural Development, 2002). 

4.1.3.2. Cultural tourism will blossom based on exploitation of ethnic identities and cultural vestiges


Cuu Long River Delta is home to the Kinh, the Khmer, the Hoa and some othes in minority. Each ethnicity has its own traditional culture. Especially, the region is place of most the Khmer in Vietnam. Visitors coming here could take part in Tai Tu performance (the Kinh’s) and enjoy lion dances, Quang singing and Trieu Chau singing (the Hoa’s), watching Ngo junk competition, drumming performance and traditional dances (the Khmer’s), etc. These activities are advantages of the region over others in Vietnam. 


Furthermore, the region possesses a network of cultural and religious heritages. The architecture of Khmer’s pagodas, for example. Many cultural vestiges are living along with particular religious rituals (Sam mountain’s Landmistress ceremony, for instance). There are also beautiful sceneries worth enjoying in the region such as Seven Mountains, Phu Tu Islet, etc. The Sam mountain’s Landmistress alone attracts some two million of visitors every year. These all are strengths for the region to develop its tourist industry. 

4.1.3.3. Limited inspiration caused by changed in wetland ecosystems 


In the past, such scenic landscapes of wetland ecosystems are inspirational sources for many immortal art pieces. The riverine life resulted in the Ferry singing, the Tai Tu singing, etc. The region is also the birthplace of various literature masterpieces. Scenic landscapes are being destroyed and there may be no as many masterpieces as before. 

Chapter 5 

DRIVERS OF CHANGES IN ECOSYSTMES 
AND THEIR SERVICES IN CUU LONG RIVER DELTA 
5.1. Identification of key drivers in Cuu Long Delta 


It is identified that changes in ecosystems and their services are affected by multiple drivers and interactions between drivers. Assessing interaction between drivers of changes in ecosystems in Cuu Long Delta is very complex. In this report, it is expected to figure out most basic findings. 


Among drivers, the historical circumstance (including political-social and economic) is an indirect driver causing changes in ecosystems and their services. Political-social context and economic pressure are bases for authorities (central and local) to formulate management policies. Since every policy has to base on analyses of the socio-economic situation of a region and/or a nation and aim towards a certain economic, political and/or social purpose. Implementation of social policies shall affect land use, even justice and empowerment. In several particular cases, policies may be influenced by the power. 


A right policy will lead to changes of ecosystem in a good way and vice versa. The individual’s legal awareness appears to be a driving factor. In many cases, a right policy that is not followed by people will result in failure. In Cuu Long River Delta, the human destruction of mangrove regardless of laws is a precise example.  


Indirect drivers including political-social context, economic development demands and policies lead to direct drivers of ecosystem changes in the Delta. Specifically, changes in land use have been happening for dozens of years (conversion of flooded grassland into rice field, destruction of Melaleuca forest for shrimp breeding, etc.). The events happen when and only when they are allowed by laws and local authorities, or in accordance with local development policies. In addition, policies have to be formulated based on actual socio-economic situation and demands and ensure a relevant extraction and use of ecosystems, protect environment, and support justice between communities. 

The Downstream Mekong River Wetlands Ecosystem Assessment in its first phase place special focus of analyses and evaluations on conditions and trends of wetlands ecosystems other than scenarios and response assessments. As aforementioned in the previous section, the focal assessment scale is the whole delta, viewed in entire MA process as the local scale. Division into ecological zones aims at facilitating assessment. In our assessment, we categorized drivers into the direct and the indirect to assess conditions and trends of ecosystem services in the delta. Based on data processing and analysis and on observations, drivers of the regional wetland ecosystems are listed as follows: 

(1) 
Rapid population growth;

(2)
Economic pressure (poverty reduction, changing livelihood activities based on market signals: export-led rice and fish and shrimp production); 

(3)
Poor management practice (overlapping management systems, irrelevant management policies: temporary and reactive policies);

(4)
War (destroyed forest and natural habitats);

(5)
Rice intensification (years after 1975);

(6)
Shrimp farming intensification in coastal areas (since 1983);

(7)
Strongly construction of irrigation systems;

(8) 
Intensive use of chemicals (fertilizer, insecticide, herbicide, etc.) in cultivation;

(9)
 Changes in land use and land cover; removal of species.
 
Of which, drivers (1), (2) and (3) are considered indirect while the remaining 6 are direct drivers of ecosystems and their services. 


Population and economic pressures are kicking drivers that lead to a series of others. On one hand, the rapid population growth (12 million in 1990 to approximately 17 million in 2003) requires increasing demands for food, fresh water, etc. and forces inhabitants to collect and extract anything possible that helps them survive, gets out of starvation and/or poverty. On the other hand, under impact of trade liberalization and globalization, some produces including rice, fish, shrimp appear to make great benefits in international market, which rouses right the people’s expectation for poverty alleviation and enrichment. These two lead straight to the intensification of rice and shrimp and fish. And this agricultural development requires effective water supply and drainage systems. Comes then a large-scale irrigation system. A number of chemicals such as fertilizers, insecticide, herbicide, etc. are also in need as inputs for the production. In this chain interaction, the economic development results in changes in land use and land cover, and the increasing rare level to many species that are threatened to become, even actually are, endangered and extinct, due to loss of their habitats or individuals to be hunted. What is more, negative consequences to environment and ecosystems are “unintentionally” supported by management bodies that are both poor and weak, and by temporary and run-after-event policies. As a result, along with loss caused by the US war, a great deal of mangrove and Melaleuca forest has been destroyed, many areas of wild wetlands were converted to cultivated lands, potential alum was activated, fields of freshwater rice was salinized, etc. in other words, the comprehensive picture of the regional wetland ecosystems has been, and is being, changed at stormy speed. Ecosystem services are exhaustedly extracted. Biodiversity is declined. Eco-environmental security is emerging a serious challenge. 


[image: image9]
Figure 5.1: Interactions of drivers of ecosystem changes
5.2. Population pressure and socio-economic development demands are indirect drivers of serious changes in regional ecosystems and their services 

5.2.1. Fast population growth leads to dramatic increase in human food need and living standard 


Before 1975, the Cuu Long Delta was home to some 8 - 9 million people, who lived on rice and fruit tree production and aquatic product catching. People extracted forest products spontaneously but harmoniously. Resources were exploited to the extent that ensured their recovery. Eco-environment was stable. After 1975, together with the economic development, regional population has been rapidly grown: 14.2 million in 1989 and 16.7 million in 2002. Investigations in Dong Thap Muoi alone (Doan Canh et al., 2003) reveal an increasing continuum in local population: only 42,337 people in 1901; 62.067 in 1931; 1,300,000 in 1987 and around 2 million at recent time. The noticeable event within 1945-1975 in Dong Thap Muoi is the migration of almost 23,000 people and the immigration of about 15,000 Vietnamese Cambodians. In the Delta, the high birth rate goes along with the large movement of people from other localities coming the region. 
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Figure 5.2: Diagram of population change 


Local educational standard in the region, especially in flooding zones, is poor. Records on number of classes, teachers, pupils, vocational/college/university students are low in comparison with the nation’s mean values. Many children in the region are illiterate. 70% of households in flooding zones have no clean water to use (Nguyen The Nghia, 2002).

Population growth leads to increasing need in food, marketed commodity production, which creates pressure to economically develop or just get rid of poverty. Modes of interventions into ecosystems changes accordingly. In other words, population pressure is a challenge to sustainability of the region. 


Statistics show an increasing trend in labor group, especially since 2000. Occupying approximate 50% of total population, this force makes great pressure and dramatic changes in ecosystems and their services. 


Moreover, with various livelihoods and production routines, inhabitants in the region create sizeable impacts on the relationship between changes in ecosystem services and human well being. 


In previous days, people in the region mainly produced on a subsistence basis. At the time, the diverse and great stock of natural resources and the low density of population made people to extract services in a suitable way, which is, made almost no disturbance to ecosystems. 


In late 80s up to now, there have been basic changes in the region, from subsistence to market-oriented, and more and more controlled by market rules. More profits obtained from market-oriented production have improved human living standard and changed the ways access ecosystem services, which places pressure on resources such as soil, water, etc. Expansion of agricultural land caused serious changes in many wetlands, particularly in Dong Thap Muoi and Long Xuyen Quadrangle. In recent time, rushing shrimp development in response to good signal from international market has resulted in destruction of a great deal of mangrove.  

5.2.2. Socio-economic development demand and fast economic growth cause intensive changes in ecosystems and their services


Economic development demand of the nation is the biggest cause of changes in ecosystems in the Delta since the reunification. 


After the reunification in 1975, Vietnam economy faced a number of difficulties. In the post-war time, social demands increased while foreign aid went down suddenly. The national economy stood still. The great need for food and construction materials in the time led to the intensified exploitation of forests. This action destroyed more than 1000,000 ha of mangrove forests. 


The changing continuum of mangrove in the region are milestone as 1945: 329,000 ha; 1960: 210,000 ha; 1975: 200,000 ha; 1983: 88,530 ha. 


The period of most change in mangrove falls in 1945-1960 (119,000 ha lost) and 1975-1983 (111,450 ha lost). 


Also under economic pressure, since 1990, the shrimp expansion in the region has put an end the existence of a large area of mangrove and flooded grasslands. 

5.2.2.1. Lack of food is the biggest challenge and thus poverty alleviation is a driving force of ecosystem changes in the region  


In 1975-1980, Vietnam’s demand for food was estimated 21 million tons per year while the actual production output was 14-16 million tons. Thorough exploitation of the wetlands for food was a reasonable action. In 1986, Vietnam initiated the biggest campaign to make full use of the Cuu Long Delta, which then caused crucial changes in regional ecosystems. The most affected ecsystems include the flooded grasslands and one rice crop lands.  


The grassland was once the typical and popular landscape of the Delta. In reality, flooded grasslands meant barren lands. Records disclosed that in 1976, the area of barren lands in Dong Thap Muoi in form of flooded grasslands accounted for 334,000 ha, and reduced to 73,000 ha in 1986. In the meantime, some 160,000 ha had been converted rice fields.   


Along with reclamation in grasslands, the construction of irrigation systems contributed to the altered habitats. Up to now, there is no land of one rice crop in the Delta.  


The change leads to another ecological event: the immigration of water birds. It is estimated that in the future, flooded grasslands (not more than 10,000 ha) will be only seen in natural reserves and this remaining area does not ensure the annual return of migratory birds, even the survival of indigenous bird species. The Red River Delta where there are no water birds in almost the region may be the future image of the Cuu Long Delta. 

In shorts, almost flooded habitats in the Cuu Long delta have been converted to rice cultivated landscapes under the economics pressure. In term of economics, the activity has gained special success. The region yields about 16.17 tons of rice very year (occupying 50% of the nation’s), which makes Vietnam a world’s third largest rice exporter, just after US and Thailand, from a starving country. 
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Figure 5.3: Relation between growth of rice cultivation and auquaculture farming with person income 

5.2.2.2. Continuous promotion of export-led aquaculture production and making changes in provisioning services in attempt of fast economic growth 


Before 1990, rice production was the predominant livelihood in the region. This production met need for food security of the nation but the products was unsustainably low-priced. Furthermore, the cultivation much depended on natural events and process such as disasters and floods.  


In the context, the region had to seek for an orientation of development that ensures rapid growth of the economy and overcomes population pressure while making visible the sustainability. The economy of the region is an integral part of the national economy. Its development has been taken place in orientations as follows: 

· Shifting to market economy with focus on export produces. 

· Self-control for farmers.

· Increase in development investment: the region has been invested by the State VND 16,000 billion in 1996 - 2000 periods, 1.7 times more than that in 1991 – 1995.


Cuu Long River Delta has successfully done its task of ensuring national food security and developing export-led commodities. 

	Box 5.1. Achievements in export commodities 

	- Rice output: 17.28 million tons, equivalent to 50% of the nation’s 

- Exported rice: 2,8 million tons, equivalent to 75% of the nation’s exported rice 

- Aquaculture products: 1.33 million tons, where 478,786 tons are of breeding

- Increasing shrimp output: in 1995: 47,121 tons; in 2000: 68,995 tons and in 2002: 144,849 tons

- Aqua-product export turnover: USD 622.4 million in 2000, USD 780.3 in 2001 (25% more in comparison with that in 2000)

(Source: National Yearbook, 2002)



Cuu Long river delta is the largest area of aquaculture nationwide, which appears to be a key economic factor of the region. Shrimp culture has been extended to ever rice cultivation lands such as in Bac Lieu, Ca Mau. Catfish breeding is blossoming developed in inland provinces of Dong Thap, An Giang, Vinh Long, Can Tho since an increasing number of this fish was accepted to import the US and eastern Europe. Since 2000, tiger shrimp integrated with rice (shrimp-rice pattern) has been expanded in the region. Tiger shrimp is taking a big share in the regional aquaculture structure. At the same time, tidal flats are the place of export-oriented Molluse species breeding. 
Among 12 provinces in the region, the overwhelming expansion of aquaculture, particularly tiger shrimp, is taken place in the 6 coastal ones. Tiger shrimp is farmed in those areas of saline and brackish water coming from sea through tidal operation or canal transmission. Records in 2001 reveals that the total area of tiger shrimp in the 6 coastal provinces was 422,729 ha (occupying 88% of the nation’s shrimp area) that was yielding 123,000 tons per year. On average, the area increased annually 36.3% in 1996-2001 periods. 
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Figure 5.4: Area and production of planted aquaculture
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Figure 5.5: Value of aquaculture export 

In the context of fast and large development of aquaculture in Vietnam in general and in Cuu Long Delta in particular, Vietnam’s Government issued Resolution No. 09/2000/NQ-CP on 15/6/2000 concerning orientation and policies on economic structure shifting and products consumption in Cuu Long River Delta, Directive letter No. 679/CP-NN on 31/7/2000 concerning amendment of land use planning options for shifted economic structure, and Directive letter No. 93/CP-NN on 12/02/2001 concerning approval of integrated shrimp-rice production pattern in Cuu Long River Delta. These are milestone legal documents that make easy for local authorities to adjust planning options and stimulate localities to make most use of regional and local strengths in their effort of economic development and poverty alleviation.  
	Box 5.2. Aquaculture Development in Vietnam 1995 - 2002 (GSO, 2003)

	Areas of water surface and production volume
	1995
	1999
	2000
	2001
	2002

	Area (thousand ha)

· National

· Mekong delta
	453.6

289.4
	524.6

332.9
	641.9

445.2
	755.2

547.1
	819.8

571.7

	Total Volume (thousand tones)

· National

· Mekong delta
	389.1

266.9
	480.8

295.1
	589.6

365.1
	709.9

444.4
	781.4

478.8

	Shrimp crop (thousand tones)

· National

· Mekong delta
	55.32

47.12
	57.45

41.40
	93.50

68.99
	154.91

118.43
	186.69

144.85

	Fish crop (thousand tones)

· National

· Mekong delta
	209.1

119.8
	336.0

198.7
	391.1

234.8
	421.0

248.5
	452.3

268.0

	Export earnings (mill.USD)

· National

· Mekong delta 
	621.4

-
	973.6
	1,478.5

769.0
	1,816.0

926.2
	-

-


	Box 5.3. Status and Planning Options of Shrimp culture in the Delta 

	(  Increasing Area and Output of coastal Shrimp since 1997: 

   - 1997: 249,234 ha 


- 2000: 285,650 ha, 68,995 tons

   - 1998: 260,217 ha 


- 2001: 444,980 ha, 118,432 tons

   - 1999: 263,071 ha, 41,400 tons
- 2002: 470,200 ha, 144,849 tons

	(  Shrimp planning option 
	2005
	2010

	- Total area 

- Extensive culture 

- Improve Extensive culture

  . Rice-shrimp 

  . Intensified 

- Semi-intensive culture 

- Intensive culture 

- Total output 

- Export-oriented Processing  

- Aquaculture Export Value
	474,081 ha

4,600 ha (1%)

426,644 ha (89,9%)

276,400 ha (58,3%)

150,241 ha (31,7%)

31,640 ha (6,7%)

11,200 ha (2,4%)

320,975 tons

275,000 tons

USD 1.5 billion
	531,456 ha

1,200 ha

452,281 ha (85,1%)

321,207 ha (60,4%)

131,074 ha (24,7%)

60,375 ha (11,4%)

17,600 ha (3,3%)

445,721 tons

410,000 tons

USD 2.5 billion

	(Source: Institute of Aquaculture Economics and Planning, 2000)


5.3. Economic Development policies and Management policies are indirect drivers of ecosystem changes 

5.3.1. Wetland management system - short of solidarity and relevance

The wetland management system in Vietnam appears to be vague and proves little efficiency. Many regional wetland management policies conflict with each other, particularly in regard to localities' interest, and many others are out-of-date or even go against the reality. Some features of national wetland management regime in Vietnam can be overviewed as follows:

· National wetland management regimes in Vietnam follow the decentralized administration system. There are two types of hierarchy, that is:

· In the North of Vietnam: national wetland management regime was organized in 3 levels: ministerial level, provincial level and district level.

· In the South of Vietnam: the government manages wetlands via aqua-silvicultural farms, which belong to Ministry of Agriculture and Rural Development, to local farmers. By allocated aqua-silvicultural farms to individual, wetlands and coastal forests are used and managed.

· The management system of Vietnam is characterized by the top-down approach. Almost decisions, policies, strategies and so on are imposed from the central government to local government.

· Community-based management has just established conceptually in the last few years and been proving its power in specifically the wetland management.

· Co-management is an urgent issue in wetland management of Vietnam.  This management approach seem not exist in the country. The cooperation between central and local government or between local governments is generally poor and there is not a comprehensive policy on wetland management.

5.3.2. Policies on regional wetland exploitation and management - weak interrelation with little synchrony that leads to unsustainable development and ongoing degrading wetland ecosystems


From a general review, issues on using and management of wetlands had been addressed in Vietnam legal documents. Since 1982, the Council of Ministers had made a decision on aquaculture including regulations on aquaculture production in wetland regions. This decision recommended management method as to educate and encourage organizations and local citizens to protect marine resources and living environment of water species.


Since 1985, a major shift has taken place in economic policy, from the centralized to oriented market economy. From early period of the innovation, the government had raised the issues on protecting the environment and conserving natural resources and biodiversity. Also in 1985, the Ministry of Labor issued a Circular No. 1-LD/TT that took in to consideration of encouragement of converting economic structure of areas of wild and unused wetland to aquaculture production.


In 1989, Vietnam government made policies to encourage people to develop their households' and collectives' economy. For examples, in March 1989, the Government had delivered the Decree No 30-HDBT to make encouragements on using wild land as well as on building new coastal dikes and forest plantation along the shoreline to create new wetlands for aquaculture. At the same time, a law on protecting fishery resources had been implemented. The articles No 2 and No 3 of this law state that the protection and development of fishery resources must be accompanied with protecting aquatic living environment which are water, wetland. The protections must be for keeping the natural rate of fishery development and for maintaining both the short -term and long- term profits of local people and of the society in general. In addition, the law also includes some articles (No 5, No 8) strictly forbidding actions of destroying fishery resources in term of using explosion in fishing or fishing in reproduction seasons. The law was then followed by a number of inter-ministerial circular letters as instructions for managing and using wetlands for aquaculture purposes.


There was no specific law relevant to forest protection until 1994. After the Forestry Protection Law in 1994, it has become a useful legal tool for managers to protect the wetlands and natural reserves. 


A national plan for biodiversity conservation issued in 1995 strongly oriented for wetland management authorities. The short-term objectives of the plan were:

· Conserving the special characters of Vietnam ecosystems, protecting endanger or sensitive ecosystems and ecosystems in being threatened.   

· Protecting parts of ecosystems that are being overexploited or abandoned.

· Assessing values of biodiversity for economic purpose on the basis of sustainable development.


Along with currently encouragement on expanding tourism and related services, Vietnam also takes action to address environmental concerns and creates strategies for such development activities. Those strategies are as follows:


Tourism planning must satisfy the requirement for protection of sustainable environments. A plan must include a suitable management for not only using but also maintaining the natural landscape and environment.


Dividing and classifying large tourist region into smaller zones suitable for specific management of each zone, e.g., zones of strict conservation, zones of land reservation, or zones to be recovered. 


In general, a number of legislation concerning wetland has been issued in Vietnam in the last decade, which forms basis framework legal tools for managing and protecting the wetlands. Recently, the Vietnam Law of Forestry has been amended with regulations relevant to national parks and natural conservation zones. Furthermore, a number of decrees of the Prime Minister were issued for establishing various wetland conservation zones such as Tram Chim, U Minh Thuong, Thanh Phu, Lung Ngoc Hoang in Downstream Mekong, which demonstrates that Vietnam government has paid attention to wetland conservation issues. 

Especially, in Vietnam, a national wetlands strategy war first drafted in late 2002 by the Ministry of Natural Resources and Environment and approved by the Prime Minister in Semtember 2003. 

The national management system of Vietnam on natural resources such as land, water, and forest in coastal regions, in general has gained certain successes, which led to the rearrangement of land use systematically. However, because the function and value of wetlands have just been recognized for few years, the national management regime on wetland is far from effective. This is the consequence of a number of causes including those in the followings:

· Inadequate awareness of functions of wetlands and their ecological and economic importance among managers and stakeholders. This leads to unsuitable/unpracticed decisions on planning and using wetlands and may result in ineffective strategy. Besides, the importance of wetland management as well as dissemination of wetland information is still not adequately appreciated. 

· Vietnam has not classified wetland as a special type of land, making the enforcing of current regulations difficult or impossible.

· Opaque decentralization of management functions. Decisions on interest and responsibility of managerial levels are opaque. For instance, major wetland regions are managed by the Ministry of Agriculture and Rural Development; some belongs to the Ministry of Fishery, whereas the other wetlands are either managed by local administrations or unregulated. Responsibility and right of different management levels are commonly overlapped and/or in conflict. Besides, managerial policies are not consistency and rapidly change from time to time lead to adverse effects such as puzzle, loss of natural resources. 

· Lack of planning or inconsistent planning in wetland utilization. In many coastal regions, utilization and conservation of wetlands are planned inconsistently or even lack of planning. This causes conflicts between different utilization purposes and results in loss of natural resources.

· Ineffective planning may derive from lack of relevant regard and adjust to regional conditions, naturally, socially and economically. 

· Ineffective cooperation between different agencies in planning of wetland results in lack of information on decision-making processes, as well as overlap in wetland planning. 

· Top-down approach in wetland management does not meet communities’ expectation. With traditional top-down approach in management of wetland, senior managerial levels tend to impose their decision on junior managerial levels without understand communities’ expectation. However this method is something good thanks to short time advantage and unity, bottom- up approach or community- based management is preferred.

· Inadequate support for human life in wetland. In general, managerial levels have not paid attention to the material basis as well as the life of people who work with wetland and wetland conservation, due to not being encouraged and hard life, most wanted to change job.


The results of the development of economics and exploiting policies of natural resources during several years  showed that the ecology of Mekong Delta have set up at certain economic and social conditions.
(  After the reunification (1975), establishment of forestry yards and new economic zones aiming at timber extraction and food development caused serious changes in mangrove forests and Melaleuca forests in U Minh.  Hundred thousands of Melaleuca forests and mangrove have cut down for the cultivation of rice

(  Region-scale impacts are made by the issuance of Government’s Decision on region’s exploitation campaign in 1986. The program gained great success in term of economics and food but made serious variations to regional ecosystems. In an attempt to rapidly increase food production, policies on irrigation constructions and residential re-organization (through the policy of reclaiming of wild lands intensified the changes, in particular) intensified the changes, in particular: 


- Almost grasslands and swamps were converted into agricultural areas. 625,000 ha (92,04%) out of 679,000 ha barren lands in Dong Thap Muoi have been related to rice fields that yields more than 2.7 million tons of rice per year. On the aspect of economic, this is a great successful policy for a country which begins from the shortage of food. 

- Large-scale seasonally flooded events have not happened since the built irrigation systems. The increase in number of annual rice crop (from one to two or three) made the region’s ecological characteristics changed. 


- Regional management policies (by province, district, region) are only interested in private interests but not recognizing the impacts on regions around that cause bad consequences to ecological regions and environment. For example of the policy for diking to prevent flood and over-flooding in Dong Thap Muoi. The systems stretch out unplannedly that cause the strong alternation of ecosystems, pollutting fields, water source of upper-stream and down-stream of rivers that cause satiny infection to inner-field, severe effect to the life and production of people living in the seaside provinces.

- The project to bring the fresh water to Quan Lo - Phung Hiep district which changed the saline ecology to the fresh water ecology for rice production were not appropriate to the natural ecology. As a result, the aquaculture products decreased significantly, aluminum maintains in soils, the mangrove inside the dikes died and several diseases appeared. In about 5 last years, because of the high result of salt-water and brackish-water shrimp export and bad result of producing rice, people destroy salinity-preventing dikes, open water inlet sluice to bring salt water to fields to shrimp hatching. It said that the restoration of salinity ecosystem attributes which be changed fresh is relevant to nature and give the relevant exploitation and utilization of satiny coastal region for economic and social development. 


- Shifting in province’s agricultural structure to more aquaculture has broken up the structure of many mangrove forests. The models 3-7 (ratio of shrimp to rice) or 5-5 have practiced in many areas. As soon as these models were applied, mangrove would be decreased in area and divided into pieces.  

The sum up, wetland and wetland-related policies act as the leading factor to the exploitation and management of wetland ecosystems. The practice of wetland exploitation and management, in turn, is the object of policies to regulate and the mirror to reflect the accuracy, the relevance and the efficiency of the issued policies. Such an analysis of the two-way relation between the policies on, and the exploitation and management of, wetlands requires a set of complex components, from a number of perspectives, and is time-consuming. 

5.4. Changes in land use is direct driver causing changes in ecosystems and their services in Cuu Long River Delta 

5.4.1. Many natural habitats have been converted into rice fields 


After 1975, Vietnam was independent; demands of socioeconomic development and country rebuilding were the most important strategy. In Cuu Long river delta, these were indirect drivers which formed direct drivers causing serious changes of ecosystems and their services, show through strong changes of land use method and goals in tens of past years. 

Land use structure varied drastically towards increasing agricultural land area mainly from non-use land to growing food and export agricultural goods production, especially farming aquaculture good. In period of about 15 years, area of aquaculture (fresh water fish and brachish - salt water shrimg) develops strongly, from 146,201 ha in 1990 to 614,600 ha in 2003. 
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Figure 5.6: Change in land use  


Land use structure, in the range of agricultural, also changes strongly. Before 1980s, most of agricultural land was chiefly cultivated rice to solve food demand problem for country. In the period of 1980-1990, food production was still essential target to state economy. However, need of rapid economic growth, especially export agricultural goods production, caused structure of land use beginning to alter towards trend: reducing rice cultivation area, increasing aquaculture and fruit tree area. After 1990, export aquaculture good gradually holds the upper hand and becomes to the strength which impulse the development of Cuu Long delta economy quickly. Thus, structure of agricultural land use basically changes reduce of rice cultivation area, speed up aquaculture and fruit tree area. In the future (planning to 2010-2020), rice land area will continuously decrease, aquaculture and fruit-tree land area will strongly grow, especially aquaculture area. 
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Figure 5.7: Change in structure of agricultural land use 


Conversion of natural flooded habitats into rice fields took place early in the past. The fastest increase has happened since 1975. In this period, there have been 700,000 ha to be added, of which 600,000 ha locate in flooded habitats. The conversion made changes in natural ecosystems’ functions.  


- Flooded grasslands to rice fields: The flooded grassland is typical and popular in the Delta, which was sometimes coinciding with barren land. Conversion of this habitat into cultivated land in Cuu Long Delta was identified as a reclamation activity. The greatest area of flooded lands locates in Dong Thap Muoi (some 697,000 ha). In late 17th century, the area all is grasslands and swamps. After 300 year of exploitation, the remaining area of wild flooded lands in Dong Thap Muoi was only 334,000 ha (1976). According to records in 1998, there were 73,000 ha of wild flooded lands and more than 43,000 ha of Melaleuca forests in Dong Thap Muoi. At present, the rice area in Dong Thap Muoi is 625,000 ha that yields over 2.7 million tons annually (Doan Canh et al., 2003). In the whole region, the rice area increased from 3.19 million ha in 1995 to 3.741 million ha in 1998 and 3.81 million ha in 2001. 


- One rice crop habitat shifted to two rice crop 


Under the specific topographic and hydrologic characteristics of the region, rice production in the Delta was mostly on one crop per year basis in the past. In shallowly flooded area grew long-term rice (6 months) while moderately-flooded zones grew floating rice. The floating rice is typically adaptive to flooding areas. Besides, in deeply and permanently flooded zones, residents collected the wild rice as a food source. 


Under economic pressure, almost areas of one rice crop per year have been changes to two crop fields. In only two years (1993-1995) there were 10,000 ha of the one crop to be converted to the two crops (R.J. Safford et al., 1996).


The change depends much on the flood control and water regulation of the irrigations. Since 1975, the irrigation systems in Cuu Long River Delta have been developing at large scale, which aimed at controlling floods and regulating water for agricultural production. In 1975-1995 periods, the region was invested from central and local budgets VND 274.149 billion for improving the irrigation system in Long An subregion. In addition, the subregion’s irrigation was spent some VND 128.880 million from households’ contribution for in-field irrigation net. In 1996-2000 periods, VND 3,300 billion out of VND 18.7 thousand billion of State’s funding for the region was spent on irrigation. 105 irrigation constructions in the region have been developed and improved using State’s budget, in which 60 construction has been completed.  


- Some Melaleuca forest was cut down for rice production: The Melaleuca forest in the delta have suffered from intensive change in area since 1975. In 1975 there were 200,000 ha of Melaleuca forest in the region, which was reduced to 121,293 ha in 2001. in other words, after 26 years there are more than 88,000 ha of Melaleuca forest to have been converted. The majority of this area was changed to rice fields. In term of economics, rice gives more benefit than Melaleuca. Thus 47% of interviewed households expressed their want to convert the Tram Chim reserve into rice production area. In the same incident, 97.2% out of them found no advantage for local inhabitants in conserving the Melaleuca. 


- Some mangrove converted to rice field: Before 1990, shrimp culture was not developed in the region. In the time, rice cultivation is the predominant economic production. Some mangrove in coastal zones was converted into salt-resistant rice fields. The high value of shrimp in following time, almost these coastal fields was changed to ponds for shrimp culture. At present, the area of salt -resistant rice is not large distributing in Ca Mau and Kien Giang.  

5.4.2. Wet rice intensification causes degradation of biodiversity  


- Decline in genetic source: in Cuu Long Delta, there is a diverse flora with species that have high adaptability to saline and flooding conditions. These species are valuable genetic source for research and application. In the genetic source, there are species that have been lost or are threatened to be extinct such as indigenous rice varieties that have good capability to survive in flooding, are high quality but give low productivity that does not fit the need for the regional fast economic growth and, as a result, have not been used. Among these rice varieties the most remarkable include the Nang Huong cho §ao, the Nang Chi, the Mot Bui, the Ba Bui, and the Ngoc Nu. Some of them have been recovered (the Nang Huong cho Dao, for instance), and some have not (the Nang Chi). In the past years, a wild rice variety (Oryza rufipogon) was popularly grown and local people used to collect its seeds for food. This variety is possible to naturally come to life again in regularly deeply flooded conditions. Since the Dong Thap Muoi was converted into rice intensification at large scale, the variety has been become rare. Now it is grown in a small area in Tram Chim national park for conservation purpose.  


- Decrease in species composition: recently records and information are not sufficient to assess the impacts of rice extensification in the region on the diversity of species composition. However, according to observations of Tien Giang’s Department of Science and technology, which were conducted in rice intensification in Long Khanh, there was no identification of the earthworm in lands of 3 crops per year or 7 crops every two year. In addition, the rice extensification led to narrowed natural flooded grasslands and the living of water birds (It is listed 219 bird species in the region, of which 14 are marked in Vietnam Redbook) 


- Decline in habitat diversity: diversity in habitats is one of important criteria for evaluating the biodiversity of an area. In the course of regional agriculture development, scope and distribution of typical habitats have been changed. A large area of swamps and seasonally flooded grasslands has been converted to rice lands. The flooded grassland is presently seen in only reserves and national parks. Almost one-rice-crop lands were changed to two-rice-crop fields. The Melaleuca forest was decreased in area, from 200,000 ha (in 1975) to 121,293 ha (in 2001). Along with changes in habitats, some typical communities of regional habitats are suffering from risks of extinction. 

5.4.3. Conversion of rice lands into aquatic culture causes changes in wet rice ecosystems in a number of areas

In some coastal zones, rice fields of low productivity were shifted to aquaculture. For the past two, there has been an uncontrolled trend of converting rice fields to shrimp ponds in Ca Mau. Information publicized by Aquaculture Authorities show that up to 2003, an area of 23,325 ha (including 13,000 ha of wild lands and 9,000 ha of rice cultivated lands) had been converted to shrimp ponds. That is Ca Mau province where the recent area of shrimp exceeds the planned shrimp area to the year 2010.  


In shorts, there is a trend in the region that the area of rice and forest land is decreasing while that of aquaculture is increasing. 
	Box 5.4. Shrimp culture efficiency in the Delta 

	Investigation in 236 shrimp households in coastal Delta in 2000:

- On average each household earned a profit of VND 27.34 million; the household’s highest profit was VND 464.96 million, and the household’s biggest loss was VND 113.3 million. 

- Adding into household’s income an average amount of VND 36.72 million; the most was VND 486 million. 

-  Fund round was 1.84 year on average.

- Household revenue: 17% at VND 10 - 20 million, 35.6% at VND 20 - 50 million, 32.6% at VND 50 - 100 million, 14.8% at VND 100 million. 

- Cost price of extensive and improved extensive at VND 20 - 40 million/kg, of semi-intensive at VND 60 - 80 million/kg, of intensive at VND 75 - 100 million/kg

- Profit obtained in 1 ha of semi-intensive and intensive is higher than that of the extensive and the improved extensive (due to high productivity) but advantages place in the formers in term of cost price.  

(Source: Institute of Aquaculture Economics and Planning, 2000)


5.4.4. Conversion of mangrove into aquaculture made the decline in area and biodiversity of forests


The functions of mangrove include coastal protection, land fixing, giant wave protection, erosion control, etc. The mangrove ecosystem is characterized by the biodiversity. 


In previous days, the area of mangrove in Cuu Long River Delta was about 250,000 ha. The number was then sharply reduced because of war and human extraction. In 1998, the mangrove in the Delta was decreased to 77,000 ha with poor quality and distributed mostly in Ca Mau.  
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Figure 5.8: Change of forest area 

	Box 5.5: Loss in forest and biodiversity caused by shrimp expansion in Ca Mau 

	(  Area of forest to have been destroyed for shrimp production in  Cµ Mau




       Year  

  Area  (ha)

1983 


3,000

 1988 


28,701

 1990 


45,701

 1991 


47,480

 1993 


67,072

 1995 


76,036

  1998 


120,000

Over 120,000 ha of shrimp land, where: 


- Forested: 72,539 ha. 


- Pond edge area: 41,204 ha (50% is water surface and 50% is ground edge). 25,000 ha of ground edge are impossible to afforest with mangrove species. 

(  Destruction of existent species: 


- Hunuitzera littorea  


- Scyphiphora hydrophyllacea 


- Aegiceras floridum


- Instia bijuga 


- Avicenia lanata 

(  Some rare species suffer risk of extinction: 


- Aegiceras floridum 


- Bruguiera gymnorriza 


- Heritiera littoralis 

(  Decline rare birds:  


- Vanished 10 bird sanctuaries

- Some rare bird species are extinct such as Placanus onocrotalus, Ibis leucocepphalus, Leptoptilos dabius...
(Source: §ang Trung Tan, 2001;  §ang Cong Buu, §o Xuan Phuong-Minh Hai Centre for Mangrove Research, 1999)


In the past few years, the rushing conversion of rice lands to shrimp has led to a number of losses including mangrove destruction, declined biodiversity, etc. Changing natural mangrove to human-induced ecosystems causes bad consequences to resources and environment, i.e.

- Decreased area of mangrove ecosystem typifying estuarine mudflats and coastal zones, which results in narrowed living area for juveniles of aquatic species. 

- Decreased biodiversity including changes in predominant species, community density and structure, etc. 

- Decline in ecological balance such as regeneration possibility and food chain of mangrove and mangrove-adjacent ecosystems.  
5.4.5. Ecological environment in mangrove ecosystems is contaminating caused by shrimp extensification 


Diep Minh Tam (1995) when analyzing bad consequences of mangrove destruction for spontaneous shrimp said: within 10 years (1984 - 1994) the extensive shrimp farming had developed with destroying coastal mangrove, pond making, and collecting juvenile shrimp in tidal currents. It is the fact the production gave great profit in first three years then it came to depressing period caused by acidified water. In addition, short of funds made the owner of lowly yielded shrimp ponds to leave the existing ponds for new ones. The routine caused big harms to mangrove ecosystems. Shrimp culture with in-pond seed and composite inputs gives no brighter possibility. It is estimated that nearly one half of shrimp ponds of this model was fallowed after first four years of production, and the other half after first eight years. The reason falls in the acidified and polluted water that is good condition for disease outbreak.  

Pollution in water bodies is emerging urgent in region’s coastal zones. Wastes, of which the source is morel largely distributed, have not been treated besides old fashioned production and exploitation techniques.  


Disease outbreaks and shrimp mass destruction have been taken place in many areas. In riparian water, the nutrition abundance (eutrophication) produced bad impacts on water quality and biological communities.  


In Vietnam’s Environmental Situation Report of the yea 2001 (Ministry of Science, Technology and Environment), analysis of marine environment shows an amount of remaining chemicals in water and sediment, which are acceptable referring to Vietnam’s Standards but higher than that of Indonesia. DDT in water in Dinh An estuary is 63 times as high as the standard. The content of Dieldrin, DDT, DDD in sediment n this area is higher than Canada’s standards.  


[image: image18]
Figure 5.9: Direct and indirect consequences of mangrove destruction in estuarine and coastal areas
(Source: Phan Nguyen Hong, 1997)
(  Shrimp pond making makes soil’s physiochemical features changed 


In the production process, soil is oxidized and degenerately changed. The potential pyrit (FeS2) layer when short of water and being exposed to sunlight was oxidized. The ratio Fe2O3/FeO went up quickly. The concentrations of Fe2O3 and FeO in mangrove marshes are much higher than that in shrimp ponds. Together, the content of SO4 is so high while the ratio Cl/SO4 is so low. In surface and bottom layers, there were much precipitated Fe and Mn. As a result, the moderate fertile mangrove soil was changed to the sulphate acid one that is acid, saline and not suitable for aquatic species (Cù and Hoa, 1990). This oxidization also made the bed compacted, which was not good for benthos, shrimp and others to live.  


In some ponds, where water and soil are of good quality, acid came in with rain water that brought acid with when running through sunphate acid soil in pond’s edge. That may cause death to many species inside the pond. When pH, KCl reduce to 5, shrimp is inactive and it will gradually die if the pH is decreased to 4 (TrÇn V¨n ViÖt, 2002). 


The acidity in pond water affects greatly the development of miro-organism. The low pH impacts the metabolism of alga species and small animals. Such biochemical and biosynthesis processes are susceptible to pH. The decreased pH will imbalance total carbonate and heavy metals and poisons are liberated harming creatures while phospho ion that is necessary for alga does not exist in free state (Hamilton and Snedaker, 1984). 

(  Biology sharply changed

In tidal flats live many species that are familiar with the bed to be exposed under sun as water goes out and flooded when tide comes. The remarkable species are crabs of two families Grapsidae and Ocypodiadae. 


Alga species, which is an important input for shrimp and fish, are available in either cannals and creeks or ponds or both. The pond making at large scale brought away living environment of a number of benthos species as well as phytoplankton ones, which were once abundant in tidal flats. Then those who are living on collecting crabs and shell in the flats are impacted.  

(  Increased saline invasion

In recent years, the making of shrimp ponds along coastline and river, and in estuaries remarkably reduced the area for tidal water distribution, especially in high tide period. (Phan Nguyen Hong, 1997). 


Salinization happens mostly in dry season under impacts of decreased fresh water in inland areas, including the increasing salt water as people plan to breed shrimp in rice fields. The salinization influences soil structure and biological system as well as imbalance ecosystems.  

Salinization causes an ecological disturbance state in areas far from estuaries. Some brackish water species will enter deep in inlands, such as Uca, Sesarma and several molluse species.  


Migratory fresh water species have to migrate deeper into inlands. Some grass species that grow in riparian river and are input for cattle, including Paslum scrobiculatum, Hemarthria compressa, Digitaria violascens are getting dead in competition of living place with saline-resistant grass such as Cynodondactylon, Sporobolus virginicus, Paspalum vaginatum, Cyperus stoloniferus (Phan Nguyªn Hång, 1994). 


The salinization in agricultural lands creates conflicts between the shrimp farmers and the rice produces, which is seen in many areas throughout the world such as India (Jayasenghe and De Silva, 1990). In their research done in two districts in Thailand, Macintosh and Phillips (1992) identified 16 - 22% of cultivated lands were salinized or affected by salinization in relation to shrimp farms.  

(  Water contamination is the biggest consequence of shrimp farming 


The out-of-date shrimp production with low frequency of water exchange lead to pollution as H2S and NH4 are generated. It is common in shrimp ponds in both the south and the north that there is a large density of alga such as Oscillatoria subbrevis, O. limota. The development of these alga species makes more nutrition to be spent, which is negative to phytoplankton. In addition, when these alga die, they will cause an decrease in dissolved oxygen speeding up the pollution process. When discharging water out, untreated poisons will be spreaded into surrounding water systems. That creates some harm to adjacent farming as well as animals living in the area.  


Researches on water environment in coastal area of Tra Vinh (Vuong Dinh Duoc, et al., 2001) verified polluted water is the reason for mass destruction of breeding shrimp. The water in shrimp ponds was polluted both in the breeding operation (high density, input abundance) and by external pollutants.   


Analyses of water quality in Dam Doi, Cai Nuoc and Ngoc Hien districts that are largest areas of shrimp farming in Ca Mau show that the water contained a high salinity and high concentration of suspending matters. The water pollution tends to increase, especially with high content of total Fe and organic materials. Recorded Fe content in 2002 was much higher than in 2001, for example. The reason of the event is the making of shrimp ponds, which promotes surface run-off and activates alum (tables 5.1 and 5.2). 

Shrimp disease outbreaks were happened in many areas and few were controled. The shrimp disease outbreaks particularly spreaded throughout 9 provinces in the region in 1994–1995, which made great loss in term of money and environment, and have not been completely finished.  

(  Infectious diseases are threatened to outbreak

Destruction of forest for shrimp culture made favorable conditions for mosquitoes to develop. Still water is another favor for mosquitoes to widespread. In recent years, Malaria has developed in coastal mangrove areas including Can Gio (Ho Chi Minh city), Binh Dai (Ben Tre) and Ngoc Hien (Ca Mau), which risks local human as well as production firms in the areas and visiting researchers. 

Table 5.1. Comprehensive results of monitoring and analyzing river and canal water samples in Ca Mau in April, 2001 

	Name of river and canal 
	Symbol 
	Surveying and analyzing targets 

	
	
	DO

(mg/l)
	pH
	Temperature

(oC)
	EC

(s/m)
	Opacity 

(mg/l)
	NaCl

(%)
	BOD5

(mg/l)
	COD

(mg/l)
	(Fe 

(mg/l)
	(P 

(mg/l)
	N-NH3

(mg/l)
	H2S

(mg/l)
	SS

(mg/l)
	Oil  

(mg/l)
	Coliform

(Kl/100 ml)

	TCVN 5942-1995, column B
	
	(2
	5.5-9
	
	
	
	
	
	<25
	<35
	2
	
	
	80
	0.3
	104

	TCVN 5943-1995, column B
	
	(4
	6.5-8.5
	
	
	
	
	
	<10
	
	0.1
	
	0.005
	50
	1
	103

	Cai Tau river 
	SR4
	6.0

5.6
	2.99

3.03
	31.3

31.2
	1.50

1.57
	128

128
	0.84

0.88
	7.8
	29.0
	6.2
	0.094
	0.699
	0.20
	60
	0.4
	<3

	Cua Hoi canal 
	SR5
	6.1

5.3
	4.86

6.85
	32.3

32.0
	2.27

4.28
	164

380
	1.31

2.72
	7.5
	12.9
	1.8
	0.122
	0.572
	0.16
	95
	0.2
	2.4x103

	Trem river 
	SR7
	4.9

4.7
	6.02

6.04
	30.8

30.7
	2.48

2.48
	119

119
	1.45

1.45
	7.5
	13.1
	0.7
	0.133
	0.604
	0.38
	30
	0.2
	2.4x103

	Huyen Su canal 
	SR8
	5.3

5.2
	6.27

6.31
	32.1

31.9
	3.02

3.02
	136

140
	1.8

1.8
	9.9
	24.5
	1.5
	0.134
	0.379
	0.04
	50
	0.4
	9.3x102

	Chac Bang canal 
	SR3-2
	4.7

4.6
	5.71

5.73
	33.6

32.2
	1.42

1.43
	122

125
	0.79

0.79
	8.7
	37.4
	1.0
	0.106
	0.809
	0.40
	20
	0.2
	9.3x102

	Quan Lo – Phung Hiep canal 
	SR20
	1.5

1.4
	6.67

6.74
	31.1

31.0
	4.25

4.27
	191

204
	2.62

2.64
	6.5
	25.5
	1.3
	0.463
	0.353
	0.10
	50
	0.4
	1.1x104

	
	SR23
	2.4

2.2
	7.92

7.92
	32.5

32.1
	3.22

3.25
	155

366
	1.93

1.95
	6.7
	28.8
	1.4
	0.119
	0.224
	0.10
	97
	0.4
	4.6x103

	Ong Doc river 
	SR29
	4.7

3.6
	6.37

6.41
	30.2

30.2
	3.88

3.87
	265

240
	2.37

2.37
	8.7
	15.5
	2.9
	0.158
	0.364
	0.04
	100
	0.2
	2.4x103

	
	SR10
	3.9

3.8
	6.32

6.37
	31.7

31.6
	3.55

3.56
	155

161
	2.15

2.16
	5
	17.4
	2.3
	0.092
	0.383
	KPH
	257
	0.2
	4.3x102

	
	SR11
	5.5

5.5
	6.49

6.57
	32.1

31.5
	3.65

3.76
	126

127
	2.21

2.30
	5
	18.5
	1.1
	0.124
	0.373
	KPH
	15
	0.2
	2.3x102

	Xang canal, Ca Mau - Bac Lieu 
	SR27
	2.7

3.0
	7.07

7.07
	31.2

31.0
	4.40

4.40
	155

158
	2.73

2.73
	1.5
	13.2
	1.2
	0.106
	0.196
	0.08
	69
	0.6
	2.4x103

	Bay Hap river 
	SR18
	3.7

3.5
	6.82

6.81
	32.6

32.0
	4.29

4.29
	423

378
	2.65

2.65
	3.6
	36.5
	10.5
	0.398
	0.164
	0.06
	690
	0.2
	4.6x102

	
	SR16
	3.5

3.5
	6.78

6.76
	30.7

30.6
	4.55

4.55
	277

310
	2.84

2.83
	5
	40.9
	9.9
	0.428
	0.335
	KPH
	635
	0.4
	2.4x103

	
	SR15
	5.4

5.3
	6.94

6.91
	33.6

33.5
	4.11

4.11
	203

203
	2.53

2.53
	9
	21.4
	2.8
	0.206
	0.405
	KPH
	30
	0.2
	1.5x103

	Cai Nuoc river 
	SR14
	2.6

2.5
	6.6

6.59
	30.7

30.4
	4.16

4.27
	230

264
	2.56

2.64
	4
	23.0
	5.0
	0.140
	0.392
	KPH
	350
	0.2
	2.4x103

	Ganh Hao river  
	SR32
	5.0

4.8
	7.63

7.63
	31.3

31.3
	4.46

4.50
	200

234
	2.77

2.79
	3.8
	9.4
	3.8
	0.229
	0.183
	0.04
	505
	0.2
	1.1x103

	Muong Dieu ditch 
	SR35
	2.6

2.5
	6.74

6.76
	32.3

32.2
	4.33

4.34
	286

291
	2.68

2.68
	6.9
	29.8
	3.1
	0.128
	0.323
	0.24
	415
	0.4
	4.6x103

	Dam Doi river 
	SR36
	5.0

4.8
	7.15

7.22
	30.6

30.5
	4.39

4.40
	190

222
	2.72

2.73
	6.0
	26.3
	2.4
	0.335
	0.171
	0.06
	25
	0.4
	1.1x103

	Cua Lon river 
	SR38
	5.6

5.4
	7.66

7.67
	30.3

30.0
	4.48

4.48
	159

159
	2.78

2.79
	6.3
	8.5
	1.6
	0.201
	0.206
	0.14
	15
	0.2
	1.1x103

	
	SR40
	3.8

3.8
	7.34

7.34
	30.5

30.4
	4.47

4.46
	388

478
	2.77

2.77
	4.5
	43.4
	8.5
	0.276
	0.158
	0.20
	665
	0.4
	2.4x103

	
	SR41
	4.9

4.3
	7.04

7.07
	31.2

31.0
	4.52

4.52
	354

355
	2.81

2.81
	4.8
	19.6
	9.4
	0.332
	0.146
	0.18
	526
	0.2
	2.4x102

	
	SR42
	4.3

4.2
	7.03

7.06
	34.3

33.0
	4.61

4.61
	212

248
	2.86

2.86
	7.2
	18.7
	2.9
	0.227
	0.177
	0.14
	340
	0.2
	2.1x101

	Goc ditch 
	SR43
	5.8

5.0
	7.53

7.59
	32.5

32.0
	4.85

4.85
	154

155
	3.03

3.03
	8.4
	20.4
	1.7
	0.182
	0.193
	0.18
	15
	0.4
	1.5x102


Table 5.2. Comprehensive results of monitoring and analyzing river and canal water samples in Ca Mau in March, 2002 
	Name of river and canal 
	Symbol
	Surveying and analyzing targets 

	
	
	DO

(mg/l)
	pH
	EC

(s/m)
	Opacity 

(mg/l)
	NaCl

(%)
	BOD5

(mg/l)
	COD

(mg/l)
	(Fe 

(mg/l)
	(P 

(mg/l)
	N-NH3

(mg/l)
	H2S

(mg/l)
	SS

(mg/l)
	Coliform

(Kl/100 ml)

	TCVN 5942-1995, column B
	
	(2
	5,5-9
	
	
	
	
	<25
	<35
	2
	
	
	80
	104

	TCVN 5943-1995, column B
	
	(4
	6,5-8,5
	
	
	
	
	<10
	
	0,1
	
	0,005
	50
	103

	Cai Tau river 
	SR4
	5,0
	3,30
	3,49
	53
	2,11
	5
	29
	6,07
	0,17
	0,09
	10,0
	0,18
	2,4x102

	Mouth of Hoi canal 
	SR5
	5,50
	7,52
	4,53
	53
	2,81
	5
	8
	2,4
	0,20
	0,11
	19,0
	0,12
	9x100

	Trem river 
	SR7
	2,35
	7,02
	4,09
	11
	2,45
	7
	14
	3,53
	0,27
	0,10
	6,0
	0,04
	4,6x103

	Huyen Su canal 
	SR8
	6,50
	7,30
	4,28
	6
	2,65
	9
	54
	3,75
	0,20
	0,15
	44,5
	KPH
	1,1x103

	Chac Bang canal 
	SR3-2
	5,17
	6,98
	3,62
	7
	2,31
	8
	23
	15,57
	0,18
	0,11
	14,5
	KPH
	2,4x102

	Quan Lo – Phung Hiep canal 
	SR20
	0,9
	7,1
	3,28
	32
	2,83
	17
	21
	2,6
	0,51
	0,07
	8,0
	0,38
	4,6x104

	
	SR23
	2,5
	7,2
	3,97
	47
	2,43
	16
	69
	2,8
	0,24
	0,18
	8,0
	0,28
	4,6x103

	Ong Doc river 
	SR29
	9,2
	8,2
	3,95
	117
	2,42
	15
	28
	3,9
	0,48
	0,10
	17,5
	0,18
	1,1x104

	
	SR10
	8,25
	7,41
	4,26
	14
	2,14
	80
	252
	1,5
	0,30
	0,14
	8,0
	0,08
	9x100

	
	SR11
	3,94
	6,9
	4,56
	8
	2,84
	250
	2,790
	1,4
	0,19
	0,17
	5,0
	0,38
	4,3x101

	Xang canal, Ca Mau – Bac Lieu 
	SR27
	2,7
	7,4
	3,56
	585
	2,16
	13
	65
	2,3
	0,33
	0,13
	9,5
	0,08
	1,1x104

	Bay Hap river 
	SR16
	3,34
	6,86
	4,81
	111
	3,03
	8
	72
	7,6
	0,19
	0,78
	13,0
	0,10
	2,3x101

	
	SR15
	2,6
	6,75
	4,96
	336
	3,12
	38
	121
	23,2
	0,42
	0,76
	121,0
	0,16
	2,3x101

	Cai Nuoc river 
	SR14
	3,14
	6,60
	5,20
	141
	3,14
	62
	150
	7,8
	0,25
	0,74
	28,5
	KPH
	2,3x102

	Ganh Hao river  
	SR32
	5,17
	7,9
	4,58
	6,18
	2,92
	
	
	
	
	
	
	
	1,1x103

	Muong Dieu ditch 
	SR35
	2,6
	7,5
	4,65
	412
	2,91
	16
	48
	15,4
	0,25
	0,09
	40,0
	0,08
	9,3x102

	Dam Doi river 
	SR36
	2,4
	7,2
	4,27
	330
	2,63
	17
	24
	22,3
	0,33
	0,08
	16,5
	KPH
	4,3x102

	Cua Lon river 
	SR38
	5,68
	7,86
	4,79
	171
	2,99
	5
	12
	23,7
	0,39
	0,11
	475
	0,14
	9x101

	
	SR40
	5,25
	7,79
	4,47
	237
	2,96
	
	
	
	
	
	
	
	2,3x102

	
	SR41
	3,60
	7,67
	4,54
	94
	2,82
	2
	15
	14,7
	0,44
	0,20
	44,0
	0,02
	4,3x102

	
	SR42
	5,05
	7,49
	4,54
	197
	2,81
	5
	8
	4,5
	0,30
	0,14
	18,0
	0,10
	1,5x102

	Goc ditch 
	SR43
	5,81
	7,80
	4,47
	131
	2,81
	1
	4
	3,5
	0,81
	0,09
	11,0
	0,10
	4,3x102


5.4.6. Changes in land use in Cuu Long River Delta causes conflicts in wetland use targets 


Changes in land use in the Delta for the past decades have caused changes in functions and attributes of regional wetland ecosystems. 

- Existing wetland ecosystems are home to indigenous animals that had high biodiversity, which are degrading along with decline in quality and quantity of these ecosystems. 


- Researches in Dong Thap Muoi show that the development of irrigations has changed the regional hydro-operation, which led to increase of alum as well as other harmful compounds. The developed canal system also promoted the extensification of salt water. Under the planned changes in functions of wetland ecosystems, many indigenous species were put to extinct, for example wild lemon, some crane species, otter, etc. in Lang Sen area (within Dong Thap Muoi). 


- Agricultural intensification goes along with increase of pesticides, insecticides, fertilizers, etc, of which the residuals cause bad effects to aquatic ecosystems.  


- There have been negative events such as disease outbreak happening in human-induced ecosystems, especially in shrimp farms. The development of these alga species makes more nutrition to be spent, which is negative to phytoplankton. In addition, when these alga die, they will cause an decrease in dissolved oxygen speeding up the pollution process.  

Table 5.3: Conflicts of land use in changing functions and attributes of wetland ecosystems

	Conversion of ecosystem functions
	Forestry sector
	Agriculture sector
	Aquaculture sector
	Environment 

	Mangrove-shrimp pond 
	Loss of protection forest, degradation of biodiversity
	
	Increase in area and outputs of aquaculture products

Degradation of aquatic biodiversity
	Waste from cultivation, decrease of groundwater, desertification

	Coastal rice field-shrimp pond
	
	Loss of rice fields
	Increase of aquaculture outputs
	Contamination of environment

Soil salinization

	Natural tidalflat-Mollusca sp. breeding ground
	
	
	Increase of aquaculture outputs

Degradation of natural tidal flat biodiversity
	Contamination of environment

	Natural Melaleuca forest, swamps-rice fields; changes of hydro-regime
	Degradation of biodiversity
	Increase of rice outputs
	Loss of shelter for many indigenous aquatic species
	Environmental problems (saline intrusion, alum increase, heavy metal increase)



Conversion of wetland ecosystems varies from one area to another. In coastal zones, mangrove, sandy lands and rice fields are converted to shrimp, and tidal flats are used for molluse breeding. In inlands, swamps are changed to rice fields and fish ponds. In shorts, the conversion leads to conflicts in purposes of wetland use between different sectors (agriculture, aquaculture, and forestry). The conflicts are summarized in table 5.3. 

5.5. Strong development of infrastructure and society also considerably affect changes of ecosystems and their services 

In many recent years, irrigational assignment considerably got achievements. State and locals, in around 5 years (1996-2000), invested about 3,300 bil. VND in building 105 of irrigational works, of which 60 ones were completed. They actively contribute to agricultural irrigation. 


Irrigational works for coastal freshening have positive impacts on rice cultivation development, especially years of rice in predomination. However, these works also negatively impacts on ecological environment and people’s health. 


Le Trinh (2001) judged: 


- Because Quan Lo - Phung Hiep and Go Cong Dong works closed drain, they polluted water resource in dry season. These works prevent migration of many bird, shrimp and fish species; reduce fishery resource; hinder transport of alluvium and nutrition and influence passively on developing balance of salt wetland ecosystem. 
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Figure 5.10: Number of irrigation works entered in agricultural production

- System of flood giving to west sea declines partially flooding intensity in lowlands but affects strongly on ecosystems of coastal wetlands. Flood water in Dong Thap Muoi zone flowing along canal system to west sea takes alum with and pollutes thousands of land hectare in west. These badly impacts on natural ecosystem and decline capacity of ecosystem services exploiting. In coastal of Kien Giang province, thousands of salt water shrimp farming hectares are infected by alum. Alum-infected water kills shrimp massively. Strips of coral in coast are also in seriously threatened.  


In Dong Thap Muoi zone, state invested considerably to build flood preventing works which guarantee people’s safety and stability in flooded zone.  On the other hand, because systems of flood escaping works, dykes to protect residences and fruit-tree gardens from flood, flood-overcome transport lines... are built massively, locally and without planning, flood has no exit, trends going higher and lengthening, reduces capacity of alum removing, pollutes water environment heavily for not only flooded areas but also lower sections. 

5.6. Import of alien species is a direct driver of changes in ecosystems and their services in the region 


In reality, no country is said to have enough necessary bio-genetic source. Thus, exchanges between countries and regions are needed. However, import of alien species may cause unexpected impacts on indigenous communities and environment.  


Until now there have been 114 alien aquatic species imported to Vietnam (Pham Anh Tuan, 2002). Among them, 17 are fresh water fish, 10 are brackish water species, 40 decorative fish, 3 fresh water shrimp, 5 saline water shrimp and crustacean, 4 amphibians, 4 molluse, 14 fresh water phytoplankton and 15 saline water phytoplankton. The purpose of importing these species varies. Some problems concerning conserving the genetic source of indigenous species include: 


- Miscellaneous mongrelization results in no purebred community as before (between H. molitrix (China) with H. harmandii (Vietnam) or C. garriepinus with indigenous species of C. batrachus, C. macrocephalus, C. fuscus).


- Imported fish usually goes with the transmission of indigenous disease germ. 


In Tram Chim national park (Dong Thap Muoi) and U Minh Thuong national park (Kien Giang) there are wild plants that were imported from foreign countries, such as Mimosa sp., Mimosa pigra, etc. These species could widespread and dominante indigenous species in the areas. The Mimosa pigra, for example, was scatteredly seen in Tram Chim but now it accounts for 25% of Tram Chim’s area, which narows the habitat of Grus antigone – a globally-recognized rare species. 


In December 2002, Environment Protection Agency (Ministry of Resources and Environment) had 100 of the world’s worst  invasive alien species translated and published. Some of these 100 species were transmitted into Vietnam at different times, including Eichhornia crassipes, Pomacea canaliculata, Cyprinus carpio, Oreochomis mossambicus, etc. The noticeable thing here is that when transmitted to Vietnam, some alien species harm the environment and dominate the indigenous ones while others are of high economic values and widely bred such as Cyprinus carpio and Oreochomis mossambicus. 
Chapter 6

Human well-being 
in process exploiting ecosystem services 

in Cuu Long River Delta  
6.1. Indigenous knowledge and human well being of local inhabitants in Cuu Long river delta


In the Downstream Mekong Delta, people settle collectively invillages-a large group of households live in a certain geographic area sharing similarity in economic livelihood and culture. Each village has its own values and custom distinctive to others’. It is a fact that the biggest distinction and easiest to figure out fall not between two random villages but two ones that belong to two different ethnic groups. Two villages of the Khmer always have differentiations but share basic cultural values and custom, which represent the Khmer, regardless of differentiation in their geographic conditions. These basic values and custom, on the other hand, are completely distinctive from those of the Kinh. Also, communities’ distribution of different ethnic origin are normally interposing, even one of this ethnic origin lives inside those of the other. Thus, the ethnic origin was proved to be the basic and convincing criterion for categorizing knowledge systems in the Delta. 


In the Delta, generally, there are people of 7 ethnic groups. Among those, the Kinh, the Khmer and the Hoa are the largest in number. And values and custom of these three are remaining independent and distinctive from each other and from the rest. Values and custom of the others have been either lost over time under cultural invasion by the more powerful or have little interrelation to ecosystems to be assessed by the project, or both. That means, there are three indigenous knowledge systems to be paid most attention to in the region, i.e.

1. The Kinh indigenous knowledge system; 

2. The Khmer indigenous knowledge system; and

3. The Hoa indigenous knowledge system.


In the assessment, the indigenous knowledge of these ethnic groups were collected from various sources, including folk songs of different genres and popular expressions, local living and production routines, local cultural and religious activities and ceremonies. These knowledges are either explicit or tacit.


Validation of these collected knowledges were conducted through: 

· Interviews with local people, in particular the old and the influential; 

· Consultation with specialists (cultural experts, archaeologists, ethnologists);

· Consultation with local scholarly individuals (including those in charge of some local administration); 

· Comparison to and correction with published literature. 


In the course of assessment, local knowledge in general and indigenous knowledges of the three groups in particular are used in combination with scientific models to explore local understandings of ecosystems and their services, service extraction and utilization habits, local behaviors to ecosystem changes, the ways local inhabitants maintaining their balanced living environment, etc. Based on analytical achievements, the assessment looks at interactions between indigenous knowledge systems in relation to the local human well being. 


For generations, people in the Cuu Long Delta have lived inside ecosystems, based their livelihood on ecosystems, extracted ecosystem services as a living source, and ever-lasting made interventions into ecosystems in the way of human beneficial preference (these interventions are either positive and negative to ecosystems).


In this interaction, people have to learn about ecosystems and their services, either intentionally or unconsciously. Learning to gain most from ecosystems, to survive within ecosystems and to harmonize with them. Each community belongs to a particular ethnicity and/or a particular religion and its life takes place in a specific context. In deed, it has its own way to access and perceive a certain natural event or process. 


Based on accumulative knowledges, communities have been more adaptive to the surroundings and known the way to extract most benefits from nature. Products they extract are either naturally available in nature (such as natural shrimp and fish, wild rice, natural medical plants, mammals, birds, honey, fresh water, natural landscapes, etc.) or through human interventions to nature, in other words through their labor-based production (such as cultivated rice, bred shrimp and fish, etc.). These outcomes help people survive and are more and more wealthier. In shorts, their local/traditional/indigenous knowledges help local inhabitants make available, directly or indirectly, a quantity of material that may be sufficient or not for their survival, i.e. the material constituent of well being. In the course of human interventions, local communities have enriched their knowledges as well as exchanged them with others, that is they have built their social relations more both intensively and extensively. Ecosystems are also sources and the environment for indigenous cultural values to generate and grow (the Khmer’s Ngo junk competition, for example). It is the natural environment that helps individuals to find out and develop their ability (swimming of riparian residents, for instance), to form their sense of place and inspiration. Furthermore, ecosystems affect development of individuals’ worldview, belief and religion (as in case of Dao Dua (Dua religion), Cao Dai religion, Ca Ong (Vietnamese expression for the Whale) Creed). 


Such these extraction activities have made changes in ecosystems and their services. Some have lost (the wild wetlands in Dong Thap Muoi, for instance) and some have been generated (rice-shrimp cultivations, for example). Ecosystem services have also shared the same process. The concerned thing is that ecosystems are changing in the way that potentially results in negative impacts to human. Eco-environmental quality is degraded. The livelihood of a lot of communities exposes to be unsustainable. They are all threats to local human well being. 

To sum up, the indigenous knowledge systems have contributed much to local human well being (mostly in fields of materials, social-culture) on one hand and led to serious threats to the well being of none but communities in the region.

6.2. Community Assessment in Downstream Mekong River Wetlands Ecosystem Assessment 


Downstream Mekong River Wetlands Ecosystem Assessment is a local process within the MA. Having done in a region of 39,000 km2 that is home to some 17 million people, community assessment was laid from the outset of its planning stage. 


In the Downstream Mekong Wetlands, a community is defined to be a group of households living in a certain area, sharing similarities in ethnicity, traditional culture and/or livelihood. Depending on study purpose and practical situation, the community that was chosen to assess is a village or a commune. 


An community was selected to assess since firstly it is, or is located within, a hot spot. Secondly, possibility of exploring utmost indigenous knowledge for assessment is an important criterion. In reality, choice of community to assess faced some difficulties. In the whole region there are a lot of ecological hot spots but not all communities that are most potential for indigenous exploration are geographically in close relation to these hot spots. Due to time constraint and budget, only ten communities that are considered hottest in terms of ecology and well being were selected. Also due to the difficulties, the communities assessments were decided to involve a limited number of contents within a limited time. In other words, that is an investigation and observation at community scale to seek information about human-ecosystem relations, and collect and validate collected information as well as verify some pieces of scientific information within these communities. The applicable methods include direct conversation, personal and household interview, collective discussion, questionnaire survey and correspondence. 


Gained findings, together with information acquired through literature and interviews and experts’ consultations, are important evidence for analyzing and assessing conditions and trends of the ecosystems and the indigenous knowledge. 

( Due to the benefit of agricultural products, farmers have not paid attention to the bad environmental effect.


The main activity of farmers in Mekong Delta is agriculture. The aim of several farmers is to increase yield and production of plants. The process of agriculture production has brought bad effect to the environment but there is not much concern from the farmers.

( The formulation of land ownership decided the living condition and affected the environment


The land ownership in the countryside decided the activity of production of farmers. The formulation of land ownership was very various. Lands belong to the farmer came from the or received from the government (more than 80.5%), from rent (<7%) 

Table 6.1. Possessive forms of land
	Type of ownership
	Bac Lieu (seaside)
	Cantho (internal)

	
	No. of family
	%
	No. of family
	%

	Land lord
	76
	80,5
	42
	97,7

	Long term renting
	3
	6,5
	1
	2,3

	No land
	6
	13,0
	-
	-



(Source:   Dzung, 2002)

Data collection showed that near the seaside farmers which have no land occupied 13%. This mean that farmers have to exploit new land or to be labors for living. Besides, due to the high benefit of Aquaculture, more people were attracted to this area to rent land to produce aquacultures. This is the reason why the natural resource of this area become unfertile and environmental of seaside was destroyed.


Data from Dzung (2002) showed that many farmers have used more fertilizers than needed (about > 70%), and herbicide was used up to 100%. That means that the use of chemical in agriculture did not depend on soil fertility but depend on the community and the economic condition of each family.


Outcomes of community assessments in Downstream Mekong River Wetlands Ecosystem Assessment could be summarized as follows: 


- All assessed communities possess rich perception and understanding about the natural world to which they are belonging. The understanding helps them know not all natural processes but, surprisingly, sense to a certain extent the nature of events and processes in almost cases as well as set out eco-environment friendly behaviors. In many case, local inhabitants’ reaction is relevantly scholarly. 


- Local knowledge of communities concerning ecosystems and their services emphasizes on what are so-called natural benefits, what usefulness they have or harmfulness they may cause how to best extract them, and how to use them in the best way for a particular purpose. The knowledge is shown out through their rich understanding about bird, mammal, reptile, amphibian, shrimp, crab, fish and how to hunt or process them, medical plants and pharmaceutical characteristics of each species, etc. 


- In term of climate and weather, all access communities regardless of religion, ethnic origin, have intensive and accurate experience (raining forecast, sunning, ebb-tide and so on, for example). 


- The living form of the indigenous knowledge is diverse: in orally transmitted stories and experience from the old to the young, the elderly to the youthful; in folk-song scripts, in cultural ceremonies, in religious rites and rituals, etc. However, because of the diversity in the living form, this knowledge easily cause misunderstanding and come into extinction.


- There is a trends that the stock of traditional knowledge, and the number of people who are concerned traditional knowledge, is lessening; and the easier and easier exchange between communities leads to the larger and faster dispersion of traditional knowledge of one group but makes cultural identities of that group be more easily dissolved, especially among youngsters. 

6.3. Human well-being in Cuu Long delta is increasing relying on exploiting ecosystem services but still lacks of sustainability 
Human well-being can be understood as a good living standard with secured freedom, health and personal security; and good social relations. Economic security is one component of well-being, and poverty is usually associated with a lack of well-being. One key factor for prosperity is access to provisioning services, some of which are chiefly provided by ecosystems e.g. food, fuels and drinking water.

The relationship between ecosystems, their services and the well-being of a group of individuals is diverse, complex and strongly changeable with time

Low levels of well-being can result in negative impacts on the protection of ecosystems and natural resources. The close relationship between low –levels of well-being and the destruction of ecosystem services will ultimately increase poverty. With appropriate interventions, particularly policies, the ecosystems will be strengthened and well-being will be enhanced by ensuring the ability of ecosystems to provide resources for humans into the future. 

In the Cuu Long river delta, ecosystems provide the people with many important services that have enhanced their well-being. On the other hand, due to short-term economic targets and inappropriate management and utilization policies, the many ecosystem services have been dramatically changed and weakened, which will result in the reduction in the well-being of the people at the present time as well as in the future.

Table 6.2: Poverty incidence in Vietnam and Cuu Long Delta

	Poverty rate (%)
	By Vietnam standard

(120.000 VND/month)
	By international standard 

(1 USD/day)

	
	1995
	1999
	2002
	1993
	1998
	2002

	The whole Vietnam 
	34.4
	28.2
	9.96
	58.1
	37.4
	28.9

	Cuu Long delta 
	31.8
	23.7
	10.3
	47.1
	36.9
	23.4


Source:  - Vietnam agriculture and rural area in the renovation period (1986-2002), Nguyen Sinh Cuc, 2003 

 - WB, 2003 

Vietnam has been given a great credit for its economic growth and poverty reduction since it embarked on economic renovation process in the mid 1980s. In the last ten years, poverty rate has been significantly reduced in Vietnam. From 1993 to 2002, one third of population, equivalent to 20 million people has been lifted out of poverty. The economy (GDP) and exports (ratio of exports to GDP) also doubled during this period. In Cuu Long delta, poverty rate is still high but lowest against the whole country. The poverty rate in Vietnam, according to the international standard of one dollar per capita per day, was halved during this period, from 58.1% down to 28.9%. If according to Vietnam standard, the poverty rate, in the period of 1995-2002, comes down three times. 


Cause of poverty reduce in Cuu Long Delta is due to state had development and economic promotion policies corresponding to each development period, which give chances for people exploiting natural source to production, especially kinds of export agricultural goods such as rice, aquacultural products. Area economy growing fast that relies on strongly developing aquaculture farming steps up poor abolishment and poverty reduction tasks. In recent years, policies of state had been innovated, so give permission to widen aquacultural farming area, opened new market chance for export. According to these policies, cultivator obtains permission to change mechanism of agriculture and forestry landuse, shifting rice-cultivated areas having weak effect into aquacultural farming. State had also invested in building irrigation network, opening seed camps, popularizing shrimp farming technique, encouraging agricultural expansion and lending credit fund to aquacultural farming. Political innovations in trade also create conditions for farmers being able to approach market more closely. Produced agricultural products most become export goods. Market-stuck agricultural level ever increases. 

Table 6.3. Agricultural level associated with market 

	
	Scale of sale (%)

	
	Production of crop plants
	Total agricultural production

	
	1993
	1998
	2002
	1993
	1998
	2002

	Nation 
	40
	54
	61
	48
	59
	70

	CLRD 
	56
	74
	84
	59
	74
	85


(Source: WB, 2003)

By economical successes, people’s life improves significantly, income increases and poverty rate decreases fast. 
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Figure 6.1. Happening of income and poverty rate in Cuu Long Delta 

Achievements of poverty reduction, analyzing following outlook of MA framework, are due to people exploited strongly ecosystem services, especially provisioning services in Cuu Long Delta. Human well-being, in about recent 10 - 15 years, considerably ameliorated because of raised income from agricultural production activities. 
	Box 6.1. Export shrimp farming - the ecosystem services exploiting form actively contributes to poverty reduction in Ca Mau 

	
- According to the GSO (2002) investigation about agriculture, rural and fishery of 2001, there are 99,300 households (53.8% of total nation) which mainly farm aquaculture 


- Averagely 70% of household incomes are for aquaculture, of which 84% are farming. 


- Shrimp farming development in Ca Mau has considerably improved people' life. Following the human developing report in 2001 (UNDP 2001), Ca Mau’s HDI is given twentieth priority amongst 61 provinces of Vietnam with 4.5 mil. VND/year of GDP (1999) - the highest in rice cultivation provinces. 


- According to investigated result of poverty in 2001 by new standard, Ca Mau has 35,460 poverty households equivalent to 15.48%. In 2002, there adds 4,230 households got out of poverty. This point decreases poverty rate down to 13.72%. By 2003 plan, poverty rate reduces to 11.5%. 


- In 2001, additional 17,500 people have work and in 2002, there are additional 18,400 employees, of which many people worked in shrimp farming and fishery processing. 


Guideline of agricultural production structure change, especially converting rice into export shrimp farming, opens new development direction that initially creates moderately good income for household groups and remarkably improves life of farmer. However, this converting process happens very fast while supports for production such as irrigation, seed, invested fund, technique and renewing production organizing not meet demands. Consequently, natural ecosystems are destroyed; water sources and cultivated soil are polluted. Fact showed that monocultural situation in shrimp farming is very popular in coastal areas and risk level is high, so a not-small part of shrimp farming people is loss-making and deep into debt result in buying land for debt settlement. Deforestation and leading salt water to rice fields to shrimp farming make ecological functions of many ecosystems altered, provisioning capacity of ecosystems considerably declined. Since then they bring human well-being negative effects and hence badly impact on human well-being. The close relationship between well-being and the ecosystem services will go downer with every passing day.

According to Diep Minh Tam, the shrimp culture in 10 years (1984 - 1994) made a great economic profit but not smaller loss in term of mangrove destruction, timber degradation, coastal erosion, saline invasion, which is estimated to be USD 280 million (WB, 1994). 

Chapter 7 
RESPONSES 

7.1. Responses, common features 

7.1.1. Concept "response" in MA


Responses show human actions including policies, strategies, intervention measures responding to problems or any specific requirements in environmentally, socially and economically different territories. A response is a feedback to a perceived issue.


In MA, responses are defined as a collection of policies, measures and reactions affecting the state and functions of ecosystems. Responses are different options of existing policies and measures rather than different options of the future states of the ecosystems. Responses trend to be practical actions to deal with the interaction between ecosystem change and human well-being.


MA considers responses which greatly influence various types of ecosystems, the balance and mutually beneficial interaction between ecosystem services and human well-being.

7.1.2. Types of responses


The work team on MA’s responses has proposed multidisciplinary responses of different types as follows:

· Legal intervention 

· Economic and financial interventions 

· Institutional intervention 

· Social and behavioral intervention 

· Technological intervention 

· Awareness raising intervention 

Responses are also divided into different following types based on the roots of different problems related to the human well-being and ecosystems: 

· Direct influence: to change the structure of the final system which have impacts on ecosystems through changes of consumption, technology and management.

· Direct influence: to change pressures on ecosystems through direct influence on ecosystems by increasing or reducing use of fertilizers.

· Influence on states of ecosystems and their capability of providing services (for example: recovery of ecosystems, establishment of protected areas).

· Influence on human well-being such as policies that enhance the poor's access to safe water.

Criteria for evaluating responses:

· Suitable to policies 

· Simple, science based 

· Data sufficient for sufficiently long time 

· Sensitive and reliable

On establishing responses, we should give priority to:

· Legal reform 

· Policy reform 

· Market reform 

· Institutional reform 

· Managerial reform

Global scale responses possess four common features:

· Involvement of subjects of actions (decision makers, managers, communities) in adjusting institutions and policies.

· Organizations (at national, regional, provincial and communal levels)

· Combination of various intellectual systems (natural science, social science, economics, indigenous knowledge).

· Management tools used to take actions (laws, law reinforcement systems, education, support and technical transfer, institutional reinforcement …).

7.2. Responses in the Mekong River Delta - Preliminary review 

7.2.1. Identification of responses


The situation of exploitation of ecosystems and services over the past years has shown different methods of management and exploitation in the whole region, different provinces are not the same in these regards, dependent on awareness level and demand for development. As a consequence of this, the natural functioning of ecosystems has been broken and their services have been degraded. Therefore, the following multidisciplinary responses are identified:

- To intervene in unsustainable use of resources with regulations for soundwetland management 

- To intervene using socioeconomic development, management, resource exploitation and utilization policies


- To intervene using financial and technological support to enhance technical and material facilities in farm cultivation in order to minimize environmental impacts 

- To intervene by increasing the awareness of managers and the community about the ecosystems and their services. 
7.2.2. Recommendations for some main responses 


(1) A need for an institution/regulation of wetland management that is consistent nationwide 

During the assessment of the present status of ecosystems and their services in the Mekong River Delta, it has been significantly stated that exploitation and management of ecosystems is not unanimous in the whole region. Methods of management and exploitation are not the same in different provinces, depending on awareness level and demands of each locality; this can be exhibited the most clearly in the management, exploitation and use of inland water sources and natural forests.

Different types of wetland ecosystems perform functions with own properties, yet also have common features; however, organizations and individuals only consider how to bring about the most benefit for their own purposes without paying attention to functions and properties of these ecosystems (Kinh, 1996).

The fact shows that so far, there has not been any separate body in Vietnam responsible for management, utilization and protection of wetlands (Kinh, 1996). Consequently, there is a need for a relevant agency to perform this important task effectively (Kinh 1996, Duc 1996) with various functions and duties the most important of all are:
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· Provide consultancies for the government to promulgate policies and regulations for sustainable management and use of wetlands of different types.

· Assess present status of utilization and management of wetlands and threats to them.

· Promote propaganda and educational activities to raise awareness of local communities on rational use of wetlands and train wetland managers.
(2) To adjust production mechanisms and land use schemes in agriculture, forestry and seafood farming in the CLRD - this is a macroscopic scale and the most important response

In fact, during the renewal period, the Mekong River Delta has gained many achievements in agricultural production and aquaculture. These achievements are associated with changes in economic components, of which local households are really active units engaged in agricultural production. In addition, the Party and the Government have promulgated and amended/adjusted many macro approaches and policies and at the same time mobilized big investment in agro-fishery in the Mekong River Delta.

Moreover, these achievements are closely linked to many adverse impacts that have influenced ecosystems and the environment. Among the major causes are indiscriminate and spontaneous land use and conversion for economic benefits without the consideration of natural and economic functions of wetlands during agricultural production and aquaculture.

In fact, land use planning in the Mekong River Delta previously focused on rice production. At the present time, production of agricultural products of high economic value such as seafood products, and fruits has intensively taken place and therefore, the adjustment of agricultural land use planning is an adequate solution to rational use of wetlands of different types in the Mekong River Delta.

The Institute of Agricultural Planning and Design (under the Ministry of Agriculture and Rural Development) is responsible for this adjustment project which was approved in April 2003 with the following contents:

· Stabilizing rice farming areas at 1.8-2.0 million ha in order to supply 18-19 million tones of rice for domestic consumption and export.

· Replacing rice-farming areas for common tiger prawn farming and other saltwater and brackish water seafood farming of high export values

· Developing combined rice and tiger prawn farming in vulnerable coastal areas. 

· Encouraging the farming of plants for industries such as cotton and corn.

· Continuing the farming of animals that have high market value such as pigs, domestic fowl, meat cows and milk cows.

· Developing the forestry industry with a focus on safeguarding coastal wetlands and growing cajuput forests to protect the environment of the flooded areas.
This project was defined based on analysis of advantage over natural conditions and natural resources of different sub-zones and their supply ability of ecological services of each sub-zone. The whole Mekong River Delta can be divided into 6 sub-zones as follows: 

1. Sub-zone of the coastal areas between Tien and Hau Rivers: where the production is stable. The alluvial soil is not salt-intruded and acid sulphate; fresh water is available for irrigation work all the year round. In this sub-zone, rice farming follow 2-3 rice crops, 2 rice crops with one subsidiary crop, with focus on fruit planting and husbandry. The most constraint is the hitting of floods from the National High Way IA to the border gate of Cambodia belonging to An Giang and Dong Thap Provinces; most of the deep flooding time lasts for 2-5 months; therefore, it is advised to replace 3 rice crop farming with fresh water fish and blue legged rearing.

2. Sub-zone of Dong Thap Muoi: acid sulphate soil is mainly found here; this sub-zone is seriously affected by floods (average inundation level of 1-3m, flooding time lasts for 2-4 months).

· Replace 3 rice crop production in unstable production areas with fish or blue legged shrimp farming.

· Convert rice fields seriously affected by acid sulphate soil into Melaleuca, jute, pineapple ... planting.

3. Sub-zone of Tu Giac Long Xuyen: has a border with West Sea; unfavorable conditions are acid sulphate soil and floods.

· Fallow land in coastal area is exploited for shrimp farming; convert one ineffective crop of rice farming into brackish water shrimp farming.

· Convert part of 3 rice crop soil into 2 rice crop soil combined with one crop of fresh water fish and shrimp farming.

· Growing Melaleuca forest on saline acid sulphate land, fallow land and in protective areas.

· Raising cows for commercial purpose.

4. Sub-zone of western Hau river: the land here is low and under the influence of floods.

· In addition to rice planting, growth of fruit trees, corns, and short-day industrial crops are promoted.

· Intensify the raising of pigs and ducks for commercial purpose.

5. Sub-zone of Ca Mau peninsula: this sub-zone is not influenced by floods, but is heavily intruded by salt and acid sulphate, flooded; irrigation is difficult due to shortage of fresh water. This area has a high potential for aquaculture and mangrove forests. 

· Grow good local rice varieties for export.

· Expand planned aquaculture, plant and protect mangrove forests.

· Carry out agricultural production on irrigable; develop combined silvo-fishery model: 1 rice crop + 1 dry-season tiger shrimp crop, shrimp farming in marine areas and in canals...

6. Sub-zone of coastal East Sea: includes coastal areas of Long An, Tien Giang, Ben Tre, Tra Vinh, and Soc Trang Provinces, being directly influenced by sea water; the land here is intruded by salt; the area suffers from fresh water for daily activities and production where only one rice crop is cultivated thanks to rainy water. Recommendations are:

· Focus on specialties rice production for high quality rice.

· Salt and brackish water aquaculture (shrimp, fish and mollusks). It is necessary to have planning for aquaculture and construct adequate irrigation facilities, and develop a suitable combined agro-fishery model (1 rice crop + dry-season tiger shrimp, specialization of shrimp farming, shrimp farming in rice field, under forest canopy and in gardens).

The project on adjustment of production structure and land use planning in agro-forestry and aquaculture in the Mekong River Delta shows the most outstanding achievement - that is ecosystem services are exploited more properly suitable for their natural functions (the primitive ecosystems underwent remarkable changes due to irrational exploitation and use). This helps mitigate negative impacts on ecosystems; in the future, natural ecosystems of wetlands in the Mekong River Delta will be gradually recovered. In addition to the this macrolevel response, there is a need for specific development planning for each province, for each natural socio-economic sub-zone  accompanied by inter-provincial/inter-regional consistent and suitable development, investment and management policies to ensure socio-economic benefits for the whole communities and high effectiveness in management and protection of ecosystems in the whole Mekong River Delta.

(3). Adjusting unsuitable policies on management and exploitation of ecosystems and their services in the Mekong River Delta - the most important response.

As analyzed in 5.2.2 of chapter III: the policies of management and exploitation of wetlands in the Mekong River Delta in the previous years show many weaknesses, and lack of constancy - a reason for unsustainable development and degradation of wetland ecosystems. State policies were not quite clear in which responsibilities were not clearly assigned relevant bodies and sectors. Development policies of different sectors show many contradictions without considering the interests of other sectors or of the communities. For example: 

· The policy to promote food production in the years 1975-1985 resulted in mangrove forest destruction for rice cultivation; tens of thousands of hectares of rice land on former mangrove forests were later left abandoned.

· Next comes the policy to develop shrimp farming for export without planning; as a consequence, tens of thousands of hectares of mangroves were cut down for extensive shrimp ponds, resulting in serious deterioration of coastal aquatic resources and severe pollution of coastal water and soil.

· A series of recent policies such as irrigation policy, the policy to build dykes for flood prevention in Dong Thap Muoi have adversely changed natural functions of ecosystems of wetlands causing the great loss of their services.

Therefore, a lot of former and present development policies, and wetland use and management policies in the Mekong River Delta have not yet associated with "sustainable development view", which is responsible for  a remarkably negative change in ecosystems; their services should be considered and regulated on scientific basis and new perceptions on wetlands and their services from managers, and policy makers.

In addition to the mentioned responses (1 and 2), it is suggested that we should conduct research to propose some other responses related to exploitation, and management of ecosystems in each sub-zone or in each administrative unit at a provincial level (even at district or commune levels). The fact shows that localities at provincial, district and commune levels do not follow adequately the overall planning of the whole region of the Mekong River Delta or the province when they make plans for development policies and natural resource management policies. Detailed research should be conducted to recommend some responses at a micro-level as follows:

(3.1) Regulate/adjust development and land use planning of each province, district, and commune to fit development and land use planning of the whole Mekong River Delta. 

a. For South Ca Mau peninsular sub-region: Recovering natural salt situation 

Following the former planning, the southern Ca Mau area - salt water ecosystems – was converted into the rice cultivation area under the desalinization programme with the Quan Lo - Phung Hiep irrigation system. Over the past ten years of implementation, it can be observed that this conversion has come in the direction contrary to natural process, leading to sharp decrease in aquatic resources, and alum stagnancy in field areas and epidemic outbreak. It is necessary to suggest a response that the natural state of Southern Ca Mau area should be rehabilitated; salt water should be taken into creaks for development of rice – shrimp combined culture. In addition to the Quan Lo- Phung Hiep irrigation works, it is important to construct a special irrigation network for each area to regulate water resource for the model of shrimp - rice culture in this sub-zone.

b. For the Dong Thap Muoi flooded zone: planning reasonnably flood control dyke systems
At present, due to the widespread development of flood control dyke systems, when spates hit the area, rising water level that is responsible for waterlogging strongly reduces the ability of sulfate/vitriol cleansing in soil and increases water pollution. On the other hand, due to inadequate dyke systems in the Dong Thap Muoi area, in the downstream area near the sea, saline water intrusion is far going into rice fields in dry season. A suggested response is that based on a particular condition of each area or location (model of production and people's daily activities...), there is a need for establishing and planning synchronously models of enclosed dykes for strict spate control and setting up systems of  spate escaping/release. In addition, pumping stations for flood mitigation and environmental pollution control should be set in the whole region. Aperture of bridges on the transport way crossing flood streams need to be more widely made, enabling flood to quickly escape. 

c. For Coastal sub-regions: Conversion of production structure 

After years of exploitation, the Cuu Long River delta area has undergone remarkable changes where natural ecosystems has gradually shifted into human-controlled ecosystems. The massive conversion of production structure from rice culture into aquaculture in a number of areas is a positive signal which expresses that exploitation of ecosystem services is naturally suitable (nature friendly) in the coastal area. Irrational exploitation of ecosystem services in coastal areas is, however, a complex and highly risky problem, threatening development/balance of ecosystems and polluting the environment. Therefore, it is important to possess systematical and overall approach on a regional scale for determining the relationship between adequate exploitation of natural resources and environmental protection.    

In fact, the massive change of the cultivation structure from rice culture into aqua- culture in a wide area has caused increased salt intrusion into rice fields; in many areas this conversion has been uncontrolled, potentially bringing negative effects on ecosystems and the environment. Le Sam (2003) recommended a response of  converting production structure for coastal areas in the Cuu Long River Delta based on the research results on salinity in different areas: in the areas with salinity of less than 4‰ that lasts for less than 3 months: rice and vegetable model; in the areas with salinity of 4 - 8 ‰ for  6 months: shrimp and rice model and in the areas with salinity of over 8‰ for over 6 months: special aquaculture. To effectively complete this conversion, there is a need for establishment of irrigation works for the conversion, especially for conversion in the aquaculture areas. 

(3.2) Adjust and supplement specific policies on management and exploitation of resources (particularly soil and water), and protection of ecological environment for each sub-zone.


(3.3) Adjust credit policies and agricultural extension policies for production households to encourage production of agricultural goods on a sustainable basis. 

Chapter 8 
DATABASE OF WETLAND ECOSYSTEMS 

IN CUU LONG RIVER DELTA

8.1. Maps Database in ArcView 


The digital database of wetland ecosystems in Cuu Long Delta has been implemented in ArcView, well-known GIS software of Environmental Systems Research Institute Inc. (ESRI). 


The database contains a variety of information about natural conditions, environment and socio-economics of all provinces in Mekong Delta including (figure 8.1):


- Administration


- Topography


- Geomorphology


- Rainfall


- Bio-climate


- Soil


- Land units


- Land suitability


- Surface water


- Ground water


- Salinity


- Acerbity 


- Flooding


- Land-cover/land-use in 1983, 1992 and 2002


- Ecosystems


- Natural reserved areas


- Present and planned aquaculture 


- Present and planned irrigation works


- Infrastructure 


- Development plan.


The maps collected from different sources before digitizing have been corrected to coincide with a common base of the topographical map at the scale of 1:250,000 (printed by Map Publisher in 1991) to ensure that they can easily overlay each on other for integrating purposes.
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	Figure 8.1: The ArcView project window showing what kind of data contained in the database of Mekong Delta wetland ecosystems



Due to an ArcView's requirement all maps were recorded in the geographical latitude/longitude coordinate system. The thematic data were archived in corresponding directories in one or more shapefiles, which are the standard ArcView's data files used to store the spatial features. The whole database is managed in a common project file. The project file is in fact a file used by ArcView to record its present working status and contains such information as how many and what kind of windows have been defined in the current project, what data they are presenting and which of them are presently open etc.  
 


Each thematic map was defined in a View window, which consists of two parts. One part is used for displaying a dynamic map and the other is its table of contents showing the name of each layer in the map and its legend (figure 8.2). This part may be considered not only as the map's legend but also as the tool for editing and control of map displaying. It can define for example each thematic layer of the map, the order of layers to be overlaid, when (at which scale) and how to display them (with what color, pattern, line width or symbol etc.). Since, as mentioned above, the maps were recorded in geographic latitude/longitude coordinates when display them in the other part of View window we can optionally project them into a variety of predefined projections such as UTM, Gauss etc. 


Each thematic map, apart from the specific thematic layer, consists of a number of other information layers such as topographical, river and road network, administration boundaries etc. Each layer may be extracted from different data files. In our database to ensure the uniformity of the maps and save the storage space, all maps use the same data files of base features, achieved in the directory of topographical map. The directory for each thematic map contains only the information specific for each theme. In this way it not only eliminates the necessity to record the same information in different files but also facilitates the map updating and ensures that all maps may be precisely overlaid on each other whenever we need.


Note that the View windows of ArcView contain only the description information to identify it and its layers while the actual data presented by each layer will be read from the corresponding data files only when the View is opened or updated. This ensures that the map will always reflect the newest information contained in each data file.  


Apart from defining in a View window, each thematic map has been also prepared in form of a complete printed map with all necessary components as title, legend, coordinate grid, scale bar, north arrow etc. in an accompanied Layout window (figure 8.3). These windows have also a dynamic link with the corresponding View windows. Any changes made to the map in a View will also change the map in Layout window. This lets us to print any portion of the map without necessity to make any changes in layout definition. 
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Figure 8.2: View window presenting map of ecosystems in Mekong Delta


Apart from the spatial data used to present map in graphical form, each thematic map may also accompanied by a lot of attribute data describing the properties of different objects on the map. In our database all these information were recorded in form of a feature table in a DBF file accompanying with data shapefiles. We can read them in an ArcView's Table window. These Table windows are also linked with corresponding View window. When we select a line in the table by clicking mouse on it, the corresponding object in View window will be highlighted. Inversely when we select an object in View window, the line recording its properties in Table window will also be highlighted.


Beside the thematic maps, the database of wetland ecosystems in Mekong Delta also contains the Landsat TM and ETM imageries acquired in 1983, 1992 and 2002, which were mosaiced and presented as the photomaps with all necessary administration boundaries and important geographic names in the region. 


Finally, in the database there are also large-scale maps of the natural reserved areas and a lot of photographs taken for typical landscapes in the region. These photographs were linked with the points marking the position where they were taken in the map of ecosystems. We can easily view them by clicking on these points with selected ArcView's hot-link tool (figure 8.3).  
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Figure 8.3: Printing layout of the map in figure 8.2
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Figure 8.4: Photograph of a typical landscape being hot-linked on map of ecosystems 


In conclusion, the database of wetland ecosystems in Mekong Delta contains various data, collected from different sources. However they were reedited, systematically and rationally organized so that it is easy to use and maintain. We do hope that it will play its important role in protecting and developing of such an ecosystem that has been affected much by human living activities as the wetland ecosystem in Mekong Delta.
    

8.2. Web Database 

To user is able understand conveniently information about ecosystems and their services in Cuu Long River Delta in the case of lack of knowledge about informatics technique (such as ArcView or MapInfo), we established the Web database which presents fully the database including attribute data, map and figure data, material pictures and synthetic report (in document file: .doc and .pdf). 
This Web database propositionally uploads to MA’s Web site with address: http://www.millenniumassessment.org, for anyone using.
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Figure 8.5: The Homepage of Vietname’s Assessment Web site 
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ANNEXES 

Annex 1: Some statistical figures of the Cuu Long River Delta 

	Ord
	Item 
	Year 

	
	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	1. 
	Population (person)

  - Urban

  - Rural
	15.531.900

2.436.500


	
	
	
	16.184.200

2.775.400

13.408.800
	16.365.900

2.875.900

13.490.000
	16.519.400

3.007.000
	16.713.700

3.088.500
	16.881.600

3.338.700

	2. 
	Average income per month of labor in state sector (thous. VND)
	332,8
	355,1
	429,9
	473,1
	519,2
	629,4
	722,5
	803,0
	987,3

	3. 
	Output value of Fishery (At constant 1994 prices) (bill. VND)
	7.980,8
	
	
	10.081,2
	10.607,1
	13.139,3
	15.784,8
	17.057,5
	18.808,5

	4. 
	Output value of Forestry (At constant 1994 prices) (bill. VND)
	666,6
	
	
	853,3
	850,0
	882,6
	920,0
	929,5
	942,8

	5. 
	Industrial gross output of local state industry (bill. VND)

  - State industry

  - Non-State industry
	
	
	
	
	16.445,2

7.870,9

7.013,7
	18.667,4

9.102,6

7.747,3
	
	
	

	6. 
	State investment outlays of local government (bill. VND)
	1.776,9
	2.326,2
	3.495,4
	4.718,1
	5.336,3
	
	
	
	

	7. 
	Industrial gross output of foreign invested sector (bill. VND)
	
	
	
	
	1.560,6
	1.817,5
	
	
	

	8. 
	Number of foreign direct investment projects lisenced 1988-2000

  - Number of projects

  - Total registered capital (mill. USD)

Number of lisenced foreign direct investment projects (by year)

  - Number of projects

  - Total registered capital (mill. USD)
	
	
	
	
	12

52,1
	159

877,2

4

5,8
	
	
	

	9. 
	- Planted area of paddy (thous. ha)

- Production of paddy (thous. ton)
	3.190,6

12.831,7
	
	
	
	3.985,2

16.294,7
	3.945,8

16.702,7
	3.792,0

15.997,5
	3.834,8

17.709,6
	3.785,8

17.524,1

	10. 
	- Planted area of other cereals (ha)

- Gross output of other cereals (ton)
	
	
	
	
	39.000,0

49.800,0
	
	
	
	

	11. 
	- Planted area of sugar-cane (thous. ha)

- Production of sugar-cane (thous. ton)
	98,0

5.395,7
	
	
	
	102,6

6.329,1
	81,1

4.958,7
	76,4

4.430,0
	80,3

5.558,9
	73,5

5.102,8

	12. 
	- Planted area of peanut (thous. ha)

- Production of peanut (thous. ton)
	15,0

27,2
	
	
	
	9,9

15,0
	8,9

19,6
	8,1

16,6
	10,2

23,7
	10,5

24,5

	13. 
	Area of forest (ha)

  - Natural (ha)

  - Reforested (ha)
	
	
	
	
	
	270.400,0

63.200,0

207.200,0
	
	
	

	14. 
	Area of mangrove forest (ha)

  - Area of Palaleuca forest (ha)

  - Area of Rhizophora apiculata foest (ha)

  - Area of mixed forest (ha)

  - Area of other species forest (ha)
	
	
	
	
	27.824,0

10.662,0

2.285,0

4.529,0

10.348,0
	
	
	
	

	15. 
	Area of fired forest (thous. ha)
	2,1
	19,6
	0,31
	10,2
	12,3
	98,5
	287.700,0
	10.137,1
	670,0

	16. 
	Area of destroyed forest (ha)
	2.592,0
	6,5
	454,9
	312,7
	15.200,0
	205,8
	110,1
	571,9
	41,2

	17. 
	Gross output of exploited wood (thous. m3)
	520,7
	493,9
	527,9
	489,1
	462,2
	462,3
	458,8
	560,4
	604,4

	18. 
	Gross output of exploited fire wood (thous. stere)
	2.900,0
	2.671,6
	2.679,8
	2.764,3
	2.413,4
	2.392,6
	
	
	

	19. 
	Area of water surface for aquaculture (thous. ha)
	289,4
	316,5
	327,1
	341,8
	332,9
	445,2
	547,1
	570,3
	614,6

	20. 
	Production of fishery (ton)

  - Production of the caught products

  - Production of the farmed products 
	819.222

312.502

266.982
	889.625

338.790

285.926
	883.592

336.212

259.347
	907.160

363.174

255.564
	1.024.004

728.902

295.102
	1.169.060

803.919

365.141
	1.273.707

829.313

444.394
	1.354.498

835.220

519.278
	1.435.852

815.713

620.139

	21. 
	Production of the caught sea fish 

Production of the farmed fish
	312.502

119.475
	338.790

155.871
	336.212

165.591
	363.174

164.072
	424.644

198.714
	465.700

234.755
	476.600

248.468
	493.800

283.861
	489.600

254.827

	22. 
	Production of farmed shrimp 
	47.121
	39.652
	38.133
	39.382
	44.307
	
	
	
	


Source: 
1999 Statistical Yearbook of Vietnam 

2000 Statistical Yearbook of Vietnam 
2002 Statistical Yearbook of Vietnam 
2003 Statistical Yearbook of Vietnam 
Statistical figures of Long An province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	
	
	
	
	449.2
	
	449.2
	449.3
	-

	Population (thous. pers)
	1,250.8
	-
	-
	-
	1,311.1
	1,330.3
	1,348.0
	1,363.6
	1,392.3

	Planted area of paddy (1000 ha)
	325.7
	371.3
	374.5
	400.1
	441.2
	453.1
	440.9
	433.3
	424.1

	Production of  food (thous. tons)
	1,016.2
	-
	-
	-
	1,523.8
	1,574.6
	1,635.1
	1,743.8
	1,793.6

	Area of forest (thous.ha)
	
	
	
	
	35.8
	35,9
	
	56.3
	64,9

	- Natural forest
	
	
	
	
	1.5
	1.5
	
	1.5
	0.8

	- Planted forest
	
	
	
	
	34.3
	34.4
	
	54.8
	64.1

	Gross output of wood (thous. m3)
	221.0
	130.2
	95.0
	97.0
	70.0
	65.0
	68.3
	70.0
	78.7

	Gross output of firewood  (thous.stere)
	220.0
	241.5
	240.0
	260.0
	350.0
	-
	-
	-
	-

	Area of fruit-tree (ha)
	
	1.410
	1.869
	2.583
	2.076
	3.014
	2.333
	
	

	Area for aquaculture (thous. ha)
	1.8
	2.5
	2.5
	3.1
	2.9                                                                                                                                                           
	3.4
	6,6
	7.3
	8.8

	- Production of caught aquaculture (ton)
	14,595
	-
	-
	-
	12,648
	11,612
	12,843
	14,387
	14,297

	- Production of farmed aquaculture (ton)
	4,029
	4,825
	4,791
	8,404
	9,724
	8,954
	11,573
	11,152
	12,065

	Livestock population (thous. indlv.)
	
	
	
	
	
	
	
	
	

	- Number of buffaloes 
	28.9
	28,1
	26,5
	25,5
	25,0
	22,4
	11.6
	10.8
	10.9

	- Number of cattles 
	18.2
	18,2
	17,9
	18,9
	18,4
	22,5
	25.6
	32.1
	37.9

	- Number of pigs 
	155.7
	180.2
	165.6
	178.4
	183.8
	187.1
	212.1
	213.7
	241.1

	Exports turnover (mil. USD)
	63.188
	
	113.025
	149.436
	166.503
	150.048
	160.824
	195.469
	

	- Aquatic products
	1.719
	
	3.396
	1.556
	-
	4.563
	6.344
	5.706
	

	- Agricultural products
	39.781
	
	56.414
	91.005
	85.377
	83.970
	69.101
	69.212
	


Statistical figures of Tien Giang province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	-
	-
	-
	-
	236.7
	-
	236.7
	236.7
	-

	Population (thous. pers)
	1,581.5
	-
	-
	-
	1,608.4
	1,623.0
	1,635.7
	1,649.3
	1,660.2

	Planted area of paddy (1000 ha)
	269.3
	280.2
	288.7
	281.5
	286.4
	282.4
	276.1
	265.0
	260.7

	Production of  food (thous. tons)
	1,194,8
	-
	-
	-
	1,307.7
	1,307.3
	1,293.2
	1,293.6
	1,274.0

	Area of forest (thous.ha)
	-
	
	
	
	4.3
	4.3
	
	8.7
	10.8

	- Natural forest
	-
	
	
	
	0.4
	0.4
	
	0.3
	0.3

	- Planted forest
	-
	
	
	
	3.9
	3.9
	
	8.4
	10.5

	Gross output of wood (thous. m3)
	50.0
	70.7
	60.1
	61.0
	61.0
	61.7
	61.5
	61.7
	66.9

	Gross output of firewood  (thous.stere)
	190.0
	101.7
	88.0
	89.6
	90.1
	-
	-
	-
	-

	Area of fruit-tree (ha)
	-
	34,813.8
	32,993.2
	38,884.4
	46,900.6
	46,900.6
	46,900.6
	
	

	Area for aquaculture (thous. ha)
	9.6
	9.2
	9.1
	9.1
	9.8
	8.4
	8.8
	9.6
	10.8

	- Production of caught aquaculture (ton)
	44,389
	-
	-
	-
	62,339
	69,161
	68,405
	70,139
	70,228

	- Production of farmed aquaculture (ton)
	45,161
	36,692
	27,340
	28,520
	27,813
	28,417
	37,267
	40,493
	45,792

	Livestock population (thous. indlv.)
	
	
	
	
	
	
	
	
	

	- Number of buffaloes 
	4.9
	2.9
	2.0
	1.7
	1.3
	0.9
	0.8
	0.9
	0.8

	- Number of cattles 
	8.5
	8.0
	8.0
	8.2
	11.0
	11.0
	15.7
	16.9
	22.6

	- Number of pigs 
	365.8
	384.3
	383.4
	384.2
	406.3
	429.1
	437.6
	464.6
	486.4

	Exports turnover (mil. USD)
	38.155
	-
	109.390
	121.897
	131.815
	92.539
	68.897
	59.982
	

	- Aquatic products
	7.803
	-
	10.485
	10.491
	11.471
	16.899
	13.164
	10.431
	

	- Agricultural products
	26.685
	-
	87.767
	92.691
	98.727
	51.531
	36.751
	22.683
	


Statistical figures of Dong Thap province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	
	
	
	
	323.8
	
	323.8
	324.6
	-

	Population (thous. pers)
	1,489.3
	-
	-
	-
	1,568.2
	1,578.2
	1,592,6
	1,607.8
	1,626.1

	Planted area of paddy (1000 ha)
	361.0
	390.8
	371.9
	422.6
	442.7
	408.4
	408.3
	426.4
	436.5

	Production of  food (thous. tons)
	1,624.4
	-
	-
	-
	2,088.3
	1,889.0
	1,975.9
	2,196.7
	2,238.6

	Area of forest (thous.ha)
	
	
	
	
	9.1
	9.1
	
	11.3
	10.7

	- Natural forest
	
	
	
	
	0
	0
	
	0
	0

	- Planted forest
	
	
	
	
	9.1
	9.1
	
	11.3
	10.7

	Gross output of wood (thous. m3)
	45.0
	99.9
	174.2
	110.8
	95.1
	94.4
	94.1
	90.1
	9.,7

	Gross output of firewood  (thous.stere)
	426.0
	351.0
	344.0
	328.6
	330.2
	-
	-
	-
	-

	Area of fruit-tree (ha)
	15,372 
	
	-
	-
	-
	16,830
	17,521
	
	

	Area for aquaculture (thous. ha)
	3.2
	1.2
	1.4
	1.7
	1.8
	1.9
	2.2
	2.6
	2.8

	- Production of caught aquaculture (ton)
	16,194
	-
	-
	-
	21,367
	23,871
	24,417
	28,542
	22,427

	- Production of farmed aquaculture (ton)
	24,509
	27,292
	32,268
	31,806
	36,869
	34,723
	35,797
	36,170
	41,802

	Livestock population (thous. indlv.)
	
	
	
	
	
	
	
	
	

	- Number of buffaloes 
	3.9
	3.8
	3.1
	2.6
	2.1
	1.8
	1.7
	1.5
	1.5

	- Number of cattles 
	2.8
	2.5
	2.4
	2.5
	2.6
	3.1
	5.3
	9.5
	12.5

	- Number of pigs 
	151.3
	167.7
	172.6
	176.5
	186.9
	186.5
	214.3
	227,4
	272.2

	Exports turnover (mil. USD)
	48.929
	-
	-
	-
	-
	87.218
	81.850
	89.937
	

	- Aquatic products
	.,884
	-
	-
	-
	-
	13.109
	18.085
	18.542
	

	- Agricultural products
	34,303
	-
	-
	-
	-
	46,481
	35,059
	50,346
	


Statistical figures of Vinh Long province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	
	
	
	
	147.5
	
	147.5
	147.5
	-

	Population (thous. pers)
	990.4
	-
	-
	-
	1,012.3
	1,017.7
	1,023.4
	1,033.4
	1,036.1

	Planted area of paddy (1000 ha)
	206.0
	209.8
	198.1
	228.5
	224.2
	208.6
	216.3
	209.8
	207.0

	Production of  food (thous. tons)
	862.6
	-
	-
	-
	967.3
	942.2
	912.5
	965.3
	935.0

	Area of forest (thous.ha)
	-
	
	-
	-
	-
	-
	-
	-
	-

	- Natural forest
	-
	
	-
	-
	-
	-
	-
	-
	-

	- Planted forest
	-
	
	-
	-
	-
	-
	-
	-
	-

	Gross output of wood (thous. m3)
	20.0
	19.9
	19.0
	18.7
	17.7
	16.6
	16.4
	16.0
	15.6

	Gross output of firewood  (thous.stere)
	276.0
	285.8
	293.7
	299.2
	302.8
	-
	-
	-
	-

	Area of fruit-tree (ha)
	-
	
	-
	26,508
	-
	37,632
	-
	
	

	Area for aquaculture (thous.ha)
	1.2
	1.1
	1.1
	1.2
	1.2
	1.4
	1.3
	1.4
	1.5

	- Production of caught aquaculture (ton)
	9,632
	-
	-
	-
	9,795
	10,138
	10,555
	9,290
	8,888

	- Production of farmed aquaculture (ton)
	6,150
	6,168
	6,150
	6,204
	6,568
	6,980
	8,241
	11,546
	17,363

	Livestock population (thous. indlv.)
	
	
	
	
	
	
	
	
	

	- Number of buffaloes 
	5.7
	5.5
	5.4
	5.1
	0.8
	0.5
	0.3
	0.2
	0.2

	- Number of cattles 
	11.0
	11.2
	11.5
	11.9
	13.2
	14.0
	14.6
	17.5
	24.8

	- Number of pigs 
	187.3
	197.4
	211.8
	217.5
	234.7
	245.7
	256.9
	269.0
	285.2

	Exports turnover (mil. USD)
	61.304
	
	109.274
	112.792
	112.077
	67.521
	56.264
	42.238
	

	- Aquatic products
	3.592
	
	4.078
	4.416
	6.454
	5.366
	2.706
	2.685
	

	- Agricultural products
	53.549
	
	101.514
	101.332
	97.052
	54.117
	46.698
	33.794
	


Statistical figures of Can Tho province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	
	
	
	
	298.6
	
	298.6
	299.7
	-

	Population (thous. pers)
	1,739.7
	-
	-
	-
	1,816.8
	1,836.2
	1,852.1
	1,868.0
	1,881.7

	Planted area of paddy (1000 ha)
	401.8
	405.8
	389.4
	433.7
	466.6
	413.4
	441.1
	456.6
	453.4

	Production of  food (thous. tons)
	1,714.1
	-
	-
	-
	1,982.7
	1,886.4
	1,957.7
	2,222.4
	2,155.0

	Area of forest (thous.ha)
	
	
	
	
	1.9
	1.9
	
	2.1
	2.1

	- Natural forest
	
	
	
	
	0
	0
	
	0
	0

	- Planted forest
	
	
	
	
	1.9
	1.9
	
	2.1
	2.1

	Gross output of wood (thous. m3)
	17.5
	20.4
	19.1
	16.3
	16.5
	18.9
	19.6
	18.5
	20.4

	Gross output of firewood  (thous.stere)
	183.0
	176.3
	178.8
	152.8
	152.2
	-
	-
	-
	-

	Area of fruit-tree (ha)
	
	30,369
	30,821
	30,231
	30,013
	30,666
	30,949
	
	

	Area for aquaculture (thous. ha)
	8.3
	10.5
	11.1
	12.5
	11.9
	12.6
	13.6
	16.5
	17.3

	- Production of caught aquaculture (ton)
	11,077
	-
	-
	-
	11,316
	11,791
	12,837
	11,831
	11,152

	- Production of farmed aquaculture (ton)
	6,405
	7,171
	7,606
	7,160
	11,359
	12,980
	15,122
	25,215
	41,505

	Livestock population (thous. indlv.)
	
	
	
	
	
	
	
	
	

	- Number of buffaloes 
	3.5
	2.7
	2.7
	2.3
	2.0
	2.0
	1.0
	1.0
	1.1

	- Number of cattles 
	0.3
	0.3
	0.4
	0.6
	0.6
	0.7
	1.6
	3.7
	5.2

	- Number of pigs 
	205.6
	213.3
	219.8
	217.0
	242.6
	242.6
	289.2
	288.0
	314.5

	Exports turnover (mil. USD)
	
	
	
	
	
	238.275
	236.813
	296.336
	

	- Aquatic products
	
	
	
	
	
	109.018
	133.914
	180.737
	

	- Agricultural products
	
	
	
	
	
	94.842
	72.721
	71.419
	


Statistical figures of An Giang province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	
	
	
	
	340.6
	
	340.6
	340.6
	-

	Population (thous. pers)
	1,970.1
	
	-
	-
	2,055.4
	2,077.0
	2,099.4
	2,128.8
	2,146.8

	Planted area of paddy (1000 ha)
	391.8
	417.2
	415.0
	429.2
	462.9
	464.4
	459.1
	477.2
	503.9

	Production of  food (thous. tons)
	1,950.3
	-
	-
	-
	2,109.7
	2,188.2
	2,154.9
	2,639.2
	2,730.5

	Area of forest (thous.ha)
	
	
	
	
	9.2
	9.2
	
	15.9
	12.5

	- Natural forest
	
	
	
	
	0.6
	0.6
	
	0.6
	0.6

	- Planted forest
	
	
	
	
	8.6
	8.6
	
	15.3
	11.9

	Gross output of wood (thous. m3)
	30.0
	41.5
	44.0
	41.4
	43.5
	45.9
	43.6
	44.2
	60.4

	Gross output of firewood  (thous.stere)
	419.0
	420.0
	424.0
	421.7
	420.0
	-
	-
	-
	-

	Area of fruit-tree (ha)
	5,867
	
	6,273
	6,344
	6,445
	6,455
	6,478
	
	

	Area for aquaculture (thous. ha)
	1
	1.3
	1
	0.9
	1.2
	1.3
	1.3
	1.8
	1.7

	- Production of caught aquaculture (ton)
	68,047
	-
	-
	-
	72,023
	91,268
	96,570
	79,061
	69,432

	- Production of farmed aquaculture (ton)
	35,060
	48,427
	41,579
	40,731
	60,984
	80,156
	83,643
	110,962
	137,241

	Livestock population (thous. indlv.)
	
	
	
	
	
	
	
	
	

	- Number of buffaloes 
	5.2
	5.1
	4.4
	3.7
	3.3
	3.2
	3.1
	3.7
	3.7

	- Number of cattles 
	35.7
	35.4
	33.9
	34.9
	35.0
	37.3
	39.8
	47.7
	52.8

	- Number of pigs 
	139.3
	155.5
	176.9
	162.6
	165.5
	186.1
	164.9
	179.8
	203.8

	Exports turnover (mil. USD)
	132.196
	
	168.476
	120.058
	139.976
	107.540
	118.777
	147.332
	

	- Aquatic products
	25.064
	
	23.343
	21.397
	20.698
	23.964
	36.151
	69.355
	

	- Agricultural products
	97.028
	
	139.222
	93.434
	116.282
	72.360
	69.983
	62.198
	


Statistical figures of Bac Lieu province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	
	
	
	
	252.1
	
	252.4
	252.6
	-

	Population (thous. pers)
	709.5
	-
	-
	-
	738.2
	744.3
	756.8
	768.3
	775.9

	Planted area of paddy (1000 ha)
	130.0
	139.8
	152.0
	170.7
	205.9
	217.3
	178.1
	169.8
	145.1

	Production of  food (thous. tons)
	494.7
	-
	-
	-
	805.4
	894.3
	727.6
	695.3
	610.2

	Area of forest (thous.ha)
	
	
	
	
	4.1
	4.2
	
	6.0
	6.1

	- Natural forest
	
	
	
	
	2.3
	2.3
	
	0
	0

	- Planted forest
	
	
	
	
	1.8
	1.9
	
	6.0
	6.1

	Gross output of wood (thous. m3)
	-
	4.8
	-
	2.7
	2.8
	4.2
	3.4
	3.2
	3.1

	Gross output of firewood  (thous.stere)
	27.0
	19.3
	18.5
	47.4
	41.6
	-
	-
	-
	-

	Area of fruit-tree (ha)
	
	-
	-
	-
	-
	5,879
	5,879
	
	

	Area for aquaculture (thous. ha)
	41.4
	42.6
	42.2
	40.3
	38.9
	54.0
	83.0
	100.6
	110.8

	- Production of caught aquaculture (ton)
	24,792
	-
	-
	-
	52,368
	56,999
	55,220
	67,958
	65,562

	- Production of farmed aquaculture (ton)
	8,503
	9,814
	10,168
	11,755
	13,681
	22,366
	37,704
	48,953
	63,898

	Livestock population (thous. indlv.)
	
	
	
	
	
	
	
	
	

	- Number of buffaloes 
	11.8
	10.3
	8.2
	7.7
	7.2
	6.3
	3.1
	2.6
	2.1

	- Number of cattles 
	-
	-
	-
	-
	0.1
	0.2
	0.2
	0.3
	0.9

	- Number of pigs 
	223.6
	177.0
	170.1
	168.9
	185.7
	206.0
	187.1
	203.3
	222.3

	Exports turnover (mil. USD)
	
	
	
	
	
	79.688
	73.446
	96.000
	

	- Aquatic products
	
	
	
	
	
	67.968
	63.652
	87.882
	

	- Agricultural products
	
	
	
	
	
	11.720
	9.794
	8.118
	


Statistical figures of Ca Mau province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	
	
	
	
	519.5
	
	519.5
	519.5
	-

	Population (thous. pers)
	1,041.8
	-
	-
	-
	1,123.5
	1,139.3
	1,158.0
	1,176.1
	1,181.2

	Planted area of paddy (1000 ha)
	187.1
	201.1
	220.9
	234.0
	243.8
	248.2
	131.5
	130.5
	110.8

	Production of  food (thous. tons)
	532.1
	-
	-
	-
	844.6
	851.6
	419.3
	422.4
	370.4

	Area of forest (thous.ha)
	
	
	
	
	
	99.3
	
	100.6
	101.7

	- Natural forest
	
	
	
	
	
	9.8
	
	0
	0

	- Planted forest
	
	
	
	
	
	89.5
	
	100.6
	101.7

	Gross output of wood (thous. m3)
	57.5
	43.2
	46.2
	92.5
	85.0
	79.1
	72.5
	75.8
	78.5

	Gross output of firewood  (thous.stere)
	463.0
	332.8
	314.6
	395.7
	318.2
	-
	-
	-
	-

	Area of fruit-tree (ha)
	
	
	9,118
	10,622
	10,586
	8,872
	8,833
	
	

	Area for aquaculture (thous. ha)
	160.1
	155.1
	154.0
	161.6
	141.5
	204.4
	254.2
	271.4
	278.0

	- Production of caught aquaculture (ton)
	71,638
	-
	-
	-
	124,687
	124,697
	127,054
	121,313
	112,745

	- Production of farmed aquaculture (ton)
	46,969
	43,272
	45,995
	42,363
	46,718
	73,139
	87,688
	88,314
	99,252

	Livestock population (thous. indlv.)
	
	
	
	
	
	
	
	
	

	- Number of buffaloes 
	4.7
	4.1
	3.4
	2.9
	2.2
	1.8
	0.7
	0.8
	0.7

	- Number of cattles 
	-
	-
	-
	-
	-
	0.4
	-
	-
	0.1

	- Number of pigs 
	164.7
	241.6
	206.2
	208.9
	240.7
	285.8
	187.8
	201.8
	216.1

	Exports turnover (mil. USD)
	-
	-
	136.658
	132.032
	150.178
	232.051
	251.862
	313.851
	

	- Aquatic products
	-
	-
	129.456
	122.609
	133.128
	221.673
	283.896
	306.403
	

	- Agricultural products
	-
	-
	7.202
	9.423
	17.050
	10.378
	7.966
	7.448
	


Statistical figures of Soc Trang province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	
	
	
	
	322.3
	
	322.3
	322.3
	-

	Population (thous. pers)
	1,150.1
	-
	-
	-
	1,177.9
	1,191.0
	1,213.4
	1,231.2
	1,234.3

	Planted area of paddy (1000 ha)
	275.6
	320.2
	330.7
	343.6
	356.5
	370.4
	348.8
	354.9
	349.6

	Production of  food (thous. tons)
	1,092.9
	-
	-
	-
	1,513.9
	1,624.7
	1,534.1
	1,650.5
	1,615.8

	Area of forest (thous.ha)
	
	
	
	
	8.5
	8.5
	
	14.2
	14.3

	- Natural forest
	
	
	
	
	1.7
	1.7
	
	0.1
	0

	- Planted forest
	
	
	
	
	6.8
	6.8
	
	14.1
	14.3

	Gross output of wood (thous. m3)
	19.4
	17.0
	14.9
	20.2
	23.7
	22.5
	22.3
	22.6
	43.1

	Gross output of firewood  (thous.stere)
	200.0
	209.3
	215.1
	219.0
	220.0
	-
	-
	-
	-

	Area of fruit-tree (ha)
	3.0
	24.1
	28.5
	25.8
	30.5
	41.4
	53.2
	48.3
	56.9

	Area for aquaculture (thous. ha)
	26,146
	-
	-
	-
	36,600
	34,067
	33,200
	32,698
	31,970

	- Production of caught aquaculture (ton)
	6,210
	10,258
	7,366
	8,091
	6,400
	15,422
	18,680
	23,695
	27,150

	- Production of farmed aquaculture (ton)
	
	
	
	
	
	
	
	
	

	Livestock population (thous. indlv.)
	14.0
	11.0
	7.9
	6.0
	4.6
	3.1
	2.0
	1.5
	1.4

	- Number of buffaloes 
	3.4
	3.9
	3.9
	3.8
	3.8
	3.3
	3.5
	5.2
	8.0

	- Number of cattles 
	180.8
	189.3
	200.2
	204.9
	218.2
	224.7
	226.4
	236.3
	256.1

	- Number of pigs 
	61.601
	-
	-
	-
	182.873
	191.140
	218.952
	239.556
	

	Exports turnover (mil. USD)
	32.220
	-
	-
	-
	108.532
	160.284
	201.609
	230.757
	

	- Aquatic products
	25.372
	-
	-
	-
	69.303
	29.813
	14.608
	8.465
	

	- Agricultural products
	
	
	
	
	
	
	
	
	


Statistical figures of Kien Giang province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	
	
	
	
	626.9
	
	626.9
	626.9
	-

	Population (thous. pers)
	1,392.0
	-
	-
	-
	1,504.2
	1,524.0
	1,542.8
	1,565.9
	1,606.6

	Planted area of paddy (1000 ha)
	380.3
	449.6
	439.7
	505.6
	521.3
	541.0
	550.6
	575.9
	563.0

	Production of  food (thous. tons)
	1,462.4
	-
	-
	-
	2,026.2
	2,284.3
	2,188.0
	2,578.4
	2,490.9

	Area of forest (thous.ha)
	
	
	
	
	86.8
	86.8
	
	105.0
	110.9

	Natural forest
	
	
	
	
	44.1
	44.1
	
	47.0
	49.9

	Planted forest
	
	
	
	
	42.7
	42.7
	
	58.0
	61.0

	Gross output of wood (thous. m3)
	41.3
	27.6
	34.9
	8.7
	24.1
	26.9
	29.6
	125.4
	75.1

	Gross output of firewood  (thous.stere)
	162.0
	164.0
	170.4
	158.8
	165.6
	-
	-
	-
	-

	Area of fruit-tree (ha)
	
	
	
	
	
	
	
	
	

	Area for aquaculture (thous. ha)
	12.5
	19.3
	25.1
	27.2
	29.3
	34.6
	42.6
	49.7                                                                                                                  
	62.5

	- Production of caught aquaculture (ton)
	170,000
	-
	-
	-
	218,500
	239,219
	256,200
	271,000
	283,720

	- Production of farmed aquaculture (ton)
	4,901
	7,466
	8,324
	7,212
	6,387
	9,991
	18,979
	14,535
	20,636

	Livestock population (thous. indlv.)
	
	
	
	
	
	
	
	
	

	- Number of buffaloes 
	15.2
	13.7
	12.1
	10.7
	9.2
	8.7
	7.6
	6.8
	6.4

	- Number of cattles 
	9.1
	9.2
	9.1
	9.9
	10.2
	10.5
	8.6
	9.2
	10.2

	- Number of pigs 
	207.2
	200.5
	242.3
	220.2
	263.1
	277.0
	265.2
	296.7
	331.0

	Exports turnover (mil. USD)
	43.751
	11.020
	80.945
	40.416
	76.494
	68.380
	112.000
	
	

	Aquatic products
	
	
	
	
	
	
	
	
	

	Agricultural products
	
	
	
	
	
	
	
	
	


Statistical figures of Tra Vinh province

	Year

Item
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Total area (thous. ha)
	
	
	
	
	222.6
	
	221.5
	221.5
	-

	Population (thous. pers)
	934.9
	-
	-
	-
	969.1
	978.3
	989.0
	1,002.3
	1,002.6

	Planted area of paddy (1000 ha)
	169.3
	159.2
	200.9
	210.0
	232.6
	237.0
	240.4
	235.8
	236.2

	Production of  food (thous. tons)
	648.8
	-
	-
	-
	844.3
	952.4
	911.9
	1,018.5
	1,064.7

	Area of forest (thous.ha)
	
	
	
	
	8.0
	8.0
	
	8.1
	8.2

	- Natural forest
	
	
	
	
	1.8
	1.8
	
	0.9
	0.9

	- Planted forest
	
	
	
	
	6.2
	6.2
	
	7.2
	7.3

	Gross output of wood (thous. m3)
	13.0
	13.1
	14.5
	13.9
	16.5
	21.1
	21.3
	26.7
	60.8

	Gross output of firewood  (thous.stere)
	138.0
	162.7
	178.0
	165.2
	524.7
	-
	-
	-
	-

	Area of fruit-tree (ha)
	
	
	
	
	
	
	
	
	

	Area for aquaculture (thous. ha)
	22.6
	25.0
	30.0
	35.0
	36.0
	52.6
	54.8
	25.2
	26.4

	- Production of caught aquaculture (ton)
	43,535
	-
	-
	-
	46,864
	65,072
	65,468
	65,357
	65,325

	- Production of farmed aquaculture (ton)
	12,585
	20,460
	25,500
	25,700
	26,090
	21,673
	28,532
	37,624
	42,027

	Livestock population (thous. indlv.)
	
	
	
	
	
	
	
	
	

	- Number of buffaloes 
	15.3
	14.5
	13.2
	12.5
	9.6
	7.6
	4.2
	4.0
	3.7

	- Number of cattles 
	31.6
	32.4
	36.5
	36.5
	45.8
	50.5
	53.1
	71.6
	80.8

	- Number of pigs 
	163.4
	192.8
	195.5
	202.3
	208.1
	225.2
	232.0
	282.5
	307.8

	Exports turnover (mil. USD)
	17.935
	43.728
	36.935
	33.416
	39.541
	24.670
	25.771
	
	

	- Aquatic products
	
	
	
	
	
	
	
	
	

	- Agricultural products
	
	
	
	
	
	
	
	
	


Annex 2: List of flora in Cuu Long River Delta 
Note: 
1 = Lung Ngoc Hoang; 

2 = Dat Mui, Bai Boi; 
3 = Vo Doi; 

4 = Tra Su; 

5 = Tinh Doi; 

6 = Kien Luong; 


7 = Ha Tien; 


8 = U Minh Thuong; 
9 = Lang Sen; 

10 = Tram Chim; 
11 = someplace in CLRD 

Redbook (IUCN):  EN - Endangered 

VU - Vulnerable 
NT - Near Threatened 

CR - Critically Endangered
	Ord
	Family, genus and species 
	Vietnamese name 
	Areas 
	Note 

	1. 
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	

	1
	Acanthaceae
	¤ r«
	
	
	
	
	
	
	
	
	
	
	
	

	2. 
	Acanthus ebracteatus
	¤ r« biÓn
	
	+
	
	
	
	
	+
	
	
	
	
	

	3. 
	A. ilicifolius 
	¤ r« gai
	
	
	
	
	
	
	
	
	
	
	+
	

	4. 
	Hemigrphis hirsuta
	
	
	
	
	
	
	
	
	
	
	
	
	

	5. 
	Hygrophyla incana
	§×nh lÞch l«ng x¸m
	
	
	
	
	
	
	
	
	+
	+
	
	

	6. 
	H. salicifolia 
	§×nh lÞch, Tr¸i næ, Thèt nèt
	
	
	+
	
	
	
	+
	+
	
	
	
	

	7. 
	Nelsonia campestris
	VËn nh©n gi¶, Niªu s¬n ®ång
	
	
	
	
	
	
	
	
	
	+
	
	

	8. 
	Ruellia macrosiphon
	Qu¶ næ èng to
	
	
	
	
	
	
	+
	
	
	
	
	

	9. 
	R. tuberosa
	Næ sµ
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Adiantaceae
	Tãc vÖ n÷ (§u«i chån)
	
	
	
	
	
	
	
	
	
	
	
	

	10. 
	Acrostichum aureum
	R¸ng biÓn
	
	+
	+
	
	
	
	+
	+
	
	
	
	

	11. 
	Stenochlaena palustris 
	Cho¹i
	+
	
	+
	
	
	
	
	+
	+
	+
	
	

	12. 
	Pytirogramma calomelanos
	R¸ng chß xanh
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Agavaceae
	Thïa
	
	
	
	
	
	
	
	
	
	
	
	

	13. 
	Aloe barbadensis
	Nha ®am
	
	
	
	
	
	
	
	
	
	
	
	

	14. 
	Polianthes tuberosa
	HuÖ
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	15. 
	Sansevieria canaliculata
	Ngµ voi
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Asteliaceae
	HuyÕt dô
	
	
	
	
	
	
	
	
	
	
	
	

	16. 
	Cordyline fruticosa (L.) Goepp. var. angusta Hort
	HuyÕt dô
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Aizoaceae
	Rau ®¾ng ®Êt
	
	
	
	
	
	
	
	
	
	
	
	

	17. 
	Glinus hernarioides 
	Rau ®¾ng
	
	
	
	
	+
	
	
	
	
	+
	
	

	18. 
	G. lotoides 
	Rau ®¾ng l«ng
	
	
	
	+
	+
	
	
	
	
	+
	
	

	19. 
	G. oppositifolius
	Rau ®¾ng ®Êt
	
	
	
	
	
	
	
	
	
	
	
	

	20. 
	Sesuvium portulacastrum
	H¶o ch©u, Sam biÓn
	
	+
	
	
	
	
	+
	
	
	
	
	

	6
	Alismataceae
	Tõ c«
	
	
	
	
	
	
	
	
	
	
	
	

	21. 
	Sagittaria sagittaefolia
	Tõ c«
	
	
	
	
	
	
	
	
	+
	
	
	

	7
	Amaranthaceae
	Rau dÒn
	
	
	
	
	
	
	
	
	
	
	
	

	22. 
	 Achyranthes 
	Cá x­íc
	
	
	
	
	
	
	
	
	
	
	+
	

	23. 
	Alternanthera paronychioides 
	DÖu c¶nh
	
	+
	
	
	
	
	+
	+
	
	
	
	

	24. 
	A. sessilis
	Rau dÖu
	
	
	
	
	
	
	
	+
	
	+
	
	

	25. 
	Amaranthus spinosus
	Rau dÒn gai
	+
	+
	+
	+
	+
	+
	
	+
	+
	+
	
	

	26. 
	Centrostachys aquatica 
	Cá x­íc n­íc
	+
	
	
	
	
	
	
	
	
	+
	
	

	27. 
	Celosia argentea
	Mång gµ
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	8
	Amarylliadaceae
	Thuû tiªn (N¸ng)
	
	
	
	
	
	
	
	
	
	
	
	

	28. 
	Crinum asiaticum 
	N¸ng
	
	
	
	
	
	
	
	
	
	
	+
	

	29. 
	C. ensifolium
	Nµng
	
	
	
	
	
	
	
	
	
	
	
	

	30. 
	Allium ascalonicum
	Hµnh ta
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	31. 
	A. chinense
	KiÖu
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	9
	Anacardiaceae
	§µo lén hét (Xoµi)
	
	
	
	
	
	
	
	
	
	
	
	

	32. 
	Buchannaria arborescens 
	M­ng ri
	
	
	
	
	
	
	
	
	+
	
	
	

	33. 
	Anacardium occidentale
	§µo lén hét, ®iÒu
	
	
	
	
	
	
	
	
	
	
	
	

	34. 
	Mangifera indica
	Xoµi 
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	35. 
	Spondias cythera
	Cãc
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	10
	Annonaceae
	Na
	
	
	
	
	
	
	
	
	
	
	
	

	36. 
	Annona glabra
	Nª
	+
	
	+
	
	+
	
	+
	+
	+
	+
	
	C©y trång

	37. 
	Annona muricata
	M·ng cÇu xiªm
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	38. 
	A. reticulata

	B×nh b¸t
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	39. 
	A. squamosa
	Na, M·ng cÇu ta
	
	
	
	
	
	
	
	
	
	
	
	

	11
	Apiaceae
	Hoa t¸n
	
	
	
	
	
	
	
	
	
	
	
	

	40. 
	Centella asiatica
	Rau m¸
	+
	+
	+
	+
	+
	+
	
	+
	+
	+
	
	

	41. 
	Oenanthe javanica
	Rau cÇn n­íc
	
	
	
	
	
	
	
	
	
	
	
	

	42. 
	Eryngium foetidum
	Mïi tµu
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	43. 
	Petroselinum crispum
	Ngß
	
	
	
	
	
	
	
	
	
	
	
	

	12
	Apocynaceae
	Tróc ®µo
	
	
	
	
	
	
	
	
	
	
	
	

	44. 
	Adenium obesum
	Sø Th¸i lan
	
	
	
	
	
	
	
	
	
	
	
	

	45. 
	Alstonia spathulata
	Míp
	
	
	+
	
	
	
	
	+
	
	
	
	

	46. 
	Allamanda cathartica
	Huúnh anh
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	47. 
	Catharanthus roceus
	Dõa c¹n
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	48. 
	Cerbera manghas
	MËt s¸t,M­íp x¸c h­êng
	
	
	
	
	
	
	
	
	
	
	+
	

	49. 
	C. odollam
	M­íp x¸c vµng
	
	
	
	
	
	
	+
	+
	
	
	+
	

	50. 
	Hoya sp.
	CÈm tó
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	51. 
	Kopsia fruticosa
	Trang t©y, Cèp bôi
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	52. 
	Nerium oleander
	Tróc ®µo
	
	
	
	
	
	
	
	
	
	
	
	 C©y trång

	53. 
	Plumeria rubra
	Sø cïi
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	54. 
	Thevetia peruviana
	Th«ng thiªn
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	55. 
	Wrightia religiosa
	Mai chiÕu thuû, Mai tr¾ng
	
	
	
	
	
	
	
	
	
	
	
	

	13
	Aquifoliaceae
	Nhùa ruåi (Bïi)
	
	
	
	
	
	
	
	
	
	
	
	

	56. 
	Ilex cymosa
	Nhùa ruåi
	
	
	+
	
	
	
	
	+
	+
	
	
	

	14
	Araceae
	R¸y
	
	
	
	
	
	
	
	
	
	
	
	

	57. 
	Acorus verus
	Th¹ch x­¬ng bå
	
	
	
	
	
	
	
	
	
	
	
	

	58. 
	Colocasia esculenta
	Khoai n­íc
	+
	
	+
	
	
	
	+
	+
	
	
	
	

	59. 
	Cryptocoryne ciliata
	MÝa d»m
	
	
	
	
	
	
	
	
	
	
	+
	

	60. 
	Dieffenbachia seguinae
	M«n kiÓng
	
	
	
	
	
	
	
	
	
	
	
	

	61. 
	Lasia spinosa
	Chãc gai
	
	
	
	
	
	
	
	
	+
	
	
	

	62. 
	Aglaodorum griffithii (Aglaonema griffithii)
	M¸o dÇm
	
	
	
	
	
	
	
	
	
	
	
	

	63. 
	Pistia stratiotes
	BÌo c¸i
	+
	
	+
	+
	+
	
	+
	+
	+
	+
	
	

	64. 
	Xanthosoma nigrum
	Khoai m«n s¸p
	
	
	
	
	
	
	
	
	
	
	
	

	15
	Araliaceae
	Nh©n s©m
	
	
	
	
	
	
	
	
	
	
	
	

	65. 
	Schfflera sp
	Ch©n chim
	
	
	
	
	
	
	+
	+
	
	
	
	C©y trång

	66. 
	Polyscias balfouriana
	§inh l¨ng
	
	
	
	
	
	
	
	
	
	
	
	

	16
	Arecaceae
	Cau dõa
	
	
	
	
	
	
	
	
	
	
	
	

	67. 
	Areca catechu
	Cau
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	68. 
	Nypa fruticans
	Dõa n­íc
	
	+
	
	
	
	
	+
	+
	
	
	
	

	69. 
	Oncosperma tigillaria
	Dõa l¸
	
	
	
	
	
	
	
	
	
	
	+
	

	70. 
	Phoenix paludosa
	Chµ lµ rõng
	
	+
	
	
	
	
	+
	+
	
	
	
	

	71. 
	Boassus flabellifer
	Thèt nèt
	
	
	
	
	
	
	
	
	
	
	
	

	72. 
	Caryota mitis
	§ñng ®Ønh
	
	
	
	
	
	
	
	
	
	
	
	

	73. 
	Cyrtostachys lakka
	Cau kiÓng ®á
	
	
	
	
	
	
	
	
	
	
	
	

	74. 
	Chrysalidocarpus lutescens
	Cau kiÒng vµng
	
	
	
	
	
	
	
	
	
	
	
	

	75. 
	Licuala spinosa
	MËt cËt
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	76. 
	L. grandis
	MËt cËt kiÓng
	
	
	
	
	
	
	
	
	
	
	
	

	77. 
	Cocos nucifera
	Dõa
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	17
	Asclepiadaceae
	Thiªn lý
	
	
	
	
	
	
	
	
	
	
	
	

	78. 
	Finlaysonia obovata
	L©y s¬n
	
	+
	
	
	
	
	
	
	
	
	
	

	79. 
	Dischidia major
	D©y má qu¶
	
	
	
	
	
	
	
	
	
	
	
	

	80. 
	D. numularia
	Méc tiÒn
	
	
	
	
	
	
	
	
	
	
	
	

	81. 
	Gymnanthera nitida 
	Lo· hïng, rau kÒn
	
	
	
	
	
	
	+
	+
	
	
	
	

	82. 
	Sarcolobus globosus
	D©y c¸m
	
	
	
	
	
	
	+
	+
	
	
	
	

	83. 
	Strepocaulon juventas
	Hµ thñ nam
	
	
	
	
	
	
	
	
	
	+
	
	

	84. 
	Telosma cordata
	Thiªn lý
	
	
	
	
	
	
	
	
	
	
	
	

	85. 
	Oxystelma esculentum
	D©y cñ mai
	
	
	
	
	
	
	
	
	
	
	
	

	86. 
	Zygostelma benthami
	D©y m¾t tr©u
	
	
	
	
	
	
	
	
	
	
	
	CR

	18
	Aspleniaceae
	Tæ ®iÓu
	
	
	
	
	
	
	
	
	
	
	
	

	87. 
	Asplenium longisimum
	Dín l«ng
	
	
	
	
	
	
	+
	+
	
	
	
	

	88. 
	Asplenium confusum
	L¸ U minh
	
	
	
	
	
	
	
	
	
	
	
	

	19
	Asteraceae
	Cóc
	
	
	
	
	
	
	
	
	
	
	
	

	89. 
	Adenostemma macrophyllum
	Cá mÞch l¸ to
	
	
	+
	+
	+
	
	
	
	+
	+
	
	

	90. 
	Ageratum conyzoides
	Cá cøt lîn
	
	
	+
	
	
	
	+
	+
	
	
	
	

	91. 
	Artemisia vulgaris
	Thuèc cøu
	
	
	
	
	
	
	
	
	
	
	
	

	92. 
	Blumea lacera
	C¶o trêi
	
	
	
	
	
	
	+
	+
	
	
	
	

	93. 
	Centipeda minita
	Cãc mÈn
	
	
	
	+
	+
	
	
	
	
	
	
	

	94. 
	Chrysanthemum indicum
	Cóc vµng
	
	
	
	
	
	
	
	
	
	
	
	

	95. 
	Eclipta prostrata
	Cá nhä nåi
	
	
	+
	
	
	
	+
	+
	
	+
	
	

	96. 
	Enydra fluctuans
	Rau ngæ
	
	
	
	
	
	
	+
	+
	
	+
	
	

	97. 
	Eupatorium odoratum
	Cá lµo
	+
	+
	
	
	
	
	+
	+
	
	
	
	

	98. 
	Grangea maderaspatana
	Rau cãc
	
	
	
	
	
	
	+
	+
	
	+
	
	

	99. 
	Gynura procumbeus
	Kim thÊt
	
	
	
	
	
	
	
	
	
	
	
	

	100. 
	Lactuca sativa
	C¶o xµ l¸ch
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	101. 
	Pluchea indica
	Cóc tÇn
	
	+
	
	
	
	
	+
	+
	
	
	
	

	102. 
	Sphaeranthus africanus
	Cóc ch©n vÞt
	
	
	
	
	
	
	
	
	
	+
	
	

	103. 
	S. indicus
	Ch­n vÞt an
	+
	
	
	
	
	
	+
	+
	
	+
	
	

	104. 
	Sphaeromorpha australis
	Lóc bß
	
	
	
	
	
	
	
	
	
	+
	
	

	105. 
	Spilanthes iabadacensis
	Kim hoa, nóc ¸o
	
	
	
	
	
	
	
	+
	
	+
	
	

	106. 
	Spilanthes acmella
	Nóc ¸o
	
	
	
	
	
	
	
	
	
	
	
	

	107. 
	Tagetes erecta
	V¹n thä
	
	
	
	
	
	
	
	
	
	
	
	

	108. 
	T. patula
	V¹n thä nhá
	
	
	
	
	
	
	
	
	
	
	
	

	109. 
	Thespis divaricata
	Vi kim
	
	
	+
	
	
	
	
	
	
	
	
	

	110. 
	Vernonia cinerea
	B¹ch ®Çu «ng
	
	
	
	
	
	
	+
	+
	
	
	
	

	111. 
	V. elliptica
	B¹ch ®Çu bÇu dôc
	
	
	
	
	
	
	+
	+
	
	
	
	

	112. 
	Wedelia biflora
	H¶o cóc, Rau mïi
	
	+
	
	
	
	
	+
	
	
	
	
	

	113. 
	Zinnia elegan
	Cóc ®á
	
	
	
	
	
	
	
	
	
	
	
	

	20
	Azollaceae
	BÌo hoa d©u
	
	
	
	
	
	
	
	
	
	
	
	

	114. 
	Azolla pinnata
	BÌo hoa d©u
	+
	
	
	
	
	
	+
	+
	
	+
	
	

	21
	Balsaminaceae
	Bãng n­íc
	
	
	
	
	
	
	
	
	
	
	
	

	115. 
	Hydrocera trifolia
	Thuû trang
	
	
	
	
	
	
	+
	+
	
	+
	
	

	116. 
	Impatiens balsamina
	Hoa mãng tay
	
	
	
	
	
	
	
	
	
	
	
	

	22
	Basellaceae
	Mång t¬i
	
	
	
	
	
	
	
	
	
	
	
	

	117. 
	Basella rubra
	Mång t¬i
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	23
	Bignoniaceae
	Nóc n¸c
	
	
	
	
	
	
	
	
	
	
	
	

	118. 
	Dolichandrone spathacea
	Quao n­íc
	
	
	
	
	
	
	+
	+
	
	
	
	

	119. 
	Crescentia cujete
	§µo tiªn
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	24
	Blechnaceae
	Guét l¸ dõa
	
	
	
	
	
	
	
	
	
	
	
	

	120. 
	Blechnum indicum
	Dín
	
	
	
	
	
	
	
	
	
	
	
	

	25
	Bombacaceae
	G¹o
	
	
	
	
	
	
	
	
	
	
	
	

	121. 
	Ceiba pentandra
	Gßn
	
	
	
	
	
	
	
	
	
	
	
	

	26
	Boraginaceae
	Vßi voi
	
	
	
	
	
	
	
	
	
	
	
	

	122. 
	Carmone microphylla
	Cïm rôm
	
	
	
	
	
	
	
	
	
	
	
	

	123. 
	Coldenia procumbens
	C¸p ®iÒn
	
	
	+
	
	
	
	
	+
	
	+
	
	

	124. 
	Heliotropium indicum
	Vßi voi
	
	
	
	
	
	
	+
	
	
	+
	
	

	27
	Brassicaceae
	C¶i
	
	
	
	
	
	
	
	
	
	
	
	

	125. 
	Brassica juncea
	C¶i bÑ xanh
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	126. 
	B. oleracea
	C¶i b¾p
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	127. 
	B. chinensis
	C¶i bÑ tr¾ng
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	128. 
	B. integrifolia
	C¶i ngät
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	129. 
	Raphanus sativus
	Ra ®o
	
	
	
	
	
	
	
	
	
	
	
	

	130. 
	R. sativus var longipinatus
	Cñ c¶i tr¾ng
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	28
	Bromeliaceae
	Døa (Khãm)
	
	
	
	
	
	
	
	
	
	
	
	

	131. 
	Ananas comosus
	Th¬m, khãm
	
	
	
	
	
	
	
	
	
	
	
	

	29
	Butomaceae
	§¬n tö diÖp
	
	
	
	
	
	
	
	
	
	
	
	

	132. 
	Limnochais flava
	KÌo nÌo, Nª th¶o, Tai t­îng
	+
	
	
	
	
	
	
	
	+
	+
	
	

	30
	Cactaceae
	X­¬ng rång
	
	
	
	
	
	
	
	
	
	
	
	

	133. 
	Hylocereus undatus
	Thanh long
	
	
	
	
	
	
	
	
	
	
	
	

	134. 
	Opuntia cochenellifera
	X­¬ng rång
	
	
	
	
	
	
	
	
	
	
	
	

	135. 
	Cereus peruvianus
	X­¬ng rång
	
	
	
	
	
	
	
	
	
	
	
	

	31
	Cannaceae
	Dong riÒng (Chuèi hoa)
	
	
	
	
	
	
	
	
	
	
	
	

	136. 
	Canna edulis
	Khoai chuèi
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	137. 
	Canna glauca
	
	
	
	
	
	
	
	
	
	
	+
	
	

	32
	Caricaceae
	§u ®ñ
	
	
	
	
	
	
	
	
	
	
	
	

	138. 
	Carica papaya
	§u ®ñ
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	33
	Capparaceae
	Mµn mµn
	
	
	
	
	
	
	
	
	
	
	
	

	139. 
	Cleome rutidosperma
	Mµn mµn
	
	
	
	
	
	
	
	
	
	
	
	

	34
	Casuarinaceae
	Phi lao
	
	
	
	
	
	
	
	
	
	
	
	

	140. 
	Casuarina equisetifolia
	Phi lao
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	35
	Ceratophyllaceae
	Rong ®u«i chã
	
	
	
	
	
	
	
	
	
	
	
	

	141. 
	Ceratophyllum demersum
	Kim ng­, §u«i chån
	
	
	
	+
	
	
	+
	+
	
	+
	
	

	36
	Chenopodiaceae
	Rau muèi
	
	
	
	
	
	
	
	
	
	
	
	

	142. 
	Suaeda maritime
	Sam biÓn
	
	
	
	
	
	
	
	
	
	
	+
	

	37
	Clusiaceaae
	M¨ng côt
	
	
	
	
	
	
	
	
	
	
	
	

	143. 
	Calophylum inophyllum
	Mï u
	
	
	
	
	
	
	+
	
	+
	
	
	

	144. 
	Garcinia schomburgkiana
	Bøa ®ång
	
	
	
	
	
	
	
	
	+
	
	
	

	38
	Combretaceae
	Bµng
	
	
	
	
	
	
	
	
	
	
	
	

	145. 
	Combretum acuminatum
	Ch­n bÇu nhän
	
	
	
	
	
	
	+
	+
	+
	+
	
	

	146. 
	C. quadrangulare
	Tr©m bÇu
	
	
	
	
	
	
	+
	
	
	
	
	

	147. 
	C. tetralophum
	Tr©m bµu 4 c¹nh
	
	
	
	
	
	
	
	
	
	
	+
	

	148. 
	Lumnitzera littorea
	Cãc ®á
	
	
	
	
	
	
	
	
	
	
	+
	VU

	149. 
	L. racemosa
	Cãc tr¾ng
	
	
	
	
	
	
	+
	
	
	
	
	

	150. 
	Terminalia catappa
	Bµng
	
	
	
	
	
	
	
	
	
	
	+
	C©y trång

	39
	Commelinaceae
	Thµi lµi
	
	
	
	
	
	
	
	
	
	
	
	

	151. 
	Commelina communis
	Thµi lµi
	
	
	
	
	
	
	+
	
	
	
	
	

	152. 
	C. diffusa
	Thµi lµi tr¾ng
	
	
	
	
	
	
	+
	+
	
	
	
	

	153. 
	C. longifolia
	Trai l¸ dµi
	
	
	+
	
	
	
	
	
	+
	+
	
	

	154. 
	C. paldusa
	Trai n­íc
	+
	
	
	+
	+
	
	
	+
	+
	+
	
	

	155. 
	Floscopa scandens
	TiÕt tiÕt
	
	
	
	
	
	
	+
	
	
	
	
	

	156. 
	Murdannia giganteum
	
	
	
	
	
	
	
	+
	
	
	
	
	

	157. 
	M. vaginatum
	
	
	
	
	
	
	
	+
	
	
	
	
	

	40
	Convolvulaceae
	B×m b×m (Khoai lang)
	
	
	
	
	
	
	
	
	
	
	
	

	158. 
	Aniseia martinicensis 
	B×m n­íc
	+
	
	+
	+
	+
	
	+
	+
	+
	+
	
	

	159. 
	Argyreia capitata
	B¹c thau hoa ®Çu
	
	
	
	
	
	
	+
	
	
	
	
	

	160. 
	A. mekongensis
	
	
	
	
	
	
	
	+
	+
	
	
	
	

	161. 
	Ipomoea aquatica
	Rau muèng
	+
	
	+
	+
	+
	
	+
	+
	+
	+
	
	C©y trång

	162. 
	Ipomoea batatas
	Lang
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	163. 
	I. carnea
	B×m mµu thÞt
	
	
	
	
	
	
	+
	
	
	
	
	

	164. 
	I. eriocarpa
	B×m l«ng
	
	
	
	
	
	
	
	
	+
	
	
	

	165. 
	I. longanensis
	B×m long an
	
	
	
	
	
	
	
	
	+
	
	
	

	166. 
	I. pes-caprae
	Rau muèng biÓn
	
	
	
	
	
	
	+
	+
	
	
	
	

	167. 
	Merremia hederaceae
	B×m b×m vµng
	+
	
	
	
	
	
	
	
	
	+
	
	

	168. 
	M. tuberosa
	B×m cñ
	
	
	
	
	
	
	
	
	
	
	
	

	41
	Crassulaceae
	Thuèc báng
	
	
	
	
	
	
	
	
	
	
	
	

	169. 
	Kalanchoe pinnata
	Sèng ®êi
	
	
	
	
	
	
	
	
	
	
	
	

	42
	Cucurbitaceae
	BÇu bÝ
	
	
	
	
	
	
	
	
	
	
	
	

	170. 
	Gymnopetalum cochinchinensis
	Cøt qu¹
	
	
	
	
	
	
	
	
	+
	
	
	

	171. 
	Benincasia hispida
	BÝ ®ao
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	172. 
	Citrullus lanatus
	D­a hÊu
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	173. 
	Cucumis sativus
	D­a leo
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	174. 
	Cucurbita moschatta
	BÝ rî
	
	
	
	
	
	
	
	
	
	
	
	

	175. 
	C. maxima
	BÝ ®á
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	176. 
	Lagenaria sicearia
	BÇu
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	177. 
	Luffa cylindrica
	M­íp h­¬ng
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	178. 
	L. acutangula
	M­íp khÝa
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	179. 
	Momordica indica
	GÊc
	
	
	
	
	
	
	
	
	
	
	
	

	180. 
	Momordica charantia
	M­íp ®¾ng, Khæ qua
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	181. 
	Zehneria indica
	D­a hoang d¹i
	
	
	+
	
	
	
	+
	+
	
	
	
	

	182. 
	Trichosanthes tricuspidata
	B×m cñ
	
	
	
	
	
	
	
	
	
	
	
	

	43
	Cupressaceae
	Hoµng ®µn
	
	
	
	
	
	
	
	
	
	
	
	

	183. 
	Biota orientalis
	Tr¾c b¸ch diÖp
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	44
	Cuscutaceae
	T¬ hång
	
	
	
	
	
	
	
	
	
	
	
	

	184. 
	Cuscuta australis
	T¬ hång nam
	
	
	+
	
	+
	
	
	
	
	
	
	

	45
	Cycadaceae
	TuÕ
	
	
	
	
	
	
	
	
	
	
	
	

	185. 
	Cycas sp
	Thiªn tuÕ
	
	
	
	
	
	
	
	
	
	
	
	

	46
	Cyperaceae
	Cãi
	
	
	
	
	
	
	
	
	
	
	
	

	186. 
	Cyperus alopecuroides
	U du c¸t
	
	
	
	
	
	
	+
	
	
	
	
	

	187. 
	C. arenarius
	U du c¸t
	
	
	
	
	
	
	+
	
	
	
	
	

	188. 
	C. babakans
	L¸c dµy
	
	
	+
	
	
	
	
	+
	
	
	
	

	189. 
	C. bulbosus
	Có cñ
	
	
	
	
	
	
	+
	
	
	
	
	

	190. 
	C. compactus
	L¸c ba ®µo
	+
	
	
	
	
	
	
	+
	
	
	
	

	191. 
	C. difformis
	Cá ch¹o
	
	
	
	
	
	
	+
	
	
	
	
	

	192. 
	C. digitatus
	U du tÝa
	
	
	+
	+
	
	
	+
	+
	+
	+
	
	

	193. 
	C. distans
	U du thøa
	
	
	
	
	
	
	+
	
	
	
	
	

	194. 
	C. elatus
	U du
	
	
	
	
	
	
	+
	+
	
	
	
	

	195. 
	C. grandis
	U du to
	+
	
	
	
	
	
	+
	
	
	
	
	

	196. 
	C. halpan
	Có c¬m, Udu c¬m
	
	
	
	
	
	
	+
	+
	
	+
	
	

	197. 
	C. imbricatus
	Udu kÕt lîp
	+
	
	
	
	
	
	+
	
	
	
	
	

	198. 
	C. iria
	Có rËn
	
	
	
	+
	
	
	
	
	
	
	
	

	199. 
	C. involucratus
	Thuû tróc
	
	
	
	
	
	
	
	
	
	
	
	

	200. 
	C. javanicus
	L¸c java
	
	
	+
	
	
	
	
	
	
	+
	
	

	201. 
	C. malaccensis
	L¸c n­íc, cãi
	
	
	+
	
	
	
	+
	+
	
	
	
	

	202. 
	C. odoratus
	
	
	
	
	
	
	
	+
	
	
	
	
	

	203. 
	C. pilosus
	L¸c l«ng
	
	
	
	
	
	
	+
	
	
	
	
	

	204. 
	C. platystylis
	L¸c vßi dÑp
	
	
	+
	
	
	
	
	
	
	
	
	

	205. 
	C. polystachyos
	Có ma                                                                                          
	
	
	
	
	
	+
	+
	+
	
	+
	
	

	206. 
	C. procerus
	L¸c quÝ
	
	
	
	
	
	
	
	
	
	+
	
	

	207. 
	C. ramosii
	Udu Ramos
	
	
	
	
	
	
	+
	
	
	
	
	

	208. 
	C. rotundus
	Cá có, H­¬ng phô
	
	
	
	+
	
	
	
	
	
	
	
	

	209. 
	C. rubroviridis
	L¸c ®á xanh
	
	
	
	
	
	
	
	
	
	
	
	

	210. 
	C. stoloniferus
	Có biÓn, Có chåi
	
	
	
	
	
	
	
	
	
	
	+
	

	211. 
	C. tegetiformis
	L¸c chiÕu, L¸c gon
	
	
	
	
	
	
	+
	
	
	
	
	

	212. 
	Eleocharis atropurpurea
	N¨ng ®á-®en
	
	
	+
	
	
	
	
	
	
	+
	
	

	213. 
	E. dulcis
	N¨ng cñ
	+
	
	
	+
	+
	+
	+
	+
	+
	+
	
	

	214. 
	E.  ochrostachys
	N¨ng nhÜ
	
	
	
	
	+
	+
	+
	
	
	+
	
	

	215. 
	E. retroflexa
	N¨n chåi
	
	
	
	
	
	
	
	
	
	+
	
	

	216. 
	E. spiralis
	N¨n xo¾n
	
	
	
	
	
	
	+
	+
	
	
	
	                                                                                                      

	217. 
	Fimbristylis acuminata
	Mao th­ mòi
	
	
	
	
	
	
	+
	+
	
	
	
	

	218. 
	F. bisumbellata
	Mao th­ hai t¸n
	
	
	
	
	
	
	+
	
	
	
	
	

	219. 
	F. dichotoma
	Mao th­ l­ìng ph©n
	
	
	
	
	
	
	+
	
	
	
	
	

	220. 
	F. eragrostis
	Mao th­ tÜnh th¶o
	
	
	
	
	
	
	+
	
	
	
	
	

	221. 
	F. ferruginea
	Mao th­ rÐt
	
	
	
	
	
	
	
	
	
	
	+
	

	222. 
	F. griffithii
	Mao th­ griffith
	
	
	
	
	
	
	+
	
	
	
	
	

	223. 
	F. littoralis
	
	
	
	
	
	
	
	
	
	+
	
	
	

	224. 
	F. miliacea
	Cá tß te
	
	+
	
	
	
	+
	+
	
	
	
	
	

	225. 
	F. nutans
	Mao th­ nghiªn                                 
	
	
	
	
	
	
	+
	
	
	
	
	

	226. 
	F. pauciflora
	Cá l«ng bß
	
	                 
	
	
	
	
	+
	
	
	
	
	

	227. 
	F. polytrichoides
	Mao th­ nhiÒu r©u
	
	
	
	
	
	 
	
	
	
	
	
	

	228. 
	F. sieberiana
	Mao th­ Sieber
	
	
	+
	
	+
	
	
	
	
	
	
	

	229. 
	Fuirena umbellata
	Cá ®¼ng t¸n
	
	
	
	
	
	
	+
	+
	
	+
	
	

	230. 
	Lepironia articulata
	Bµng
	
	
	
	
	
	+
	+
	+
	
	+
	
	

	231. 
	Machaerina falcata
	KiÕm diÖp cong
	
	
	+
	
	
	
	+
	
	
	
	
	

	232. 
	Rhynchospora barbatum
	Chuú tö r©u
	
	
	
	
	
	
	+
	
	
	
	
	

	233. 
	R. rubra
	Chuú tö ®á
	
	
	
	
	
	
	+
	
	
	
	
	

	234. 
	Scirpus articulatus
	Hoµng th¶o ®Êt
	
	
	
	+
	
	+
	+
	+
	
	
	
	

	235. 
	S. grossus
	L¸c hÕn
	+
	
	+
	+
	
	+
	+
	+
	+
	+
	
	

	236. 
	S. juncoides
	Hoµng th¶o hÕn
	
	
	
	
	
	
	+
	
	
	
	
	

	237. 
	S. littoralis
	HÕn biÓn
	
	
	
	
	
	
	+
	
	
	
	
	

	238. 
	S. mucronatus
	Hoµng th¶o mòi
	
	
	
	
	
	+
	+
	+
	
	
	
	

	239. 
	Scleria levis
	C­¬ng l¸ng
	
	
	
	
	
	
	+
	
	
	
	
	

	240. 
	S. oblata
	C­¬ng réng, cá m©y
	
	
	
	
	
	
	+
	+
	
	
	
	

	241. 
	S. poaeformis
	§­ng
	+
	
	+
	
	
	+
	+
	+
	+
	
	
	

	242. 
	S. sumatrensis
	C­¬ng
	
	
	+
	
	
	
	+
	+
	+
	
	
	

	47
	Davalliaceae
	VÈy lîp
	
	
	
	
	
	
	
	
	
	
	
	

	243. 
	Nephrolepis falcate
	Dín
	
	
	
	
	
	
	
	
	
	
	
	

	244. 
	N. radicans
	R¸ng thËn l©n
	
	
	
	
	
	
	
	
	
	
	
	

	48
	Dennstaedtiaceae
	§µng tiÕt
	
	
	
	
	
	
	
	
	
	
	
	

	245. 
	Microlepia calvescens
	R¸ng vi l©n
	
	
	
	
	
	
	
	
	
	
	
	

	49
	Dilleniaceae
	Sæ
	
	
	
	
	
	
	
	
	
	
	
	

	246. 
	Tetracera scandens
	D©y chiÒu, Tø gi¸c leo
	
	
	
	
	
	
	+
	
	
	
	
	

	50
	Dioscoreaceae
	Cñ n©u
	
	
	
	
	
	
	
	
	
	
	
	

	247. 
	Dioscorea cambodiana
	Tõ Cam pèt
	
	
	
	
	
	
	+
	
	
	
	
	

	248. 
	D. glabra
	R¹ng, Khoai r¹ng
	
	
	
	
	
	
	
	+
	
	
	
	

	249. 
	D. alata
	Khoai ngät
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	250. 
	D. esculenta (Lour.) Burk.var. fasciculata
	Khoai ngät
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	51
	Dipterocarpaceae
	DÇu
	
	
	
	
	
	
	
	
	
	
	
	

	251. 
	Dipterocarpus alatus
	DÇu n­íc , DÇu r¸i
	
	
	
	
	
	
	
	
	
	
	
	VU

	252. 
	Hopea odorata
	Sao ®en
	
	
	
	
	
	
	
	
	+
	
	
	VU

	52
	Dracaenaceae
	Bång bång
	
	
	
	
	
	
	
	
	
	
	
	

	253. 
	Dracaena sanderiana forma virescens
	PhÊt ®ñ xanh
	
	
	
	
	
	
	
	
	
	
	
	

	254. 
	D. fragans
	Ph¸t tµi
	
	
	
	
	
	
	
	
	
	
	
	

	53
	Elaeocarpaceae
	C«m
	
	
	
	
	
	
	
	
	
	
	
	

	255. 
	Elaeocarpus hygrophylus
	C«m ho¸ Èm, Cµ na
	
	
	
	
	
	
	+
	+
	+
	+
	
	VU

	256. 
	Muntingia calabura
	Trøng c¸
	
	
	
	
	
	
	
	
	
	
	
	

	54
	Elatinaceae
	§µn th¶o
	
	
	
	
	
	
	
	
	
	
	
	

	257. 
	Bergia ammanioides
	BiÖt gia, Ruéng cÇy
	
	
	
	
	
	
	
	
	+
	+
	
	

	258. 
	Muntingia calabura
	Trøng c¸, MËt s©m
	
	
	
	
	
	
	
	
	
	
	
	

	55
	Eriocaulaceae
	Dïi trèng
	
	
	
	
	
	
	
	
	
	
	
	

	259. 
	Eriocaulon setaceum
	Dïi trèng t¬
	
	
	
	
	
	
	
	
	
	+
	
	

	260. 
	E. sp
	Cñ dïi trèng
	
	
	
	
	
	
	
	
	
	
	
	

	261. 
	E. sexangulare
	Dïi trèng 6 c¹nh, Cèc tinh th¶o
	
	
	
	
	
	
	
	
	
	+
	
	

	56
	Euphorbiaceae
	ThÇu dÇu
	
	
	
	
	
	
	
	
	
	
	
	

	262. 
	Antidesma ghaesembilla
	Chßi mßi, Chua mßi
	
	
	
	
	
	
	+
	
	
	
	
	

	263. 
	Breynia vitis-idaea
	Cñ ®Ò
	
	
	
	
	
	
	+
	
	
	
	
	

	264. 
	Briedelia stipularis
	§ám l¸ bÑ, §ám leo
	
	
	
	
	
	
	
	+
	+
	
	
	

	265. 
	Croton thorelii
	Cï ®Ìn Thorel
	
	
	
	
	
	
	+
	
	
	
	
	

	266. 
	Euphorbia hirta
	Cá s÷a l¸ lín
	
	
	
	
	
	
	
	
	
	
	
	

	267. 
	E. thymifolia
	Cá s÷a l¸ nhá
	
	
	
	
	
	
	
	
	
	
	
	

	268. 
	E. antiquorum
	X­¬ng rång
	
	
	
	
	
	
	
	
	
	
	
	

	269. 
	E. trogona
	
	
	
	
	
	
	
	
	
	
	
	
	

	270. 
	Excoecaria agalloccha
	Gi¸
	
	+
	
	
	
	
	+
	
	
	
	
	

	271. 
	Glochidion littorale
	Bät Õch biÓn
	
	
	
	
	
	
	+
	+
	
	
	
	

	272. 
	Hymenocardia wallichii
	M¹c t©m
	
	
	
	
	
	
	+
	
	
	
	
	

	273. 
	Mallotus anisopodus
	Ruèi khÕ
	
	
	
	+
	+
	
	
	
	
	
	
	

	274. 
	Manihot esculenta
	S¾n, Khoai m×
	
	
	
	
	
	
	
	
	
	
	
	

	275. 
	Ricinus communis
	ThÇu dÇu
	
	
	
	
	
	
	
	
	
	
	
	

	276. 
	Phyllanthus reticulata
	PhÌn ®en, DiÖp h¹ ch©u m¹ng
	
	
	
	
	
	
	
	+
	
	+
	
	

	277. 
	Phyllanthus acidus
	Chïm ruét
	
	
	
	
	
	
	
	
	
	
	
	

	278. 
	P. urinaria
	Chã ®Î
	
	
	
	
	
	+
	
	+
	
	
	
	

	279. 
	Pedilanthus tithymaloides var variegates
	CÈm th¹ch
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	280. 
	Securinega virosa
	Bãng nÎ
	
	
	
	
	
	+
	
	+
	
	
	
	

	281. 
	Sauropus androgynus
	Bång ãt,rau ngãt
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	57
	Fabaceae
	§Ëu
	
	
	
	
	
	
	
	
	
	
	
	

	282. 
	Aeschynomene americana
	§iÒn ma Mü, §Ëu §å s¬n
	
	
	
	
	
	
	
	
	
	+
	
	

	283. 
	A. aspera
	§iÒn ma nh¸m
	
	
	
	
	
	
	
	
	
	+
	
	

	284. 
	A. indica
	§iÒn ma Ên
	
	
	
	
	
	
	
	
	
	+
	
	

	285. 
	Acacia auriculaeformis
	Keo l¸ trµm
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	286. 
	A. magnum
	Keo ®¹i
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	287. 
	Arachis hypogea
	§Ëu phéng
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	288. 
	Canavalia cathartica
	§Ëu cé biÓn
	
	
	
	
	
	
	+
	
	
	
	
	

	289. 
	Cassia grandis
	¤ m«i
	
	
	
	
	
	
	
	
	+
	+
	
	

	290. 
	C. alata
	Muång tr©u, muång hoa vµng
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	291. 
	C. siamea
	Muång ®en
	
	
	
	
	
	
	
	
	
	
	
	

	292. 
	Centrosema pubescens
	Trung ch©u, B­ím
	
	
	+
	
	
	
	
	
	
	+
	
	

	293. 
	Dalbergia candenatensis
	Tr¾c mét hét, Me n­íc
	
	
	+
	
	
	
	+
	
	
	
	
	

	294. 
	Derris marginata
	Cãc kÌn b×a
	+
	
	
	
	
	
	+
	
	
	
	
	

	295. 
	D. trifolia
	Cãc kÌn, Cãc kÌn n­íc
	
	
	+
	
	
	
	+
	
	
	
	
	

	296. 
	Desmodium triflorum
	Trµng qu¶ ba hoa
	
	
	
	
	
	
	+
	
	
	
	
	

	297. 
	Delonix regia
	Ph­îng vÜ
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	298. 
	Erythrina variegata
	V«ng nem
	
	
	
	
	
	
	
	
	
	
	
	

	299. 
	Intsia bijuga
	Gâ n­íc
	
	
	
	
	
	
	
	
	
	
	+
	

	300. 
	Mimosa pigra
	Mai d­¬ng, Trinh n÷ nhän
	
	
	
	+
	+
	
	+
	
	+
	+
	
	

	301. 
	M. pudica
	Trinh n÷, M¾c cì
	+
	
	
	+
	+
	
	
	
	
	
	
	

	302. 
	Neptunia oleacera
	Ngóc
	
	
	
	
	
	
	
	
	
	+
	
	

	303. 
	Pachyrrhizus erosus
	Cñ s¾n
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	304. 
	Psophocarpus tetragonolobus
	§Ëu rång
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	305. 
	Samanea saman
	Cßng
	
	
	
	
	
	
	
	
	
	
	
	

	306. 
	Sesbania cannabina
	§iªn ®iÓn sîi, §iÒn thanh hoa vµng
	
	
	
	
	
	
	
	
	+
	
	
	C©y trång

	307. 
	S. sesban
	§iªn ®iÓn
	
	
	+
	
	
	
	
	
	
	+
	
	C©y trång

	308. 
	S. javanica
	§iªn ®iÓn
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	309. 
	S. grandiflora
	So ®òa
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	310. 
	Sindora siamensis
	Gô mËt, Gâ sÎ, Gâ ®en
	
	
	
	
	
	
	+
	
	
	
	
	EN

	311. 
	Smithia sensitiva
	MiÕt m¾c cì
	
	
	
	
	
	
	+
	
	
	
	
	

	312. 
	Tamarindus indica
	Me
	
	
	
	+
	+
	
	
	+
	
	
	
	C©y trång

	313. 
	Vigna luteola
	§Ëu vµng
	
	
	+
	
	+
	
	+
	+
	
	
	
	

	314. 
	V. marina
	§Ëu biÓn
	
	
	
	
	
	
	+
	
	
	
	
	

	315. 
	V. adenantha
	
	
	
	
	
	
	
	
	
	
	
	
	

	316. 
	V. radiata
	§Ëu xanh
	
	
	
	
	
	
	
	
	
	
	
	

	317. 
	V. unguiculata Walp. subsp. unguiculata
	§Ëu ®en
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	318. 
	V. unguiculata Walp. subsp. sesquipedalis
	§Ëu ®òa
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	58
	Flacourtiaceae
	Hång qu©n
	
	
	
	
	
	
	
	
	
	
	
	

	319. 
	Scolopia macrophylla
	Bãm bµ
	
	
	
	
	
	
	+
	
	
	+
	
	

	59
	Flagellariaceae
	M©y n­íc
	
	
	
	
	
	
	
	
	
	
	
	

	320. 
	Flagellaria indica
	M©y n­íc
	+
	
	+
	
	
	
	+
	+
	+
	+
	
	

	60
	Hanguanaceae
	Hµng v©n
	
	
	
	
	
	
	
	
	
	
	
	

	321. 
	Hanguana malayana
	Chuèi n­íc
	
	
	
	
	
	
	
	
	
	
	
	

	61
	Hydrocharitaceae
	Thuû th¶o
	
	
	
	
	
	
	
	
	
	
	
	

	322. 
	Blyxa aubertii
	L¸ hÑ
	
	
	
	
	
	
	
	
	
	+
	
	

	323. 
	Hydrilla verticillata
	Thuû th¶o
	
	
	
	
	
	
	+
	+
	
	+
	
	

	324. 
	Nechamandra alternifolia
	L­u hïng
	
	
	
	
	
	
	
	+
	
	+
	
	

	325. 
	Ottelia alismoides
	At niªn
	
	
	
	
	
	
	
	
	
	+
	
	

	62
	Hydrophyllaceae
	Thuû lÖ
	
	
	
	
	
	
	
	
	
	
	
	

	326. 
	Hydrolea zeylanica
	Thuû lÖ, L¸ n­íc
	
	
	
	
	
	
	
	
	
	+
	
	

	63
	Lamiaceae
	B¹c hµ
	
	
	
	
	
	
	
	
	
	
	
	

	327. 
	Coleus amboinicus
	TÇn dÇy l¸
	
	
	
	
	
	
	
	
	
	
	
	

	328. 
	Leonotis nepetifolia
	S­ nhÜ
	
	
	
	
	
	
	
	
	
	
	
	

	329. 
	Hyptis brevipes
	Ð dïi trèng
	
	
	
	
	
	
	+
	
	
	
	
	

	330. 
	Mentha arvensis L. var javanica
	Hóng c©y
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	331. 
	M. aquatica
	Hóng lòi
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	332. 
	Ocimum basilicum L.
	Ð (Hóng quÕ)
	
	
	
	
	
	
	
	
	
	
	
	

	333. 
	Perilla frutescens var crispa
	TÝa t«
	
	
	
	
	
	
	
	
	
	
	
	

	64
	Lauraceae
	Long n·o 
	
	
	
	
	
	
	
	
	
	
	
	

	334. 
	Cassytha filiformis
	T¬ xanh
	
	
	
	+
	+
	
	+
	+
	
	
	
	

	65
	Lecythidaceae
	ChiÕc (Léc võng)
	
	
	
	
	
	
	
	
	
	
	
	

	335. 
	Barringtonia acutangula
	ChiÕc kÕ, Léc võng
	
	
	
	
	
	
	+
	+
	+
	
	
	

	66
	Leeaceae
	Gèi h¹c
	
	
	
	
	
	
	
	
	
	
	
	

	336. 
	Leea rubra
	Cñ rèi, Gèi h¹c tÝa
	
	
	
	
	
	
	+
	
	
	
	
	

	67
	Lemnaceae
	BÌo c¸m
	
	
	
	
	
	
	
	
	
	
	
	

	337. 
	Lemna aequinoxialis
	
	
	
	+
	
	
	
	+
	+
	+
	+
	
	

	338. 
	L. tenera
	BÌo nhän
	
	
	+
	
	
	
	
	+
	
	
	
	

	339. 
	Spirodela polyrrhiza
	BÌo ®¸nh trèng
	+
	
	+
	+
	+
	
	
	+
	
	+
	
	

	340. 
	S. punctata
	BÌo
	
	
	
	
	
	
	
	
	
	
	
	

	341. 
	Wolffia globosa
	BÌo phÊn
	
	
	+
	
	
	
	
	
	
	+
	
	

	68
	Lentibulariaceae
	NhÜ c¸n
	
	
	
	
	
	
	
	
	
	
	
	

	342. 
	Utricularia aurea
	NhÜ c¸n vµng
	
	
	
	
	
	
	+
	+
	
	+
	
	

	343. 
	U. gibba
	NhÜ c¸n tói
	
	
	
	
	  
	
	+
	+
	
	+
	
	

	344. 
	U. punctata
	NhÜ c¸n tÝm
	
	
	
	
	
	
	+
	+
	
	+
	
	

	345. 
	U. stellaris
	NhÜ c¸n phao
	
	
	
	
	
	
	
	
	
	+
	
	

	69
	Loganiaceae
	M· tiÒn 
	
	
	
	
	
	
	
	
	
	
	
	

	346. 
	Fagraea crenulata
	Bµng n­íc
	
	
	+
	
	
	
	
	
	+
	
	
	

	70
	Loranthaceae
	Chïm göi
	
	
	
	
	
	
	
	
	
	
	
	

	347. 
	Dendrophtoe pentandra
	Méc ký ngò hïng, chïm göi
	
	+
	
	
	
	
	+
	+
	
	+
	
	

	348. 
	Viscum articulatum
	Ghi cã ®èt
	
	
	
	
	
	
	
	
	
	+
	
	

	349. 
	V. ovalifolium
	Ghi l¸ xoan
	
	
	
	
	
	
	
	
	
	
	+
	

	71
	Lycopodiaceae
	Th¹ch tïng
	
	
	
	
	
	
	
	
	
	
	
	

	350. 
	Lycopodiella cernua
	Th«ng ®Êt, Th¹ch tïng nghiªn
	
	
	
	
	
	
	
	
	
	
	
	

	72
	Lythraceae
	Tö vi (B»ng l¨ng)
	
	
	
	
	
	
	
	
	
	
	
	

	351. 
	Lagestroemia speciosa
	B»ng l¨ng n­íc
	
	
	
	
	
	
	
	
	
	+
	
	C©y trång

	352. 
	Rotala indica
	Lu©n th¶o ©n, VÈy èc
	
	
	
	
	
	
	
	
	
	+
	
	

	353. 
	R. wallichii
	Lu©n th¶o Wallich
	
	
	
	
	
	
	
	
	
	+
	
	

	73
	Malvaceae
	B«ng
	
	
	
	
	
	
	
	
	
	
	
	

	354. 
	Abelmoschatus mostachus
	Bôp vang
	+
	
	
	
	
	
	
	+
	
	
	
	

	355. 
	Abelmoschastus esculentus
	§Ëu b¾p
	
	
	
	
	
	
	
	
	
	
	
	

	356. 
	Abutilon indicum
	Cèi xay
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	357. 
	Decaschitia parviflora
	Cñ s©m
	
	
	
	
	
	
	
	
	
	
	
	

	358. 
	Hibiscus tiliaceus
	Bôp tra
	
	
	
	
	
	
	+
	+
	
	
	
	

	359. 
	H. sabdariffa
	Bôp GiÊm
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	360. 
	H. rosa-sinensis
	B«ng bôp
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	361. 
	Sida javensis
	B¸i java
	
	
	
	
	
	
	
	
	+
	+
	
	

	362. 
	Thespesia populnea
	Tra l©m vå, Tra bå ®Ò
	
	+
	
	
	
	
	+
	
	
	
	
	

	363. 
	Urena lobata
	KÐ hoa ®µo
	
	
	
	
	
	
	+
	
	
	
	
	

	74
	Malpighiaceae
	M¨ng r«
	
	
	
	
	
	
	
	
	
	
	
	

	364. 
	Malpighia glabra
	S¬ ri
	
	
	
	
	
	
	
	
	
	
	
	

	75
	Marantaceae
	Huúnh tinh
	
	
	
	
	
	
	
	
	
	
	
	

	365. 
	Calathea allovia
	Khoai lïn
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	366. 
	Schumannianthus dichotomus
	Lïn n­íc
	
	
	
	
	
	
	
	
	+
	+
	
	

	76
	Marsileaceae
	Rau dÖu
	
	
	
	
	
	
	
	
	
	
	
	

	367. 
	Marsilea quadrifolia
	Rau dÖu 4 l¸
	
	
	
	
	
	
	+
	+
	
	+
	
	

	77
	Melastomataceae
	Mua
	
	
	
	
	
	
	
	
	
	
	
	

	368. 
	Melastoma affine
	Mua ®a hïng
	+
	
	+
	
	
	+
	+
	+
	+
	
	
	

	369. 
	Osbeckia chinensis
	An bÝch Trung Quèc, Mua tÐp
	
	
	
	
	
	
	+
	
	
	
	
	

	370. 
	O. cochinchinensis
	An bÝch Nam Bé
	
	
	
	
	
	
	
	+
	+
	+
	
	

	78
	Meliaceae
	Xoan
	
	
	
	
	
	
	
	
	
	
	
	

	371. 
	Aglaia cucullata
	
	
	
	
	
	
	
	
	
	+
	
	
	VU

	372. 
	Khaya senegalensis
	Xµ cõ
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	373. 
	Xylocarpus granatum
	X­¬ng c¸ to
	
	+
	
	
	
	
	
	
	
	
	
	

	374. 
	X. mekongensis
	
	
	
	
	
	
	
	
	
	
	
	+
	

	375. 
	X. moloccensis
	X­¬ng c¸ nhá, Xu nhá
	
	
	
	
	
	
	
	
	
	
	+
	

	79
	Menyanthaceae
	Thuû n÷
	
	
	
	
	
	
	
	
	
	
	
	

	376. 
	Nymphoides hydrophyllaceum
	Thuû n÷ nhá, Trµng nhá
	
	
	
	
	
	
	
	
	
	+
	
	

	377. 
	N. indica
	Thuû n÷ ¢n
	
	
	
	+
	
	
	+
	+
	+
	+
	
	

	378. 
	N. indicum
	Rµng rµng
	
	
	
	
	
	
	
	
	
	
	
	

	80
	Moraceae
	D©u t»m
	
	
	
	
	
	
	
	
	
	
	
	

	379. 
	Artocapus heterophyllus
	MÝt
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	380. 
	Ficus microcarpa
	Gõa
	
	
	
	
	
	
	+
	+
	+
	+
	
	

	381. 
	F. rhumffii
	L©m vå
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	382. 
	F. superba
	Sung kiªu
	
	
	
	
	
	
	
	
	+
	
	
	

	383. 
	F. superba var japonica
	Sép
	
	
	
	
	
	
	
	
	
	
	
	

	384. 
	Ficus sp
	Sung
	
	
	
	
	
	
	
	
	
	
	
	

	385. 
	Morus alba
	D©u t»m
	
	
	
	
	
	
	
	
	
	
	
	

	81
	Musaceae
	Chuèi
	
	
	
	
	
	
	
	
	
	
	
	

	386. 
	Musa paradisiaca
	Chuèi
	
	
	
	
	
	
	
	
	
	
	
	

	387. 
	M. balbisiana
	Chuèi hét
	
	
	
	
	
	
	
	
	
	
	
	

	388. 
	M. nana
	Chuèi lïn
	
	
	
	
	
	
	
	
	
	
	
	

	82
	Myriophyllaceae
	§u«i chã
	
	
	
	
	
	
	
	
	
	
	
	

	389. 
	Myriophyllum dicoccum
	§u«i chã hai h¹t
	
	
	
	
	
	
	
	
	
	+
	
	

	83
	Myristicaceae
	M¸u chã
	
	
	
	
	
	
	
	
	
	
	
	

	390. 
	Horsfieldia irya
	X¨ng m¸u r¹ch
	
	
	
	
	
	
	
	+
	
	
	
	

	84
	Myrsinaceae
	§¬n nem
	
	
	
	
	
	
	
	
	
	
	
	

	391. 
	Aegiceras corniculatum
	Só
	
	
	
	
	
	
	
	
	
	
	+
	

	392. 
	A. floridum
	Tr¸
	
	
	
	
	
	
	
	
	
	
	+
	

	85
	Myrtaceae
	Sim
	
	
	
	
	
	
	
	
	
	
	
	

	393. 
	Eucalyptus camaldulensis
	Khuynh ®iÖp ®á (B¹ch ®µn ®á)
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	394. 
	E. sp
	B¹ch ®µn
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	395. 
	Melaleuca cajuputi
	Trµm
	+
	
	+
	+
	+
	+
	+
	+
	+
	+
	
	C©y trång

	396. 
	M. leucadendron
	Trµm óc
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	397. 
	Psidium gujava
	æi
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	398. 
	Syzygium cinereum
	Tr©m sÎ
	
	
	
	
	
	
	+
	
	+
	
	
	

	399. 
	S. cumini
	Tr©m vèi, Vèi rõng
	
	
	
	
	
	
	+
	+
	
	+
	
	

	400. 
	S. lineatum
	Tr©m ba vá, Tr©m khÕ
	
	
	
	
	
	
	
	
	+
	
	
	

	401. 
	S. polyanthum
	Tr©m
	
	
	
	
	
	
	
	
	
	
	
	

	402. 
	S. jambos
	Lý
	
	
	
	
	
	
	
	
	
	
	
	

	403. 
	S. semarangense
	
	
	
	
	
	
	
	
	
	
	
	
	

	404. 
	S. sp
	Tr©m sõng
	
	
	
	
	
	
	
	
	
	
	
	

	86
	Naiadaceae
	Thuû kiÒu
	
	
	
	
	
	
	
	
	
	
	
	

	405. 
	Naias indica
	Thuû kiÒu ¢n
	
	
	
	
	
	
	
	+
	
	+
	
	

	406. 
	N. minor
	Thuû kiÒu
	
	
	
	
	
	
	
	
	
	
	
	

	87
	Nelumbonaceae
	Sen
	
	
	
	
	
	
	
	
	
	
	
	

	407. 
	Nelumbo nucifera
	Sen
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	88
	Nepenthaceae
	Tr­ lung
	
	
	
	
	
	
	
	
	
	
	
	

	408. 
	Nepenthes mirabilis
	B×nh n­íc kú quan
	
	
	
	
	
	
	
	+
	
	
	
	

	89
	Nyctaginaceae
	Hoa giÊy
	
	
	
	
	
	
	
	
	
	
	
	

	409. 
	Bougainvillea brasiliensis
	B«ng giÊy
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	90
	Nympheaceae
	Sóng
	
	
	
	
	
	
	
	
	
	
	
	

	410. 
	Nymphaea lotus
	
	
	
	
	
	
	+
	+
	+
	+
	+
	
	

	411. 
	N. nouchali
	Sóng lam
	+
	
	+
	+
	+
	+
	+
	+
	+
	+
	
	

	412. 
	N. pubescens 
	Sóng tr¾ng
	+
	
	+
	+
	+
	+
	
	
	+
	
	
	

	413. 
	Nymphaea rubra
	Sóng ®á
	
	
	
	
	
	
	
	
	
	
	
	

	414. 
	N. tetragona
	Co, Sóng chØ
	+
	
	
	+
	
	+
	+
	+
	+
	
	
	

	91
	Ochnaceae
	Hoµng mai
	
	
	
	
	
	
	
	
	
	
	
	

	415. 
	Ochna atropurpurea
	Mai tø quý
	
	
	
	
	
	
	
	
	
	
	
	

	416. 
	O. integerriama
	Mai vµng
	
	
	
	
	
	
	
	
	
	
	
	

	92
	Onagraceae
	Rau m­¬ng
	
	
	
	
	
	
	
	
	
	
	
	

	417. 
	Ludwidgia adscendens
	Rau dõa n­íc
	+
	
	+
	+
	
	
	+
	+
	+
	+
	
	

	418. 
	L. hyssopifolia
	Rau m­¬ng thon
	
	
	
	
	
	
	+
	+
	
	+
	
	

	93
	Orchidaceae
	Lan
	
	
	
	
	
	
	
	
	
	
	
	

	419. 
	Eulophia graminea
	Lu©n lan
	
	
	
	
	
	
	
	
	
	
	
	

	420. 
	Spiranthes sinensis
	Lan cuèn chiÕu
	
	
	
	
	
	
	
	
	
	
	
	

	94
	Oxalidaceae
	Chua me
	
	
	
	
	
	
	
	
	
	
	
	

	421. 
	Averrhoa carambola
	KhÕ
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	95
	Pandanaceae
	Døa d¹i
	
	
	
	
	
	
	
	
	
	
	
	

	422. 
	Pandanus amaryllifolius
	L¸ døa, døa th¬m
	
	
	
	
	
	
	
	
	
	
	
	

	423. 
	Pandanus kaida
	Døa cai-®a
	
	
	
	
	
	
	+
	+
	+
	
	
	

	424. 
	P. tectorius
	Døa træ
	
	
	
	
	
	
	
	
	
	
	+
	

	96
	Parkeriaceae
	G¹t nai
	
	
	
	
	
	
	
	
	
	
	
	

	425. 
	Ceratopteris thalictroides
	R¸ng G¹t nai
	
	
	
	
	
	
	
	+
	
	+
	
	

	97
	Passifloraceae
	Nh·n lång (L¹c tiªn) 
	
	
	
	
	
	
	
	
	
	
	
	

	426. 
	Passiflora foetida
	Nh·n lång
	+
	
	+
	
	
	
	+
	+
	+
	
	
	

	427. 
	P. quadrangularis
	D­a t©y
	
	
	
	
	
	
	
	
	
	
	
	

	98
	Pedaliaceae
	Võng
	
	
	
	
	
	
	
	
	
	
	
	

	428. 
	Sesamum orientale
	Võng
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	99
	Philydraceae
	§u«i l­¬n
	
	
	
	
	
	
	
	
	
	
	
	

	429. 
	Philydrum lanuginosum
	§òa bÕp, §u«i l­¬n
	
	
	+
	
	
	
	+
	+
	
	+
	
	

	100
	Piperaceae
	Hå tiªu
	
	
	
	
	
	
	
	
	
	
	
	

	430. 
	Peperomia pellucida
	Cµng cua
	+
	+
	+
	+
	+
	
	
	
	+
	+
	
	

	431. 
	Piper belte
	TrÇu
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	432. 
	P. lolot
	L¸ Lèt
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	433. 
	P. nirum
	Tiªu
	
	
	
	
	
	
	
	
	
	
	
	

	101
	Poaceae
	Hoµ th¶o
	
	
	
	
	
	
	
	
	
	
	
	

	434. 
	Apluda mutica
	RÕp, TrÊu th¶o
	
	
	
	
	
	
	+
	
	
	
	
	

	435. 
	Arundinella setosa
	Tróc th¶o l«ng
	
	
	
	
	
	
	+
	
	
	
	
	

	436. 
	Bambusa tulda
	Tre xiªm, Tre n­íc
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	437. 
	B. variabilis
	TÇm v«ng
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	438. 
	B. vulgaris
	TrÎ më
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	439. 
	B. pallida
	Tre lôc b×nh
	
	
	
	
	
	
	
	
	
	
	
	

	440. 
	B. tuldoides
	Tróc
	
	
	
	
	
	
	
	
	
	
	
	

	441. 
	Brachiaria eruciformis
	VÜ th¶o d¹ng s©u
	
	
	
	
	
	
	+
	+
	
	
	
	

	442. 
	B. mutica
	Cá l«ng t©y
	+
	
	
	
	
	
	+
	+
	
	+
	
	

	443. 
	B. ramosa
	VÜ th¶o nh¸nh
	
	
	
	
	
	
	
	
	
	+
	
	

	444. 
	Chloris barbata
	Lôc l«ng
	
	
	
	
	
	
	+
	
	
	
	
	

	445. 
	Coix aquatica
	Nga
	+
	
	
	
	
	
	+
	
	
	+
	
	

	446. 
	C. lacryma-jobi var.ma-yuen
	Bo bo
	
	
	
	
	
	
	
	
	
	
	
	

	447. 
	Cynodon dactylon
	Cá chØ
	+
	+
	
	+
	
	
	+
	+
	
	+
	
	

	448. 
	Cymbopogon citratus
	S¶
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	449. 
	Dactyloctenium aegyptiacum
	Cá ch©n gµ
	
	
	
	
	
	
	+
	
	
	+
	
	

	450. 
	Dendroccalamus asper
	Tre m¹nh t«ng
	
	
	
	
	
	
	
	
	
	
	
	

	451. 
	Digitaria abludens
	Tó ch×nh h¹t
	
	
	
	
	
	
	+
	
	
	
	
	

	452. 
	D. petelotii
	Tó ch×nh 
	
	
	
	
	
	
	+
	+
	
	
	
	

	453. 
	D. setigera
	Tó ch×nh t¬ ®Ñp
	
	
	
	
	
	
	+
	+
	
	
	
	

	454. 
	Echinochloa colonum
	Cá n­íc mÆn
	
	
	
	
	
	
	+
	+
	
	
	
	

	455. 
	E. crus-galli
	Lßng vùc, B¹i th¶o
	
	
	
	
	
	
	+
	+
	
	+
	
	

	456. 
	E. crus-pavonis
	
	
	
	
	
	
	
	+
	
	
	
	
	

	457. 
	E. stagnina
	Gai th¶o m­¬ng
	+
	
	
	
	
	
	+
	+
	+
	
	
	

	458. 
	Eleusine indica
	MÇn trÇu, Ng­u cµn
	
	
	
	+
	
	
	+
	+
	
	+
	
	

	459. 
	Eragrostis atrovirens
	T×nh th¶o trë ®en
	
	
	
	
	
	
	+
	
	
	+
	
	

	460. 
	E. malayana
	T×nh th¶o m· lai
	
	
	
	
	
	
	+
	
	
	
	
	

	461. 
	E. tremula
	T×nh th¶o rung
	
	
	
	
	
	
	+
	
	
	
	
	

	462. 
	Erianthus arundinaceus
	Lau, §Õ
	
	
	
	
	
	
	
	
	
	+
	
	

	463. 
	Eriochloa polystachya
	Cá mËt nhiÒu giÐ
	
	
	+
	
	
	
	
	
	
	+
	
	

	464. 
	E. procera
	Cá mËt
	
	
	
	
	
	
	+
	+
	
	
	
	

	465. 
	Hemarthria longiflora
	B¸n tiÕt hoa dµi
	
	
	
	
	
	
	+
	+
	
	
	
	

	466. 
	H. protensa
	B¸n tiÕt tr¶i
	
	
	
	
	
	
	+
	
	
	
	
	

	467. 
	Hygroryza aristata
	Thia thia
	
	
	
	
	
	
	
	+
	
	+
	
	

	468. 
	Hymenachne acutigluma
	Måm mì
	+
	
	+
	+
	+
	
	+
	+
	+
	+
	
	

	469. 
	Imperata cylindrica
	Tranh, B¹ch mao
	
	
	+
	
	
	
	+
	+
	
	
	
	

	470. 
	Isachne miliacea
	§¼ng hoa kª
	
	
	
	
	
	
	+
	+
	
	
	
	

	471. 
	Ischaemum barbatum
	Måm r©u
	
	
	
	
	
	
	+
	
	
	
	
	

	472. 
	I. indicum
	Måm Ên
	
	
	
	
	
	
	
	+
	
	+
	
	

	473. 
	I. rugosum
	Måm u
	
	
	
	
	+
	
	+
	+
	
	+
	
	

	474. 
	I. tenuifolium
	Måm l¸ nhá
	
	
	
	
	
	
	+
	
	
	
	
	

	475. 
	Leersia hexandrra
	Cá m«i
	
	
	
	
	
	
	+
	+
	
	+
	
	

	476. 
	Leptochloa chinensis
	M¶nh hoµ Trung Quèc
	
	
	
	
	
	
	+
	+
	
	
	
	

	477. 
	L. filiormis
	M¶nh hoµ nh­ chØ
	
	
	
	
	
	
	+
	+
	
	
	
	

	478. 
	Mnesithea laevis
	Ký vÜ l¸ng
	
	
	
	
	
	
	+
	
	
	
	
	

	479. 
	Oryza rufipogon
	Lóa ma
	
	
	
	
	
	
	+
	
	+
	+
	
	VU

	480. 
	Oryza sativa
	Lóa
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	481. 
	Panicum antidotale
	Kª nhá
	+
	
	
	
	
	
	
	
	
	
	
	

	482. 
	P. repens
	Cá èng, Cá cùa gµ
	
	
	
	
	+
	
	+
	+
	+
	+
	
	

	483. 
	Paspalidium flavidum
	Cá s©u vµng
	
	
	
	
	
	
	
	
	
	+
	
	

	484. 
	P. geminatum
	
	
	
	
	
	
	
	+
	+
	
	
	
	

	485. 
	P. punctatum
	Cá s©u ®èm
	
	
	
	
	
	
	
	
	+
	
	
	

	486. 
	Paspalum commersonii
	Cá trøng, San trøng
	
	
	
	
	
	
	+
	
	
	
	
	

	487. 
	P. conjugatum
	San cÆp
	
	
	
	
	
	
	+
	+
	
	+
	
	

	488. 
	P. longifolium
	San l¸ dµi
	
	
	
	
	
	
	+
	
	
	
	
	

	489. 
	P. orbiculare
	San trßn
	
	
	
	
	
	
	+
	
	
	
	
	

	490. 
	P. paspalodes
	San n­íc
	
	
	
	
	+
	
	+
	
	
	
	
	

	491. 
	P. scrobiculatum
	San trßn
	
	
	
	
	
	
	+
	
	
	
	
	

	492. 
	P. vaginatum
	San s¸t
	
	
	
	
	
	
	+
	+
	
	
	
	

	493. 
	Phragmites vallatoria
	SËy
	+
	
	+
	
	
	
	+
	+
	+
	+
	
	

	494. 
	Pseudoraphis brunoniana
	Cá g¹o, nhÉn trôc
	
	
	
	
	
	+
	+
	
	
	+
	
	

	495. 
	Saccharum officinarum
	MÝa
	+
	
	+
	
	
	
	
	
	
	
	
	C©y trång

	496. 
	S. spontaneum
	L¸ch
	+
	
	
	
	+
	
	+
	+
	
	
	
	

	497. 
	Sacciolepis aurita
	BÊc tai
	
	
	
	
	
	
	+
	
	
	
	
	

	498. 
	S. indica
	BÊc nhá, BÊc Ên
	
	
	
	
	
	
	+
	
	
	+
	
	

	499. 
	S. interrupta
	BÊc gi¸n ®o¹n
	
	
	
	
	
	
	+
	+
	
	
	
	

	500. 
	S. polymorpha
	BÊc ®a h×nh
	
	
	
	
	
	
	+
	
	
	
	
	

	501. 
	Schizostachyum brachycladum
	Lå «
	
	
	+
	
	
	
	
	
	
	
	
	

	502. 
	Scleroschya milroyi
	C­¬ng ph­íng
	
	
	
	
	
	
	+
	+
	
	+
	
	

	503. 
	Setaria pallide-fusca
	
	
	
	
	
	
	
	+
	
	
	
	
	

	504. 
	S. viridis
	§u«i chån xanh, §u«i chã
	
	
	
	
	
	
	+
	
	
	
	
	

	505. 
	Sorghum propinquum
	MÝa miÕn
	
	
	
	
	
	
	
	
	
	+
	
	

	506. 
	Sporobolus virginicus
	X¹ tö biÓn
	
	
	
	
	
	
	+
	+
	
	
	
	

	507. 
	Vossia cuspidata
	Q­ít
	
	
	
	
	
	
	
	
	
	+
	
	

	508. 
	Zea may
	Ng«
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	509. 
	Zoysia matrella
	Cßng cßng
	
	
	
	
	
	
	+
	
	
	
	
	

	102
	Polygonaceae
	Rau r¨m
	
	
	
	
	
	
	
	
	
	
	
	

	510. 
	Polygonum barbatum
	NghÓ r©u, nghÓ tr¾ng
	
	
	
	
	
	
	+
	+
	
	
	
	

	511. 
	P. hydropiper
	R¨m n­íc
	
	
	
	
	
	
	
	
	+
	
	
	

	512. 
	Polygonum odoratum
	Rau r¨m
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	513. 
	P. tomentosum
	NghÓ
	
	
	
	
	
	
	+
	+
	+
	+
	
	

	103
	Polypodiaceae
	R¸ng
	
	
	
	
	
	
	
	
	
	
	
	

	514. 
	Phymatosorus scolopendria
	R¸ng th­ hµng
	
	
	
	
	
	
	
	
	
	
	
	

	515. 
	Pyrrosia sp
	
	
	
	
	
	
	
	
	
	
	
	
	

	516. 
	Pteropsis piloselloides
	
	
	
	
	
	
	
	
	
	
	
	
	

	104
	Pontederiaceae
	Lôc b×nh
	
	
	
	
	
	
	
	
	
	
	
	

	517. 
	Eichhornia crassipes
	Lôc b×nh
	+
	
	
	
	
	
	+
	+
	
	+
	
	

	518. 
	Monochoria elata
	Rau m¸c cao
	
	
	
	
	
	
	+
	
	
	
	
	

	519. 
	M. hastata
	Rau m¸c thon
	
	
	
	
	
	
	+
	+
	
	+
	
	

	520. 
	M. ovata
	Rau m¸c bÇu
	
	
	
	
	
	
	
	
	
	+
	
	

	521. 
	M. vaginalis
	Rau m¸c bao
	
	
	
	
	
	
	+
	+
	
	+
	
	

	105
	Portulacaceae
	Sam
	
	
	
	
	
	
	
	
	
	
	
	

	522. 
	Portulaca oleacera
	Sam
	+
	
	+
	+
	+
	
	
	+
	
	
	
	

	523. 
	P. pilosa L.subsp. grandiflora
	M­êi giê
	
	
	
	
	
	
	
	
	
	
	
	

	106
	Pteridiaceae
	Cá seo gµ
	
	
	
	
	
	
	
	
	
	
	
	

	524. 
	Acrostichum aureum
	R¸ng d¹i
	
	
	
	
	
	
	
	
	
	
	
	

	525. 
	A. speciosum
	R¸ng ®¹i thanh
	
	
	
	
	
	
	
	
	
	
	
	

	526. 
	Stenochloena palustrix
	Cho¹i
	
	
	
	
	
	
	
	
	
	
	
	

	107
	Rhamnaceae
	T¸o
	
	
	
	
	
	
	
	
	
	
	
	

	527. 
	Zizyphus oenoplia
	T¸o rõng
	
	
	
	
	
	
	+
	
	
	
	
	

	528. 
	Z. mauritiana
	T¸o gai
	
	
	
	
	
	
	
	
	
	
	
	

	108
	Rhizophoraceae
	§­íc
	
	
	
	
	
	
	
	
	
	
	
	

	529. 
	Bruguiera cylindrica
	VÑt trô, VÑt khang
	
	
	
	
	
	
	
	
	
	
	+
	

	530. 
	B. gymnorrhiza
	VÑt dï, VÑt rÔ låi
	
	+
	
	
	
	
	+
	
	
	
	
	

	531. 
	B. parviflora
	VÑt t¸ch
	
	+
	
	
	
	
	
	
	
	
	
	

	532. 
	B. sexangula
	VÑt ®en
	
	+
	
	
	
	
	+
	
	
	
	
	

	533. 
	Carallia brachiata
	X¨ng m· chÎ, Tróc tiÕt
	
	
	
	
	
	
	+
	
	
	
	
	

	534. 
	Ceriops decandra
	Dµ ®en, Dµ quanh
	
	
	
	
	
	
	
	
	
	
	+
	

	535. 
	C. tagal
	Dµ ®á, Dµ v«i
	
	+
	
	
	
	
	
	
	
	
	
	

	536. 
	Kandelia candel
	VÑt dia, VÑt thang
	
	+
	
	
	
	
	
	
	
	
	
	

	537. 
	Lmnitzera racemora
	Cèc
	
	
	
	
	
	
	
	
	
	
	
	

	538. 
	Rhizophora apiculata
	§­íc ®«i
	
	+
	
	
	
	
	+
	
	
	
	
	

	539. 
	R. mucronata
	§­íc nhän, §­íc xanh, §­ng
	
	
	
	
	
	
	+
	
	
	
	
	

	540. 
	R. stylosa
	§­íc ch»ng
	
	
	
	
	
	
	
	
	
	
	+
	

	109
	Rubiaceae
	Cµ phª
	
	
	
	
	
	
	
	
	
	
	
	

	541. 
	Gardenia lucida
	MÉu ®¬n
	
	
	
	
	
	
	+
	
	
	
	
	

	542. 
	Guettarda speciosa
	L©m bßng
	
	
	
	
	
	
	
	
	
	
	+
	

	543. 
	Gynochtodes proboscidea
	
	
	
	
	
	
	
	
	
	
	
	
	

	544. 
	Hedyotis diffusa
	L­ëi ®ång
	
	
	
	
	
	
	
	
	
	
	
	

	545. 
	Hedyotis herbacea
	An ®iÒn cá
	
	
	
	
	
	
	+
	
	
	
	
	

	546. 
	H. heynii
	An ®iÒn Heyn, Lö ®ång
	
	
	
	
	
	
	
	
	
	+
	
	

	547. 
	Hydnophytum formicarum
	BÝ kú nam
	
	
	
	
	
	
	
	
	
	
	
	EN

	548. 
	Mitragyna speciosa
	Giam ®Ñp
	
	
	
	
	
	
	
	
	
	+
	
	

	549. 
	Morinda persicaefolia
	Nhµu n­íc
	
	
	
	
	
	
	+
	
	
	+
	
	

	550. 
	M. citrifolia
	Nhµu
	
	
	
	
	
	
	
	
	
	
	
	

	551. 
	M. tomentosa
	Nhµu nhuém
	
	
	
	
	
	
	+
	
	
	
	
	

	552. 
	Nauclea orientalis
	G¸o vµng, Cèc ®á
	
	
	
	
	
	
	+
	
	
	+
	
	

	553. 
	Neolamarckia cadamba
	Gao tr¾ng, Cµ t«m
	
	
	
	
	
	
	
	
	+
	
	
	

	554. 
	Paederia consimilis
	Thói ®Þt
	
	
	
	
	
	
	+
	+
	
	
	
	

	555. 
	P. lanuginose
	L¸ m¬
	
	
	
	
	
	
	
	
	
	
	
	

	556. 
	Psychotria serpens
	LÊu bß
	
	
	
	
	
	
	
	+
	
	
	
	

	557. 
	Scyphiphora hydrophyllacea
	C«i
	
	
	
	
	
	
	
	
	
	
	+
	

	110
	Rutaceae
	Cam chanh
	
	
	
	
	
	
	
	
	
	
	
	

	558. 
	Acronychia pedunculata
	BÝ b¸i, Bai b¸i
	
	
	
	
	
	
	
	+
	
	
	
	

	559. 
	Citrus aurantiifolia
	Chanh ta
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	560. 
	C. grandis
	B­ëi ®¾ng
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	561. 
	C. sinensis
	Cam
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	562. 
	Citrofortunella microcarpa
	QuÊt
	
	
	
	
	
	
	
	
	
	
	
	

	563. 
	Euodia lepta
	DÇu dÇu ba l¸, Ba ch¹c
	
	
	+
	
	
	
	
	+
	
	
	
	

	564. 
	Triphasia trifoliata
	Kim quÝt
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	111
	Salvadoraceae
	Gai me
	
	
	
	
	
	
	
	
	
	
	
	

	565. 
	Azima sarmentosa
	Chïm lÐ
	
	
	
	
	
	
	
	
	
	
	+
	

	112
	Salviniaceae
	BÌo tai chuét
	
	
	
	
	
	
	
	
	
	
	
	

	566. 
	Salvinia cucullata
	BÌo tai chuét
	+
	
	+
	
	
	
	+
	+
	+
	+
	
	

	113
	Sapindaceae
	Bå hßn
	
	
	
	
	
	
	
	
	
	
	
	

	567. 
	Allophyllus cochinchinensis
	Ngo¹i méc Nam Bé
	
	
	
	
	
	
	+
	
	
	
	
	

	568. 
	A. glaber
	Ngo¹i méc nh½n
	
	
	
	
	
	
	+
	
	
	
	
	

	569. 
	Nephelium lappaceum
	Ch«m ch«m
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	114
	Sapotaceae
	Hång xiªm
	
	
	
	
	
	
	
	
	
	
	
	

	570. 
	Chrysophyllum cainito
	Vó s÷a
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	571. 
	Manilkara achras
	Lßng møc Nam Vang
	
	
	
	
	
	
	
	
	
	
	
	

	572. 
	Pouteria zapota
	Trøng gµ
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	115
	Saururaceae
	GiÊp c¸
	
	
	
	
	
	
	
	
	
	
	
	

	573. 
	Houttuynia cordata
	GiÊp c¸
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	116
	Schizeaceae
	Bßng bßng
	
	
	
	
	
	
	
	
	
	
	
	

	574. 
	Lygodium flexuosum
	Bßng bßng dÎo
	
	
	
	
	
	
	
	+
	+
	
	
	

	575. 
	L. japonicum
	Bßng bßng NhËt
	
	
	
	
	
	
	+
	
	
	
	
	

	576. 
	L. microphyllium
	Bßng bßng
	
	
	
	
	
	
	
	
	
	
	
	

	577. 
	L. scandens
	Bßng bßng leo
	
	
	
	
	
	
	+
	+
	
	
	
	

	117
	Scrophulariaceae
	Hoa mâm chã
	
	
	
	
	
	
	
	
	
	
	
	

	578. 
	Bacopa monnieri
	Rau ®¾ng biÓn
	
	
	
	
	
	
	+
	
	
	
	
	

	579. 
	Centranthera cochinchinensis
	T©m hïng Nam Bé
	
	
	
	
	
	
	+
	
	
	
	
	

	580. 
	Limnophila heterophylla
	Ngß n­íc
	
	
	+
	
	
	
	
	
	+
	+
	
	

	581. 
	Lindernia antipoda
	Mµn ®Êt
	
	
	
	
	
	
	
	
	
	+
	
	

	582. 
	L. crustacea
	L÷ ®»ng cÈn
	
	
	
	
	
	
	+
	+
	
	
	
	

	583. 
	L. micrantha
	L÷ ®»ng hoa nhá
	
	
	
	
	
	
	
	
	
	+
	
	

	584. 
	Lymnophila indica
	Om Ên
	
	
	
	
	
	
	
	
	
	+
	
	

	585. 
	Scoparia dulcis
	Cam th¶o nam
	
	
	
	
	
	
	+
	
	
	
	
	

	118
	Smilacaceae
	Kim cang
	
	
	
	
	
	
	
	
	
	
	
	

	586. 
	Smilax sp.
	
	
	
	
	
	
	
	
	
	
	
	
	

	119
	Solanaceae
	Cµ
	
	
	
	
	
	
	
	
	
	
	
	

	587. 
	Capsicum frutescens
	ít
	
	
	
	
	
	
	
	
	
	
	
	

	588. 
	Datura matel
	Cµ ®éc d­îc
	
	
	
	
	
	
	
	
	
	
	
	

	589. 
	Lycopersicon esculentum
	Cµ chua
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	590. 
	Nicotiana tobacum
	Thuèc l¸
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	591. 
	Physalis angulata
	Thï lï c¹nh
	
	
	
	
	
	
	+
	+
	
	
	
	

	592. 
	Solanum americanum
	Lï lï ®ùc, Hét mÝt
	
	
	
	
	
	
	
	+
	
	
	
	

	593. 
	Solanum melongena
	Cµ d¸i dª, Cµ tÝm
	
	
	
	
	
	
	
	
	
	
	
	

	594. 
	S. undatum
	Cµ ph¸o
	
	
	
	
	
	
	
	
	
	
	
	

	120
	Sonneratiaceae
	BÇn
	
	
	
	
	
	
	
	
	
	
	
	

	595. 
	Sonneratia alba
	BÇn tr¾ng
	
	
	
	
	
	
	+
	
	
	
	
	

	596. 
	S. caseolaris
	BÇn chua
	
	
	
	
	
	
	+
	
	
	
	
	

	597. 
	S. griffithii
	BÇn ®¾ng, BÇn æi
	
	
	
	
	
	
	+
	
	
	
	
	

	598. 
	S. ovata
	BÇn trøng, BÇn æi
	
	
	
	
	
	
	
	
	
	
	+
	

	121
	Sphaenocleaceae
	Xµ b«ng
	
	
	
	
	
	
	
	
	
	
	
	

	599. 
	Sphaenoclea zeylanicum
	Xµ b«ng
	
	
	
	
	
	
	+
	
	
	+
	
	

	122
	Sterculiaceae
	Tr«m
	
	
	
	
	
	
	
	
	
	
	
	

	600. 
	Firmania simplex
	T¬ ®ång, Ng« ®ång
	
	
	
	
	
	
	
	
	
	
	
	

	601. 
	Helicteres hirsuta
	Con chuét, Dã l«ng
	
	
	
	
	
	
	+
	
	
	
	
	

	602. 
	Heritiera littoralis
	Cui
	
	
	
	
	
	
	+
	
	
	
	
	

	603. 
	Kleinhofia hospita
	Tra ®á
	
	
	
	
	
	
	
	
	
	
	+
	

	123
	Styracaceae
	Bå ®Ò
	
	
	
	
	
	
	
	
	
	
	
	

	604. 
	Styrax agrestis
	NÐ, ¤ rÕp
	
	
	
	
	
	
	
	
	
	
	+
	

	124
	Thelypteridaceae
	R¸ng th­ dùc
	
	
	
	
	
	
	
	
	
	
	
	

	605. 
	Cyclosorus gongylodes
	Dín, Rang th­
	
	
	+
	
	
	
	+
	+
	+
	+
	
	

	125
	Tiliaceae
	Cß ke (§ay)
	
	
	
	
	
	
	
	
	
	
	
	

	606. 
	Corchorus capsularis
	§ay
	
	
	
	
	
	
	
	
	
	
	
	

	607. 
	Grewia sp
	Cß ke
	
	
	
	
	
	
	
	
	
	
	
	

	126
	Trapaceae
	Êu
	
	
	
	
	
	
	
	
	
	
	
	

	608. 
	Trapa bicornis
	Êu
	
	
	
	
	
	
	
	
	
	+
	
	

	127
	Typhaceae
	Bån bån
	
	
	
	
	
	
	
	
	
	
	
	

	609. 
	Typha angustifolia
	Thuû h­¬ng, Bån bån
	
	
	
	
	
	
	+
	+
	
	
	
	

	610. 
	T. domingensis
	Bån bån
	
	
	
	
	
	
	
	
	
	
	
	

	128
	Ulmaceae
	Du
	
	
	
	
	
	
	
	
	
	
	
	

	611. 
	Trema orientalis
	TrÇn mai
	
	
	
	
	
	
	
	+
	
	
	
	

	129
	Urticaceae
	Gai
	
	
	
	
	
	
	
	
	
	
	
	

	612. 
	Pouzolzia auriculata
	Thuèc vßi
	
	
	
	
	
	
	
	
	
	
	
	

	613. 
	P. zeylanica
	Thuèc vßi
	
	
	
	
	
	
	
	
	
	
	
	

	130
	Verbenaceae
	Cá roi ngùa
	
	
	
	
	
	
	
	
	
	
	
	

	614. 
	Avicennia alba
	MÊm ®en, MÊm tr¾ng
	
	+
	
	
	
	
	+
	
	
	
	
	

	615. 
	A. marina
	MÊm æi
	
	+
	
	
	
	
	+
	
	
	
	
	

	616. 
	A. officinalis
	MÊm
	
	
	
	
	
	
	
	
	
	
	+
	

	617. 
	Clerodendrum inerme
	Ngäc n÷ biÓn, chïm gäng
	
	
	
	
	
	
	+
	+
	
	
	
	

	618. 
	C. palmatilobatum P. Dop.
	Ngäc n÷ l¸ ch©n vÞt
	
	
	
	
	
	
	
	
	
	
	
	

	619. 
	C. paniculatum L.
	Ngäc n÷ hoa ®á
	
	
	
	
	
	
	
	
	
	
	
	

	620. 
	Gmelina asiatica
	Tu hó
	
	
	
	
	
	
	+
	
	
	+
	
	

	621. 
	Latana camara
	Ngò s¾c
	
	
	
	
	
	
	
	
	
	
	
	C©y trång

	622. 
	Premna serratifolia
	Väng c¸ch
	
	
	
	
	
	
	
	
	
	
	
	

	623. 
	Stachytarpheta jamaicensis
	§u«i chuét, H¶i tiªn
	
	
	
	
	
	
	+
	
	
	
	
	

	624. 
	Vitex negundon
	Ngò tr¶o
	
	
	
	
	
	
	
	
	
	
	
	

	131
	Vitaceae
	Nho 
	
	
	
	
	
	
	
	
	
	
	
	

	625. 
	Cayratia geniculata
	V¸c gèi
	
	
	
	
	
	
	+
	
	
	
	
	

	626. 
	C. trifolia
	V¸c, D©y gi¸c
	+
	
	+
	
	
	
	+
	+
	+
	
	
	

	627. 
	Cissus modeccoides
	Ch×a v«i
	
	
	
	
	
	
	+
	+
	
	
	
	

	628. 
	C. repens
	Hå ®»ng
	
	
	
	
	
	
	
	
	
	
	
	

	132
	Xyridaceae
	Hoµng ®Çu (Dïi cån)
	
	
	
	
	
	
	
	
	
	
	
	

	629. 
	Xyris indica
	Hoµng ®Çu an
	
	
	
	+
	
	+
	+
	+
	
	+
	
	

	630. 
	X. pauciflora
	Hoµng ®Çu Ýt hoa
	
	
	
	
	
	
	+
	
	
	
	
	

	133
	Zingiberaceae
	Gõng
	
	
	
	
	
	
	
	
	
	
	
	

	631. 
	Alpinia galanga
	RiÒng
	
	
	
	
	
	
	
	
	
	
	
	

	632. 
	Costus speciosus
	MÝa dß
	+
	
	
	
	
	
	
	
	
	+
	
	

	633. 
	Curcuma domestica
	NghÖ
	
	
	
	
	
	
	
	
	
	
	
	

	634. 
	Kaempferia sp.
	Ng¶i bón
	
	
	
	
	
	
	
	
	
	
	
	

	635. 
	Zingiber officinale
	Gõng
	
	
	
	
	
	
	
	
	
	
	
	


Annex 3: List of fauna in Cuu Long River Delta 
Note: 

(1) Vietnam Redbook: 

T- Threatened 


V- Vulnerable 


R- Rare

(2) IUCN Redbook: 

EN - Endangered 

VU - Vulnerable

NT - Nearly Threatened 
CR - Critically Endangered

Reptile 

	Ref
	Scientific name
	Family
	Vietnamese name
	Vietnam

Redbook
	IUCN

Redbook

	1. 
	Acrochordus javanicus
	Acrochordidae
	R¾n ri dãc
	
	

	2. 
	Calotes vasicolor
	Agamidae
	C¾c kÐ
	
	

	3. 
	Leiolepis belliana
	Agamidae
	Nh«ng c¾t
	
	

	4. 
	Cylindrophis rufus
	Anilidae
	R¾n trung c​êm
	
	

	5. 
	Python molurus
	Boidae
	Tr¨n mèc (tr¨n ®Êt)
	
	

	6. 
	Python reticulatus
	Boidae
	Tr¨n gÊm
	
	

	7. 
	Cerberus rhynchops
	Colubridae
	§Ïn c¸
	
	

	8. 
	Elaphe radiata
	Colubridae
	R¾n hæ ngùa
	
	

	9. 
	Euhydris bocourti
	Colubridae
	R¾n ri voi
	
	

	10. 
	Euhydris enhydris
	Colubridae
	R¾n b«ng sóng
	
	

	11. 
	Homalopsis buccata
	Colubridae
	R¾n ri c¸
	
	

	12. 
	Natrix piscator
	Colubridae
	R¾n n​­íc
	
	

	13. 
	Bungarus fasciatus
	Elapodae
	R¾n m¸i gÊm
	
	

	14. 
	Naja naja
	Elapodae
	R¾n hæ mang
	
	

	15. 
	Damonia subtrijuga
	Emididae
	Rïa vµng
	
	

	16. 
	Hieremys annandalei
	Emididae
	Rïa r¨ng
	
	

	17. 
	Gekko gekko
	Gekkonidae
	T¾c kÌ
	
	

	18. 
	Hemidactylus bowringi
	Gekkonidae
	Th»n l»n
	
	

	19. 
	Hemidactylus frenatus
	Gekkonidae
	Th»n l»n
	
	

	20. 
	Typhlops sp
	Ophlopidae
	R¾n giun
	
	

	21. 
	Lygosma quadrupes
	Scincidae
	Liªu ®iªu
	
	

	22. 
	Mabuya multifasciata
	Scincidae
	R¾n mèi
	
	

	23. 
	Varanus salvator
	Varanidae
	Kú ®µ
	
	

	24. 
	Trimeresurus popeorum
	Viperidae
	R¾n lôc
	
	

	25. 
	Xenopeltis unicolor
	Xenopeltidae
	R¾n hæ hµnh
	
	


Amphibia

	Ref
	Scientific name 
	Family 
	Vietnamese name 
	Vietnam

Redbook
	IUCN

Redbook

	1
	Bufo melamostictus
	Bufonidae
	Cãc nhµ
	
	

	2
	Ichthyophis glutinous
	Coccoliidae
	Õch giun
	
	

	3
	Kaloula pulchra
	Microhylidae
	Õch ­​¬ng
	
	

	4
	Microhyla heymonsi
	Microhylidae
	Nh¸i bÇu
	
	

	5
	Ooeidozygz limma
	Ranidae
	Cãc n​íc
	
	

	6
	Rana cancrivora
	Ranidae
	Õch cua
	
	

	7
	Rana limnocharis
	Ranidae
	NgoÐ (nh¸i)
	
	

	8
	Rana macrodactyla
	Ranidae
	Nh¸i c©y (chµng hiu)
	
	

	9
	Rana rugulosa
	Ranidae
	Õch ®ång
	
	

	10
	Philantus bimaculatus
	Rhacophoridae
	Nh¸i b¸m
	
	

	11
	Rhacophorus leucomystax
	Rhacophoridae
	Nh¸i b¸m
	
	


Mammalia

	Ref
	Scientific name
	Family
	Vietnamese name
	Vietnam

Redbook
	IUCN

Redbook

	1. 
	Macaca fasicularis
	Cercopithecidae
	KhØ
	
	lr

	2. 
	Trachypihtecus cristarus
	Cercopithecidae
	Cµ khu
	
	

	3. 
	Cervus unicolor
	Cervidae
	Nai
	
	

	4. 
	Taphozous theobaldi
	Emballonuridae
	D¬i bao ®uèi ®en
	
	

	5. 
	E. temnrincki
	Felidae
	C¸o ngùa
	e
	

	6. 
	Felis bengalensis
	Felidae
	MÌorõng (chån)
	
	

	7. 
	Felis chaus
	Felidae
	MÌo ri
	e
	

	8. 
	Felis viverrina
	Felidae
	MÌo ca
	r
	

	9. 
	Herpestes javanicus
	Herpestidae
	Chån ®en
	
	

	10. 
	Hylobates concolor
	Hylobatidae
	V​în (lä nåi)
	e
	en

	11. 
	Manis javanica
	Manidae
	Tª tª
	
	lr

	12. 
	Bandicota bengalensis
	Muridae
	Chuét cèng lang
	
	

	13. 
	Bandicota indica
	Muridae
	Chuét cèng nhum
	
	

	14. 
	Mus musculus
	Muridae
	Chuét nh¾t
	
	

	15. 
	Rattus argentiventer
	Muridae
	Chuét c¬m
	
	

	16. 
	Rattus exulans
	Muridae
	Chuét nh¾t
	
	

	17. 
	Rattus flavipectus
	Muridae
	Chuét nhµ
	
	

	18. 
	Rattus losea
	Muridae
	Chuét ®ång bÐ
	
	

	19. 
	Rattus rattus
	Muridae
	Chuét nhµ
	
	

	20. 
	Lutra lutra
	Mustelidae
	R¸i c¸ th­​êng
	v
	

	21. 
	Lutra perspicitlata
	Mustelidae
	R¸i c¸ l«ng m​­ît
	v
	

	22. 
	Viverra zibetha
	Mustelidae
	
	
	

	23. 
	Viverricula indica
	Mustelidae
	
	
	

	24. 
	Cynoperus brachyotis
	Pteropodidae
	D¬i chã
	r
	

	25. 
	Megacrops ecaudatus
	Pteropodidae
	D¬i qu¶
	
	

	26. 
	Pteropus vam..
	Pteropodidae
	D¬i qu¹
	
	

	27. 
	Callosciurus erythraeus
	Sciuridae
	Sãc bông x¸m
	
	

	28. 
	callosciurus pygeythrus
	Sciuridae
	Sãc bông ®á
	
	

	29. 
	Menetes berdmorei
	Sciuridae
	Sãc ®Êt
	
	

	30. 
	Scinrus rodolphei
	Sciuridae
	Sãc
	
	

	31. 
	Sundasciurus hippurus
	Sciuridae
	Sãc ®u«i ®en
	
	

	32. 
	Tamiops swinhoe
	Sciuridae
	Sãc chuét lín
	
	

	33. 
	Suncus murinus
	Soricidae
	Chuét chï
	
	

	34. 
	Sus scrofa
	Suidae
	Heo rõng
	
	

	35. 
	Hylogalea murina
	Tupaiidae
	Nhen
	
	

	36. 
	Tupaia glis
	Tupaiidae
	§åi
	
	

	37. 
	Pipistrellus sp
	Vespertilionidae
	D¬i muçi
	
	

	38. 
	Vivera zebetha
	Viveriidae
	CÇy gi«ng
	
	

	39. 
	Viverricula indica
	Viveriidae
	Chån m​íp
	
	


Insect 

	Ref
	Scientific name 
	Note 

	1
	Baliothrips biformis
	Phyllophagous

	2
	Chilo polychrysus
	Phyllophagous

	3
	Euscyrtus concinnus
	Phyllophagous

	4
	Laodelphax striatellus
	Phyllophagous

	5
	Mythimna separata
	Phyllophagous

	6
	Nephotettix sp.
	Phyllophagous

	7
	Nilaparvata lugens
	Phyllophagous

	8
	Nymphula depuntalis
	Phyllophagous

	9
	Oxya sp.
	Phyllophagous

	10
	Recilia dorsalis
	Phyllophagous

	11
	Scirpophaga incertulas
	Phyllophagous

	12
	Sogatella furcifera
	Phyllophagous

	13
	Sogatodes oryzicola
	Phyllophagous

	14
	Amauromopha accepta metathoracia (Ashmead)
	Parasitic 

	15
	Anagrus flaveolus
	Parasitic 

	16
	Argyrophylax nigrotibialis (Baranov)
	Parasitic 

	17
	Brachymeria lasus (Walker)
	Parasitic 

	18
	Cardiochiles philippines (Ashmead)
	Parasitic 

	19
	Charops brachypterum (Gupta & Maheswary)
	Parasitic 

	20
	Copidosomopsis nacoleiae (Eady)
	Parasitic 

	21
	Cotesia agustibasis (Gahan)
	Parasitic 

	22
	Cotesia flavipes (Cameron)
	Parasitic 

	23
	Elasmus sp.
	Parasitic 

	24
	Gonatocerus sp.
	Parasitic 

	25
	Goniozus triangulifer (Kieffer)
	Parasitic 

	26
	Itoplectis narangae (Ashmead)
	Parasitic 

	27
	Macrocentrus philippinensis (Ashmead)
	Parasitic 

	28
	Oligosita aesopi (Girault)
	Parasitic 

	29
	Opius sp.
	Parasitic 

	30
	Phanerotoma sp.
	Parasitic 

	31
	Pipunculus javanensis (Meijera)
	Parasitic 

	32
	Pipunculus mutillatus (Loew)
	Parasitic 

	33
	Psis lacunatus (Johnson & Masner)
	Parasitic 

	34
	Snellenius manilae (Ashmead)
	Parasitic 

	35
	Telenonus cyus (Nixon)
	Parasitic 

	36
	Telenonus rowani (Gahan)
	Parasitic 

	37
	Temelucha philippinensis (Ashmead)
	Parasitic 

	38
	Tetragnatha maxillosa (Thonell)
	Parasitic 

	39
	Tetrastichus schoenobii (Ferriere)
	Parasitic 

	40
	Tomosvaryella oryzaetora (Koizumi)
	Parasitic 

	41
	Tomosvaryella subvirescens (Loew)
	Parasitic 

	42
	Trichomalopsis apanteloctena (Crawford)
	Parasitic 

	43
	Trichomma enaphalochrosis (Uchida)
	Parasitic 

	44
	Xanthopimpla flavolineata (Cameron)
	Parasitic 

	45
	Agriocnemis femina (Brauer)
	Aerial 

	46
	Agriocnemis pygmaea (Rambur)
	Aerial

	47
	Anaxipha longipennis (Serville)
	Aerial

	48
	Araneus inustus (Koch)
	Aerial

	49
	Argiope catenulata (Doleschall)
	Aerial

	50
	Atypena formosana
	Aerial

	51
	Conocephalus longipennis
	Aerial

	52
	Cyrtorhinus lividipennis (Reuter)
	Aerial

	53
	Harmonia octomaculata (Fabricius)
	Aerial

	54
	Lycosa pseudoanulata (Boesenberg & Strand)
	Aerial

	55
	Menochilus sixmaculata (Fabricius)
	Aerial

	56
	Mesovelia vittigera (Horvath)
	Aerial

	57
	Metioche vittaticollis (Stal)
	Aerial

	58
	Micraspis sp.
	Aerial

	59
	Oxyopes javabus (Thorell)
	Aerial

	60
	Oxyoppes lineatipes (Koch)
	Aerial

	61
	Panstenon sp.
	Aerial

	62
	Polytoxus fuscovittatus (Stal)
	Aerial

	63
	Acrida turrita Linne
	Not determine

	64
	Aedes sp.
	Not determine

	65
	Carabidae sp.
	Not determine

	66
	Euchonocephalus thunbergi Stal
	Not determine

	67
	Iridopteryx maculata Shiraki
	Not determine

	68
	Myzus persicae Sulzer
	Not determine

	69
	Opheonea sp.
	Not determine

	70
	Ophonus sp.
	Not determine

	71
	Psylipsocus sp.
	Not determine

	72
	Psylliodes sp.
	Not determine

	73
	Saigona ichidai Matsumura
	Not determine

	74
	Sphaeroderma fusicorne Baly
	Not determine

	75
	Yezophora vitta Matsumura
	Not determine


Annex 4: List of birds species in Cuu Long River Delta 
Note: 

(1) Vietnam Redbook: 

T- Threatened 


V- Vulnerable 


R- Rare

(2) IUCN: 

EN - Endangered 

VU - Vulnerable

NT - Nearly Threatened 
CR - Critically Endangered

(3) Residence  

1- In Ca Mau nation park 


2- Important wetlands in Cuu Long river delta 


3- Not in two items above 

	Ref.
	Scientific name
	Family 
	Vietnamese name
	Vietnam Redbook
	IUCN

Redbook
	Residence

	1 
	Accipiter badius
	Accipitridae
	¦ng x¸m
	
	
	2

	2 
	Accipiter gularis
	Accipitridae
	¦ng NhËt b¶n
	
	
	2

	3 
	Accipiter sp.
	Accipitridae
	
	
	
	2

	4 
	Aviceda jerdoni
	Accipitridae
	DiÒu mµo
	
	
	1

	5 
	Aviceda Leuphotes
	Accipitridae
	DiÒu mµo
	
	
	1

	6 
	Butastur indicus
	Accipitridae
	DiÒu Ên ®é
	
	
	2

	7 
	Circus aeruginosus
	Accipitridae
	DiÒu ®Çu tr¾ng
	
	
	2

	8 
	Circus melanoleucos
	Accipitridae
	DiÒu m­íp
	
	
	3

	9 
	Circus spilonotus 
	Accipitridae
	DiÒu ®Çu tr¾ng
	
	
	3

	10 
	Elanus caeruleus
	Accipitridae
	DiÒu tr¾ng
	
	
	1, 2

	11 
	Haliaeetus leucogaster
	Accipitridae
	§¹i bµng biÓn bông tr¾ng
	
	
	2

	12 
	Haliastur indus
	Accipitridae
	DiÒu löa
	
	
	1, 2

	13 
	Milvus migrans*
	Accipitridae
	DiÒu h©u
	
	
	1, 2

	14 
	Pandion haliaetus
	Accipitridae
	ã c¸
	
	
	2

	15 
	Spilornis cheela
	Accipitridae
	DiÒu hoa MiÕn ®iÖn
	
	
	2

	16 
	Spizaetus cirrhatus
	Accipitridae
	
	
	
	2

	17 
	Alauda gulgula
	Alaudidae
	S¬n ca
	
	
	2

	18 
	Mirafra assamica
	Alaudidae
	S¬n ca
	
	
	2

	19 
	Mirafra javanica
	Alaudidae
	S¬n ca Java
	
	
	3

	20 
	Alcedo atthis*
	Alcedinidae
	B«ng chanh
	
	
	1, 2

	21 
	Ceyx erithacus*
	Alcedinidae
	XÎo c¸ nhá
	
	
	1

	22 
	Ceyx rufidorsus*
	Alcedinidae
	XÎo c¸ nhá
	
	
	1

	23 
	Pelagopsis capensis
	Alcedinidae
	XÎo c¸ má ®á
	t
	
	1, 2

	24 
	Anas clypeata
	Anatidae
	VÞt má th×a
	
	
	3

	25 
	Anas crecca*
	Anatidae
	Mßng kÐt
	
	
	1

	26 
	Anas penelope*
	Anatidae
	VÞt ®Çu vµng
	
	
	1

	27 
	Anas poecilorhyncha
	Anatidae
	VÞt trêi
	
	
	2

	28 
	Anas querquedula
	Anatidae
	Bßng bßng, Mßng kÐt m©y tr¾ng
	
	
	2

	29 
	Nettapus Coromandelianus
	Anatidae
	Le khoang cæ
	
	
	1, 2

	30 
	Anhinga melanogaster
	Anhingidae
	§iªng ®iÓng
	
	
	1, 2

	31 
	Apus affinis
	Apodidae
	YÕn c»m tr¾ng
	
	
	2

	32 
	Apus pacificus
	Apodidae
	YÕn hång tr¾ng
	
	
	2

	33 
	Collocalia sp.
	Apodidae
	
	
	
	2

	34 
	Cypsiurus balasiensis
	Apodidae
	YÕn cä
	
	
	2

	35 
	Hirundapus caudacutus (H. cochinchinensis)
	Apodidae
	
	
	
	2

	36 
	Hirundapus giganteus
	Apodidae
	Ðn n©u ®u«i nhän
	
	
	1

	37 
	Ardea Cinerea
	Ardeidae
	DiÖc x¸m
	
	
	1, 2

	38 
	Ardea purpurea
	Ardeidae
	DiÖc löa
	
	
	1, 2

	39 
	Ardea sumatrana
	Ardeidae
	DiÖc sumatra
	
	
	1

	40 
	Ardeola bacchus
	Ardeidae
	Cß bî 
	
	
	1, 2

	41 
	Ardeola sp.
	Ardeidae
	
	
	
	2

	42 
	Ardeola spesciosa
	Ardeidae
	Cß bî 
	
	
	1

	43 
	Bubulcus ibis 
	Ardeidae
	Cß ruåi
	
	
	1, 2

	44 
	Butorides striatus*
	Ardeidae
	Cß xanh
	
	
	1, 2

	45 
	Casmerodius albus
	Ardeidae
	Cß ngµng lín
	
	
	2

	46 
	Dupetor flavicollis
	Ardeidae
	Cß h­​¬ng
	
	
	1, 2

	47 
	Egretta alba
	Ardeidae
	Cß ngµng lín
	
	
	1

	48 
	Egretta eulophotes*
	Ardeidae
	Cß Trung quèc
	
	en
	1, 2

	49 
	Egretta garzetta
	Ardeidae
	Cß ngµng nhá, cß tr¾ng
	
	
	1, 2

	50 
	Egretta intermedia
	Ardeidae
	Cß ngµng nhì
	
	
	1

	51 
	Egretta sacra
	Ardeidae
	Cß ®en
	
	
	1, 2

	52 
	Gorsachius melanolophus
	Ardeidae
	Cß t«m
	
	
	1

	53 
	Ixobrychus cinnamomeus
	Ardeidae
	Cß löa
	
	
	1, 2

	54 
	Ixobrychus eurhythmus*
	Ardeidae
	Cß löa
	
	
	1

	55 
	Ixobrychus sinensis
	Ardeidae
	Cß löa nhá, cß löa lïn
	
	
	1, 2

	56 
	Mesophoyx intermedia
	Ardeidae
	Cß ngµng nhá
	
	
	2

	57 
	Nycticorax nycticorax
	Ardeidae
	V¹c
	
	
	1, 2

	58 
	Coracina polioptera
	Campehagidae
	Ph­êng chÌo x¸m nhá
	
	
	3

	59 
	Caprimulgus macrurus
	Caprimulgidae
	Có muçi ®u«i dµi
	
	
	2

	60 
	Eurostopodus macrotis
	Caprimulgidae
	Có muçi
	
	
	1

	61 
	Centropus bengalensis
	Centropodidae
	B×m bÞp nhá
	
	
	1, 2

	62 
	Centropus sinensis
	Centropodidae
	B×m bÞm lín
	
	
	1, 2

	63 
	Ceryle rudis
	Cerylidae
	Bãi c¸ nhá
	
	
	1, 2

	64 
	Charadrius dubius*
	Charadriidae
	Choi choi nhá
	
	
	1

	65 
	Charandrius leschenaultii*
	Charadriidae
	Choi choi l­​ng hung
	
	
	1, 2

	66 
	Charandrius mongolus*
	Charadriidae
	Choi choi M«ng cæ
	
	
	1, 2

	67 
	Charandrius peronii
	Charadriidae
	Choi choi l​«ng ®en
	
	
	1

	68 
	Himantopus himantopus*
	Charadriidae
	Cµ kheo
	
	
	1, 2

	69 
	Pluviaslis dominica*
	Charadriidae
	Choi choi
	
	
	1

	70 
	Pluviaslis fulva
	Charadriidae
	Choi choi vµng
	
	
	2

	71 
	Pluviaslis squatarola*
	Charadriidae
	Choi choi x¸m
	
	
	1, 2

	72 
	Vanellus cinereus*
	Charadriidae
	Te vµng
	
	
	1, 2

	73 
	Vanellus duvancelii
	Charadriidae
	Te cùa
	
	
	1

	74 
	Vanellus indicus
	Charadriidae
	Te vÆt
	
	
	1, 2

	75 
	Charadrius alexandrinus
	Charandriidae
	Choi choi khoang cæ
	
	
	3

	76 
	Anastomus oscitans
	Ciconiidae
	Cß èc. Cß nh¹n
	r
	
	1, 2

	77 
	Ciconnia episcopus
	Ciconiidae
	Khoang cæ
	r
	
	1, 2

	78 
	Ibis cinereus
	Ciconiidae
	Cß lao x¸m
	r
	nt
	1

	79 
	Ibis leucocepphalus
	Ciconiidae
	Giang sen
	v
	vu
	1

	80 
	Leptoptilos dublus*
	Ciconiidae
	Gµ §·y lín, Giµ sãi lín
	e
	en
	1

	81 
	Leptoptilos Javanicus
	Ciconiidae
	Gµ §·y Java, Giµ sãi
	r
	vu
	1, 2

	82 
	Mycteria leucocephala
	Ciconiidae
	Giang sen, Cß l¹o Ên ®é
	
	
	2

	83 
	Xenorhynchus asiaticus
	Ciconiidae
	Cß ch©u ¸
	e
	
	1

	84 
	Cisticola juncidis
	Cisticolidae
	ChiÒn chiÖn ®ång hung
	
	
	2

	85 
	Prinia flaviventris
	Cisticolidae
	ChiÒn chiÖn bông vµng
	
	
	1, 2

	86 
	Prinia inornata
	Cisticolidae
	ChiÒn chiÖn bông hung
	
	
	2

	87 
	Prinia rufescens
	Cisticolidae
	ChiÒn chiÖn ®Çu n©u
	
	
	2

	88 
	Prinia subflava
	Cisticolidae
	ChiÒn chÖn bông vµng
	
	
	1

	89 
	Chalcophaps indica
	Columbidae
	Cu l«ng
	
	
	2

	90 
	Streptopelia chinensis
	Columbidae
	Cu g¸y
	
	
	1, 2

	91 
	Streptopelia tranquebarica
	Columbidae
	Cu ngãi
	
	
	1, 2

	92 
	Treron bicincta
	Columbidae
	Cu xanh
	
	
	1

	93 
	Treron vernans
	Columbidae
	Cu xanh
	
	
	1, 2

	94 
	Coraclas bengbalensis
	Coraciidae
	S¶ rõng
	
	
	2

	95 
	Eurystomus orientalis
	Coraciidae
	YÓng qu¹
	
	
	2

	96 
	Corvus macrorhynchos
	Corvidae
	Qu¹ ®en
	
	
	1, 2

	97 
	Crypsirina temia
	Corvidae
	Chim kh¸ch
	
	
	1, 2

	98 
	Kitta flavirostris
	Corvidae
	RÎ cïi
	
	
	1

	99 
	Pica pica
	Corvidae
	Bå c¸c
	
	
	1

	100 
	Cacomantis merulinus
	Cuculidae
	T×m vÞt
	
	
	1, 2

	101 
	Chrysococcyx maculatus
	Cuculidae
	T×m vÞt xanh
	
	
	3

	102 
	Clamator coromandus
	Cuculidae
	Kh¸t n­íc
	
	
	2

	103 
	Cuculus poliocephallus
	Cuculidae
	B×m bÞp
	
	
	1

	104 
	Eudynamus scolopaceae
	Cuculidae
	Tu hó
	
	
	1, 2

	105 
	Hierococcyx sparverioides
	Cuculidae
	ChÌo chÑo lín
	
	
	3

	106 
	Phaenicophaeus tristis
	Cuculidae
	Ph​­ín
	
	
	1, 2

	107 
	Dendrocygna javanica
	Dendrocygnidae
	Le n©u
	
	
	1, 2

	108 
	Falco peregrinus
	Falconidae
	C¾t lîn
	
	
	2

	109 
	Neohirax insignis
	Falconidae
	C¾t h«ng tr¾ng
	
	
	1

	110 
	Fregata sp.
	Fregatidae
	
	
	
	2

	111 
	Emberiza aureola
	Fringillidae
	SÎ ®ång ngùc vµng
	
	
	2

	112 
	Glareola maldivarum
	Glareolidae
	D« n¸ch n©u
	
	
	2

	113 
	Grus antigone
	Gruidae
	SÕu ®Çu ®á
	
	
	2

	114 
	Halcyon capensis
	Halcyonidae
	S¶ má réng
	
	
	3

	115 
	Halcyon chloris
	Halcyonidae
	S¶ khoang cæ
	
	
	1

	116 
	Halcyon coromanda*
	Halcyonidae
	S¶ hung
	r
	
	1

	117 
	Halcyon pileata*
	Halcyonidae
	S¶ ®Çu ®en
	
	
	1, 2

	118 
	Halcyon smyrnensis
	Halcyonidae
	S¶ ®Çu n©u
	
	
	1, 2

	119 
	Todiramphus chloris
	Halcyonidae
	
	
	
	2

	120 
	Riparia riparia
	Hirumdinidae
	Nh¹n n©u x¸m
	
	
	2

	121 
	Hirundo daurice*
	Hirundinidae
	Nh¹n bông x¸m
	
	
	1

	122 
	Hirundo rustica tytleri
	Hirundinidae
	Nh¹n bông hung
	
	
	1

	123 
	Hirundo rustica* 
	Hirundinidae
	Nh¹n bông tr¾ng
	
	
	1, 2

	124 
	Hydrophasianus chirurgus
	Jacanidae
	Gµ l«i n­íc
	
	
	2

	125 
	Metopidius indicus
	Jacanidae
	Gµ l«i n­íc Ên ®é
	
	
	2

	126 
	Aegithina tiphia
	Laniidae
	Chim xanh
	
	
	1, 2

	127 
	Coracina polioptera
	Laniidae
	
	
	
	2

	128 
	Dicrurus leucophaeus
	Laniidae
	ChÌo bÎo xanh
	
	
	2

	129 
	Dicrurus macrocercus*
	Laniidae
	ChÌo bÎo
	
	
	1, 2

	130 
	Dicrurus paradiseus
	Laniidae
	ChÌo bÎo cê ®u«i chÎ
	
	
	2

	131 
	Lanius ciristatus
	Laniidae
	Trao tr¶o
	
	
	2

	132 
	Lanius collurioides
	Laniidae
	B¸ch thanh nhá
	
	
	1

	133 
	Pericrocotus cinnamomeus
	Laniidae
	Ph­êng chÌo nhá
	
	
	2

	134 
	Pericrocotus divaricatus
	Laniidae
	Ph­êng chÌo tr¾ng lín
	
	
	3

	135 
	Pericrocotus flammeus
	Laniidae
	Ph­êng chÌo ®á lín
	
	
	2

	136 
	Rhipidura javanica
	Laniidae
	RÎ qu¹t
	
	
	1, 2

	137 
	Chlidonias hybridus
	Laridae
	Nhµn ®en
	
	
	3

	138 
	Chlidonias hydrida*
	Laridae
	Nhµn ®en
	
	
	1, 2

	139 
	Chlidonias leucopterus
	Laridae
	Nhµn x¸m
	
	
	2

	140 
	Gelochelidon nilotica*
	Laridae
	Nhµn ch©n ®en
	
	
	1

	141 
	Hydroprogne caspia*
	Laridae
	Nhµn Caspia
	
	
	1

	142 
	Larus brunnicephalus*
	Laridae
	Mßng bÓ ®Çu n©u
	
	
	1, 2

	143 
	Sterna albifrons
	Laridae
	Nhµn nhá
	
	
	2

	144 
	Sterna bergii*
	Laridae
	Nhµn mµo
	
	t
	1, 2

	145 
	Sterna caspia
	Laridae
	Nhµn Caxpia
	
	
	2

	146 
	Sterna hirundo
	Laridae
	Nhµn
	
	
	2

	147 
	Sterna sumatrana
	Laridae
	Nhµn Sumatra
	
	
	2

	148 
	Megalaima baemacephala
	Megalaimidae
	
	
	
	2

	149 
	Merops leschenanlti
	Meropidae
	TrÈu häng vµng
	
	
	1, 2

	150 
	Merops Orientalis
	Meropidae
	TrÈu häng xanh
	
	
	1, 2

	151 
	Merops philippinus
	Meropidae
	TrÈu häng hung
	
	
	1, 2

	152 
	Merops viridis*
	Meropidae
	TrÈu
	
	
	1

	153 
	Ficedula parva
	Monarchidae
	§íp ruåi häng ®á
	
	
	3

	154 
	Montacilla alba
	Motacillidae
	Ch×a v«i tr¾ng
	
	
	1

	155 
	Copsychus malabaricus
	Muscicapidae
	ChÝch choÌ löa
	
	
	2

	156 
	Copsychus saularis
	Muscicapidae
	ChÝch choÌ
	
	
	1, 2

	157 
	Hypothymis azurea
	Muscicapidae
	§íp ruåi xanh g¸y ®en
	
	
	1

	158 
	Saxicola caprata
	Muscicapidae
	SÎ bôi ®en
	
	
	2

	159 
	Saxicola torquata
	Muscicapidae
	SÎ bôi ®Çu ®en
	
	
	2

	160 
	Anthreptes malacensis
	Nectarinidae
	Hót mËt häng n©u
	
	
	1, 2

	161 
	Anthreptes singalensis
	Nectarinidae
	Hót mËt m¸ hång
	
	
	1

	162 
	Arachnothera chrysogenys
	Nectarinidae
	Hót mËt ¨n nhÖn
	
	
	1

	163 
	Nectarinia cakostetha
	Nectarinidae
	Hót mËt
	
	
	1

	164 
	Nectarinia flammaxillaris
	Nectarinidae
	Chim hót mËt
	
	
	1

	165 
	Dicaeum concolor
	Nectariniidae
	Chim s©u vµng lôa
	
	
	1

	166 
	Dicaeum cruentatum
	Nectariniidae
	Chim s©u n©u ®á
	
	
	1, 2

	167 
	Dicaeum ignipectus
	Nectariniidae
	Chim s©u ngùc ®á
	
	
	1

	168 
	Dicaeum Triginostigma
	Nectariniidae
	Chim s©u ngùc x¸m
	
	
	1

	169 
	Nectarinia jugularis
	Nectariniidae
	Hót mËt häng tÝm
	
	
	2

	170 
	Nectarinia sperata
	Nectariniidae
	Hót mËt hang hång
	
	
	2

	171 
	Houbaropsis bengalensis
	Otididae
	¤ t¸c
	
	
	2

	172 
	Gerygone sulphurea
	Pardalotidae
	ChÝch bông vµng
	
	
	1, 2

	173 
	Parus major
	Paridae
	B¹c m¸
	
	
	2

	174 
	Anthus cervinus
	Passeridae
	Chim manh
	
	
	1

	175 
	Anthus hodgsonii
	Passeridae
	Chim manh
	
	
	1

	176 
	Anthus novaeseclandiae
	Passeridae
	Chim manh
	
	
	1

	177 
	Anthus richardi
	Passeridae
	Chim manh lín
	
	
	2

	178 
	Anthus rufulus
	Passeridae
	
	
	
	2

	179 
	Lonchura malacca
	Passeridae
	Di ®Çu ®en
	
	
	1, 2

	180 
	Lonchura punctulata
	Passeridae
	Di ®¸
	
	
	1, 2

	181 
	Lonchura striata
	Passeridae
	Di cam
	
	
	1, 2

	182 
	Montacilla cinerea
	Passeridae
	Ch×a v«i nói
	
	
	2

	183 
	Montacilla flava
	Passeridae
	Ch×a v«i vµng
	
	
	2

	184 
	Passer flaveolus
	Passeridae
	SÎ bông vµng
	
	
	1, 2

	185 
	Passer montanus
	Passeridae
	SÎ
	
	
	1, 2

	186 
	Ploceus hypoxanthus
	Passeridae
	Dßng däc vµng
	
	
	1, 2

	187 
	Ploceus manyar
	Passeridae
	Dßng däc ®en
	
	
	1, 2

	188 
	Ploceus philippinus
	Passeridae
	Dßng däc
	
	
	1, 2

	189 
	Ploceus sp.
	Passeridae
	
	
	
	2

	190 
	Pelecanus onocrotalus*
	Pelecanidae
	Bå n«ng ch©n hång
	
	
	1

	191 
	Pelecanus philippinensis
	Pelecanidae
	Bå n«ng ch©n x¸m
	R
	VU
	1

	192 
	Phalacrocorax carbo
	Phalacroracidae
	B¹c m¸
	R
	
	1

	193 
	Phalacrocorax fuscicollis
	Phalacroracidae
	Cèc ®Õ nhá
	
	
	1, 2

	194 
	Phalacrocorax niger
	Phalacroracidae
	Cèc ®Ð
	
	
	1, 2

	195 
	Francolinus pintadeanus
	Phasianidae
	§a ®a
	
	
	2

	196 
	Chrysocolapter lucidus
	Picidae
	
	
	
	2

	197 
	Dendrocopus canicapillus
	Picidae
	Gâ kiÕn ®Çu x¸m
	
	
	2

	198 
	Dinopium javanense
	Picidae
	Gâ kiÕn vµng nhá
	
	
	1

	199 
	Picoides hyperythurus
	Picidae
	Gâ kiÕn nhá
	
	
	1

	200 
	Picoides macei
	Picidae
	Gâ kiÕn n©u
	
	
	1

	201 
	Picus cannus
	Picidae
	Gâ kiÕn xanh g¸y ®en
	
	
	1

	202 
	Picus chlorolophus
	Picidae
	Gâ kiÕn xanh c¸nh ®á
	
	
	1

	203 
	Picus vittatus
	Picidae
	
	
	
	2

	204 
	Amandava amandava
	Ploceidae
	Mai hoa, Di b¸o
	
	
	1

	205 
	Padda orizivora
	Ploceidae
	SÎ Java
	
	
	1

	206 
	Podiceps ruficollis
	Podicipedidae
	Le h«i
	
	
	1, 2

	207 
	Psittacula sp.
	Psittacidae
	
	
	
	2

	208 
	Pycnonotus blanfordi
	Pycnonotidae
	B«ng lau tai v»n
	
	
	3

	209 
	Pycnonotus goiavier
	Pycnonotidae
	
	
	
	2

	210 
	Hypsipetes propinquus
	Pycnontidae
	Cµnh c¹nh nhá
	
	
	1

	211 
	Pycnonotus goiavier
	Pycnontidae
	B«ng lau m©y tr¾ng
	
	
	1, 2

	212 
	Pycnonotus jocosus
	Pycnontidae
	Chµo mµo
	
	
	1

	213 
	Amaurornis phoenicurus
	Rallidae
	Cuèc ngùc tr¾ng
	
	
	1, 2

	214 
	Arenaria interpres
	Rallidae
	
	
	
	2

	215 
	Gallicrex cinerea
	Rallidae
	Gµ ®ång
	
	
	1, 2

	216 
	Gallinula chloropus
	Rallidae
	KÞch
	
	
	1, 2

	217 
	Gallirallus striatus
	Rallidae
	Gµ n­íc v»n
	
	
	2

	218 
	Heteroscelus brevipes
	Rallidae
	
	
	
	2

	219 
	Porphyrio porphyrio
	Rallidae
	XÝt
	
	
	1, 2

	220 
	Porzana fusca*
	Rallidae
	Cuèc ngùc n©u
	
	
	1, 2

	221 
	Rallina fasciata
	Rallidae
	Gµ n​­íc
	
	
	1

	222 
	Rallus gallus
	Rallidae
	Gµ rõng
	
	
	1

	223 
	Rallus striatus
	Rallidae
	Gµ n­​íc v»n
	
	
	1

	224 
	Recurvirostra avosetta*
	Recurvirostridae
	Cho¾t má cäng
	
	
	1

	225 
	Rostratula benghalensis
	Rostratulidae
	Nh¸t hoa
	
	
	1, 2

	226 
	Actitis hypoleucos*
	Scolopacidae
	Cho¾t nhá
	
	
	1, 2

	227 
	Calidris ferruginea*
	Scolopacidae
	RÏ bông n©u
	
	
	1, 2

	228 
	Calidris ruficollis*
	Scolopacidae
	RÏ cæ hung
	
	
	1

	229 
	Capella stenura*
	Scolopacidae
	RÐ giun
	
	
	1

	230 
	Gallinaro melanga (G. gallinago)*
	Scolopacidae
	RÏ giun th­êng
	
	
	1

	231 
	Limnodromus semipalmatus*
	Scolopacidae
	Cho¾t ch©n mµng lín
	
	
	1, 2

	232 
	Limosa lapponica*
	Scolopacidae
	Cho¾t má th¶ng ®u«i vµng
	
	
	1, 2

	233 
	Limosa limosa*
	Scolopacidae
	Cho¾t má th¶ng ®u«i ®en
	
	
	1, 2

	234 
	Numenius arquata*
	Scolopacidae
	RÎ má cong lín
	
	
	1, 2

	235 
	Numenius madagascariensis*
	Scolopacidae
	RÎ má cong h«ng n©u
	
	NT
	1, 2

	236 
	Numenius Phaeopus*
	Scolopacidae
	RÎ má cong bÐ
	
	
	1, 2

	237 
	Philomachus pugnax*
	Scolopacidae
	RÏ lín
	
	
	1

	238 
	Tringa  Erythropus*
	Scolopacidae
	Cho¾t ch©n ®á
	
	
	1

	239 
	Tringa brevipes
	Scolopacidae
	Cho¾t lïn ®u«i x¸m
	
	
	1

	240 
	Tringa Glareola*
	Scolopacidae
	Cho¾t bông x¸m
	
	
	1, 2

	241 
	Tringa nebularia*
	Scolopacidae
	Cho¾t lín
	
	
	1, 2

	242 
	Tringa ochropus*
	Scolopacidae
	Cho¾t bông tr¾ng
	
	
	1, 2

	243 
	Tringa stagnatilis*
	Scolopacidae
	Cho¾t ®èm ®en
	
	
	1, 2

	244 
	Tringa totonus*
	Scolopacidae
	Cho¾t n©u
	
	
	1, 2

	245 
	Xennus cinereus*
	Scolopacidae
	Cho¾t ch©n mµng bÐ
	
	
	1, 2

	246 
	Gallinaro stenura
	Scolopocidae
	RÏ giun ch©u ¸
	
	
	3

	247 
	Ninox scutulata*
	Strigidae
	Có vä, Có mÌo
	
	
	1

	248 
	Otus bakkamoena
	Strigidae
	Có mÌo khoang cæ
	
	
	1

	249 
	Acridotheres cinereus
	Sturnidae
	S¸o má vµng
	
	
	2

	250 
	Acridotheres fuscus
	Sturnidae
	S¸o má vµng
	
	
	1

	251 
	Acridotheres tristis
	Sturnidae
	S¸o n©u
	
	
	1, 2

	252 
	Aplonis panayensis
	Sturnidae
	S¸o xanh
	
	
	1

	253 
	Sturnus burmannicus
	Sturnidae
	
	
	
	2

	254 
	Sturnus gradis
	Sturnidae
	S¸o má vµng
	
	
	1

	255 
	Sturnus malabaricus
	Sturnidae
	S¸o ®¸ du«i hung
	
	
	2

	256 
	Sturnus nigricollis
	Sturnidae
	S¸o n©u, S¸o sËu
	
	
	1, 2

	257 
	Sturnus sinensis
	Sturnidae
	S¸o ®¸ Trung quèc
	
	
	1, 2

	258 
	Acrocephalus aedon
	Sylviidae
	ChÝch má réng
	
	
	2

	259 
	Acrocephalus bistrigiceps
	Sylviidae
	ChÝnh ®µu nhän mµu ®en
	
	
	2

	260 
	Acrocephalus orientalis
	Sylviidae
	ChÝch ®Çu nhän Ph­¬ng ®«ng
	
	
	2

	261 
	Locustella certhiola
	Sylviidae
	ChÝch ®Çm lÇy lín
	
	
	2

	262 
	Locustella lanceolata
	Sylviidae
	ChÝch ®Çm lÇy nhá
	
	
	2

	263 
	Macronous gularis
	Sylviidae
	ChÝch ch¹nh m¸ vµng
	
	
	2

	264 
	Megalurus palustris
	Sylviidae
	ChiÒn chiÖn lín
	
	
	2

	265 
	Pellornrum ruficeps
	Sylviidae
	
	
	
	2

	266 
	Phylloscopus tenellipes
	Sylviidae
	ChÝch ch©n x¸m
	
	
	2

	267 
	Timalia pileata
	Sylviidae
	Ho¹ mi nhá
	
	
	2

	268 
	Cisticola exilis
	Sylyiidae
	ChiÖn ®ång ®Çu vµng
	
	
	1

	269 
	Orthotomus atrogularis
	Sylyiidae
	ChÝch b«ng
	
	
	1, 2

	270 
	Orthotomus ruficeps
	Sylyiidae
	ChÝch b«ng n©u
	
	
	1, 2

	271 
	Orthotomus sericeus 
	Sylyiidae
	ChÝch b«ng n©u
	
	
	1

	272 
	Orthotomus sutorius
	Sylyiidae
	ChÝch b«ng ®u«i dµi
	
	
	1, 2

	273 
	Phylloscopus coronatus*
	Sylyiidae
	ChÝch m©y vµng
	
	
	1

	274 
	Phylloscopus fuscatus*
	Sylyiidae
	ChÝch
	
	
	1, 2

	275 
	Phylloscopus inornatus
	Sylyiidae
	ChÝch m©y vµng
	
	
	3

	276 
	Phylloscopus maculipennis
	Sylyiidae
	ChÝch mÆt x¸m
	
	
	1

	277 
	Plegadis falcinellus
	Threskiornidae
	Qu¾m ®en
	
	
	1, 2

	278 
	Threskiornis melanocephalus
	Threskiornidae
	Qu¾m tr¾ng
	
	NT
	1, 2

	279 
	Pseudibis davisoni
	Threskiornithidae
	Qu¾m c¸ch xanh
	
	
	2

	280 
	Coturnix chinensis
	Turnicidae
	Cay Trung quèc
	
	
	3

	281 
	Turnix sp.
	Turnicidae
	
	
	
	2

	282 
	Turnix sylvatice 
	Turnicidae
	Cun cót nhá
	
	
	3

	283 
	Turnix tanki
	Turnicidae
	Cun cót l­ng hung
	
	
	3

	284 
	Tyto alba
	Tytonidae
	Có lîn
	
	
	1, 2

	285 
	Tyto capensis
	Tytonidae
	Có lîn
	
	
	2

	286 
	Zosterops japonica*
	Zosteropidae
	Vµnh khuyªn
	
	
	1

	287 
	Zosterops palpebrosus
	Zosteropidae
	Vµnh khuyªn häng vµng
	
	
	1, 2

	288 
	Aquila clanga
	
	§¹i bµng ®en
	
	
	3

	289 
	Hemipus picatus
	
	Ph­êng cheo ®en
	
	
	3

	290 
	Luscinia svecica
	
	Oanh cæ xanh
	
	
	3

	291 
	Ridotheres tritis
	
	S¸o n©u
	
	
	3


Annex 5: List of floating flora in fresh water areas in Cuu Long River Delta 
Note: 
	Text format (font)
	Symbol of

	Cyanobacteria 
	phylum

	Chroococcaceae
	class 

	Chroococcales
	order 

	Chroococcaceae
	family 

	Dactylococcopsis 
	species 


	
	Cyanobacteria 

	
	Chroococcaceae

	
	Chroococcales

	
	Chroococcaceae

	1
	Dactylococcopsis acicularis

	2
	Microcystis  aeruginosa

	3
	Gomphosphaeria  lacustris

	4
	Rhaphidiopsis curvata

	5
	R. mediterranea

	
	Rivulariaceae

	6
	Calothrix gracillis

	7
	Calothrix   confevicola  ( Roth) Ag

	8
	C.  confervicola ( Roth) Ag.

	
	Nostocales

	
	Nostocaceae

	9
	Aphanizomenon flos- aquae

	10
	Anabaena affinis

	11
	Anabaena circinalis

	
	Oscillatoriaceae

	12
	Trichodesmium thiebauty Gomont

	13
	Tr. Erythraceum Ehr

	14
	Richelia intracellularis  Schmidt

	15
	Oscillatoria  limosa Ag

	16
	O. acuta

	17
	O. geitleriana

	18
	O. nigro- viridis

	19
	O. proboscidea

	20
	O. salina

	21
	O. subbrevis

	22
	O. planetomica

	23
	O. formosa  Bory

	24
	O. linetica

	25
	O. chalyber

	26
	O. tenuis

	27
	O. acuta

	28
	O. cortiana

	29
	O. salina

	30
	Oscillatoria  sp.

	31
	Spirulina princeps W& G.S.West

	32
	S. major

	33
	S. terrinima

	34
	Phormidium tenue

	
	Scytonemataceae

	35
	Plectonema tomasiniana (Kutz) Born.

	
	Stigonemataceae

	36
	Haphalosiphon parvulus Jao var minor.

	
	Bacillariophyta

	
	Centridae

	
	Discinales

	
	Melosiraceae

	37
	Melosira  mumuloides  Agar.

	38
	M. moniliformis

	39
	M. granulata Ralfs

	40
	M. granulata  var. angutissima

	41
	M. varians Ag

	42
	M. distans  Kutzing

	43
	M. islandica subsp. helvetica

	44
	M. sulcata

	45
	M. juergensi

	
	Coscinodiscaceae

	46
	Actino ptychus  undulatus

	47
	A. crassus

	48
	A. annulatus

	49
	Cyclotella  meneghiniana

	50
	C. bodanica

	51
	C.  striata

	52
	C.  comta

	53
	Coscinodiscus  gigas  Ehr.

	54
	C.  gigas var. pratexta (Janish) Hustedt           

	55
	C.   jonesianus (Grev) Ostf.

	56
	C.  thorii  Grunov

	57
	C. asteromphalus

	58
	C. biparticus

	59
	C. diversus

	60
	C. exentricus

	61
	C. granii

	62
	C.  perporatus  var. pavillardi

	63
	C. subtilis

	64
	C. lacustris

	65
	C. lineatus

	66
	C. marginatus

	67
	C. oculus - iridis

	68
	C. radiatus

	69
	Hemidiscus  hardmanianus ( Grev) Mann

	
	Achnanthaceae

	70
	Cocconeis   placentula Ehr

	71
	C.  scutellum

	
	Thalassiosiraceae

	72
	Thalassiosira  subtilis  Ostenfeld) Grun.

	73
	T. pacifica

	
	Leptocylindraceae

	74
	Dactyliosolen  antarcticus Castracane

	75
	Guinardia  flaccida (Castracane )Peragallo

	76
	Leptocylindrus  danicus Cleve

	
	Skeletonemaceae

	77
	Lauderia  borealis  Gran

	78
	Skeletonema  costatum (Greville) Cleve

	79
	Stephanopisix palmeriana  ( Graville) Grunow

	
	Rhizosoleniaceae

	80
	Rhyzosolenia styliformis Brigh.

	81
	Rhyzosolenia    styliformis var. longispina Hustedt

	82
	R. styliformis var. latissima Brigh.

	83
	R. crassispina

	84
	R. delicatula

	85
	R. alata  Brigh.

	86
	R. alata forma  gracillima (Cleve) Grunow

	87
	R. alata  f.  indica  (Peragallo) Ostenfeld

	88
	R. cylindrus

	89
	R. imbrucata

	90
	R. alata f. genuina Gran.

	91
	R. robusta  Norman

	92
	R. bergonii Peragallo

	93
	R. calca- avis  M. Schutze

	94
	R. setigera Brigh.

	95
	R. hebetata  f. semispina (Hensen) Gran.

	96
	R. arafurensis Castracane

	97
	R. hyalina Ostenfeld

	98
	R. stolterfothii Peragallo

	
	Bacteriaceae

	99
	B. comosum Pavillars

	100
	B. comosum  var. hispida( Castracane) Ikari

	101
	B. hyalimum  Lauder

	102
	B. minus

	103
	B. delicatulum

	104
	B. elongatum

	
	Chaetoceraceae

	105
	Chaetoceros. coarctatus Lauder

	106
	C. tortissimus Gran.

	107
	C. diversusCleve

	108
	C. affinis Lauder

	109
	C. abnormis

	110
	C. compactum

	111
	C. tetratischon Cleve

	112
	C. filiferum  Karsten

	113
	C. denticulatus Lauder

	114
	C.  decipiens Clever

	115
	C.  lorenzianusGrunow

	116
	C.  distans  Cleve

	117
	C.   curvisetus  Cleve

	118
	C. brevis Schut.

	
	Biddulphiaceae

	119
	Biddulphia   sinensis Grewille

	120
	B. alternans

	121
	B. mobiliensis

	122
	B. reticulum

	123
	B. regia (Schutze)  Ostelfeld

	124
	B. obtusa

	125
	Triceratium  favus

	126
	Dithilium sol Grunow

	127
	Licmophora abbreviata  Agardh

	
	Eucampiaceae

	128
	Hemiaulus sinensis Greville

	129
	H. membranaceae

	130
	H.  indicus

	131
	H. hauckii

	132
	Climacodium  frauenfeldianum  Grunow

	133
	Climacodium  biconcavum  Cleve

	134
	Cerataulina compacta Ostenfeld

	135
	C. bergonii

	
	Pennatae

	
	Araphinales

	
	Fragilariaceae

	136
	Thalassionema  nitzschioides Grunow

	137
	Thalassiothrix  frauenfelldii     Grunow

	138
	T. longissima 

	139
	Asterionella japonica Cleve

	140
	Gramatophora  angulosa  Ehr.

	141
	Synedra acus Kutz

	142
	Synedra gailonii  ( Bory) Ehr.

	143
	S. ulna (Mitzsch) Ehr.

	144
	S. ulna (Mitzsch) Ehr. var biceps (kg) Schonf.

	145
	Fragillaria  construens  Grunow

	146
	F. virescens  Ralfs.

	147
	Eunotia sudetica

	148
	E. tautoniensis 

	
	Naviculaceae

	149
	Diatoma  elongatum  Ehr

	150
	D. hyalina

	151
	Navicula cancellata Donk

	152
	N. marina

	153
	N. palpebralis

	154
	N. phyllepta

	155
	N. pseudopalpebralis

	156
	N. membranacea

	157
	N. gravillei

	158
	N. elegans W.Smith

	159
	Navicula  placentula Grun

	160
	Navicula  placentula fo. lanceolata

	161
	N. gracillis  Ehr

	162
	N. rhynchocephala

	163
	Diploneis elliptica

	164
	D. scabrro

	165
	Frustulia interposita

	166
	Frustulia rhomboides Ehr

	167
	Amphora hyalina Kutzing

	168
	Gyrosigma. Strigille ( W.Smith)

	169
	Gyrosigma  attenuatum

	170
	G. angulatus

	171
	G. balticum

	172
	Pleurosigma    afine  Grunow

	173
	P. fasciola

	174
	P. naviculaceum Breb

	175
	P. angulatum

	176
	P. elongatum 

	177
	P. normannii

	178
	P. formosum

	179
	Pinnularia subsolaris

	180
	P.legumen

	181
	Pinnularia  sp.

	182
	Amphora hendeyi  n. sp.

	183
	Cymbella  turgida  Clever 

	184
	C. parva  Clever

	185
	C. ventricosa  Kutz

	186
	Gomphonema  sphaerophorum Ehr

	187
	G. olivaceum Ehr

	188
	Nedium  affine  Ehr.

	
	Epithemiaceae

	189
	Epithemia  sp.

	190
	Rhopalodia   giba Ehr

	
	Nitzschiaceae

	191
	Nitzschia longissima ( Breb) Gran

	192
	N. closterium

	193
	N. gracilis

	194
	N. lorenziana

	195
	N. sigma

	196
	N. spectabilis

	197
	N. longissima var. reversa Grunow

	198
	N. seriataCleve

	199
	N.  pungens Grunow

	200
	Nitzschia  recta  Hantsch

	201
	N.   filiformis Hust.

	202
	N.  filippinarum Ehr

	
	Surirellaceae

	203
	Surirelle  gema Ehr

	204
	Surirella   robusta Ehr

	205
	S.   robusta  var. splendida

	206
	S. elegans

	207
	S. tenera

	
	Chlorophyta

	
	Chlorophyceae

	
	Tetrasporales

	
	Tetrasporaceae

	208
	Chlorosarcina  parvula Lemm.

	
	Chlorococcales

	
	Characiaceae

	209
	Schroederia  indica (West) Korsch

	210
	Sch. Setigera (Schroder) Lemm

	
	Hydrodictyaceae

	211
	Pediastrum  sturmii

	212
	P. duplex

	213
	Pediastrum  duplex var reticulatum Lagerh

	214
	P.  dublex var dublex

	215
	P. simplex  var. clathratum

	216
	P. tetras ( Ehr) Ralffs

	217
	P.  tetras  var  tetraodon ( Cord) Rab.

	218
	Tetraedron  arthrodesmiforme.

	219
	T. minimum (A.Br.) Hansg.

	
	Oocystaceae

	220
	Chlorella  vulgaris  Beij.

	221
	Ch. variegatus  Beij.

	222
	Coelastrum reticulatum ( Dang) Senn.

	223
	Ankistrodesmus  densus  (Lemm) Wille

	224
	A. falcatus Ralfs ( Corda) Ralfs

	225
	Selenastrum bibraianum Reinsch

	226
	Monoraohidium irregulare Lemm

	227
	Asterococcus limneticus Smith

	
	Scenedesmaceae

	228
	Crucigenia  tetrapedia ( Kirchner) W&G  West

	229
	Scenedesmus  quadricauda  (Turp.) Breb.

	230
	Sce.  Quadricauda var spinosus Dedus

	231
	Sce. ellipsoideus  Chodat

	
	Zygnematales

	
	Zygnemataceae

	232
	Mougeotia  viridis (Kutz.)

	233
	Spirogyra  ionia

	234
	Ho Mesotaeniaceae

	235
	Gonatozygon  aculeatum  Hast

	
	Desmidisceae

	236
	Closterium  cetaceum Ehr

	237
	C. ehrenbergii  Menegh.

	238
	C. porrectum  var angustatum West  & West

	239
	C. praelongum var. brevius  Grunow

	240
	C. praelongum var praelongum 

	241
	C. longicauda var tropica

	242
	Cosmarium  sportella Ehr

	243
	Co.  laeve Grunow

	244
	Co.  medioscrobiculatum West

	245
	Co. punctatum Ehr

	246
	Co. bubgranatum var. bubgranatum

	247
	Hyalotheca dissiliens ( J.E. Smith) Breb.

	248
	Staurastrum  tetraceum Grunow

	249
	St.  acanthastrum Ehr

	250
	St.  wildermanii var. unospiniferum

	251
	Pleurotaenium  coronatum Breb.

	252
	Pl.  verrucosum Ehr

	253
	Pl. trabecula var. trabecula

	254
	Spondilosium  planum (Voll) West & West

	255
	Xanthidium  spinosum (Josh) West&West

	
	Ulotrichales

	
	Ulotricaceae

	256
	Ulothrix zonata ( Schmide ) Bohlin

	
	 Sphaeropleaceae

	257
	Sphaeroplea  annilina ( Roth) Agradh.

	
	Cladophorales

	
	Cladophoraceae

	258
	Bacicladia chenonum (Collinis) Hpffmann & Tilden

	
	Oedogoniales

	
	Oedogoniaceae

	259
	Oedogonium  crassum Hass

	260
	Oedogonium  sp. 

	
	Schizogoniales

	
	Schizogoniaceae

	261
	Schizogonium  murale  Kutz

	
	Euglenophyta

	
	Euglenophyceae

	
	Euglenales

	
	Euglenaceae

	262
	Euglena acus Ehr

	263
	Eu. caudata Hubner

	264
	Eu. caudata var  minor Defl

	265
	Eu. sanguinea  Ehr

	266
	Eu. tristella  Chu

	267
	P. contortus Stein

	268
	P. circulatus Stein

	269
	P. longicauda Ehr

	270
	Phacus torta   Lemm

	271
	Ph. Lismorensis Stein

	272
	Ph.  Circulatus Ehr

	273
	Ph.  Longicauda Ehr

	274
	Trachelomonas  planktonica var. oblonga

	275
	Tr. nikliewskii f. bourellyi

	276
	Tr. Armata Ehr

	
	Pyrrophyta

	
	Mastigophora

	
	Dinoflagellta

	
	Peridiniidae

	277
	Amphisolenia  bidentata Schroder

	278
	Triposolenia  bicornis kof.

	279
	Ceratium macroceros Breve

	280
	C. deflexum  (Kof.) Jorgensen

	281
	C. tripos ( O.F. Muller) Nitzsch

	282
	C. longirostrum(Gourret) Jorg.

	283
	C. furca var. bergia ( Ehr) Jorg

	284
	Dinophisis  homunculusStein

	285
	Protoceratium  reticulatum  (Cl & L.) Lebour

	
	Chrysophyta

	
	Chrysomonadacae

	
	Chrysomonadales

	
	Ochromonadaceae

	286
	Dinobryon  sertularia  Ehr.

	287
	D.  divergens

	
	Xanthophyta

	288
	Tetrasedriella  gigas


Annex 6: List of detected species and distribution of inland fresh water invertebrate species  in Cuu Long River Delta 

Note: 
	Text format (font)
	Symbol of

	Cyanobacteria 
	phylum

	Chroococcales
	order 

	Chroococcaceae
	family 

	Dactylococcopsis 
	species 


	
	Protozoa

	
	Protomonadina

	1
	Codonodendron ocellatum

	2
	Monas vivipara, Ehr

	3
	Monas coronifera Skuja

	4
	Oicomonas termo (Ehr) S.kent

	5
	Physomonas vestita Stokes

	6
	Polyoeca dumosa

	7
	Salpingorhiza pascheriana Klug

	
	Amoebina (Amoebae)

	8
	Amoeba guttula Dujardin

	9
	Amoeba polypoidia

	10
	Astramoeba radiosa Ehr

	11
	Chaos diffluens Muller

	12
	Pelomyxa palustris Greeff

	13
	Pelomyxa villosa Leidy

	14
	Rugipes bilzi Schaeffer

	
	Testacea

	15
	Arcella polypora Penard

	16
	Arcella  discoides Ehr

	17
	Arcella  megastoma Penard

	18
	Arcella  vulgaris Ehr

	19
	Assulina muscorum Greeff

	20
	Assulina seminulum Ehr

	21
	Centropyxis aculeata (Ehr) Stein

	22
	Centropyxis constricta (Ehr) Penard

	23
	Centropyxis ecornis (Ehr) Leidy

	24
	Chlamydophrys minor Belar

	25
	Diffugia unceolata Carter

	26
	Diffugia acuminata Ehr       

	27
	Diffugia  corona Wallich  

	28
	Diffugia  lebes Penard

	29
	Diffugia  oblonga Ehr  

	30
	Euglypha cristata Leidy

	31
	Euglypha laevis Ehr

	32
	Euglypha  tuberculata Dujardin

	33
	Euglypha  mucronata Leidy

	34
	Heleopera rosea Penard

	35
	Hyalosphenia elegans Leidy

	35
	Lesquereusia modesta Rhumbler

	37
	Nebela corralis Ehr

	38
	Nebela  flabellulum Leidy

	39
	Pontigulasia vas Leidy

	40
	Sphenoderia macrolepis Leidy

	41
	Trinema enchelys Ehr

	42
	Tracheleuglypha dentata Vejdovsky

	
	Actinophrydia

	43
	Actinophrys sol Ehr

	44
	Acanthocystis chaetophora Schrank

	45
	Actinosphaerium eichhornii Ehr

	46
	A. eichhornii var. majus Penard      

	
	Holophryidae

	47
	Enchelys simplex (Kahl) 

	48
	Enchelyodon elegans Kahl

	49
	Holophrya simplex Schewiakoff

	50
	Lacrymaria olor  O.F.Muller

	51
	Microregma auduboni (Smith)

	52
	Paradileptus robustus Wenrich

	53
	Platyophrya vorax Kahl 

	54
	Plagiocampa mutabilis Schewiakoff

	55
	Placus luciae (Kahl)

	56
	Prorodon discolor Ehr

	57
	Prorodon  teres Ehr

	58
	Pseudoprorodon ellipiticus Kahl

	59
	Spasmostoma viride Kahl

	60
	Trachelophyllum apiculatum (Perty)

	61
	Urotricha farcta Caparede & Lachmann

	62
	Ileonema ciliata (Roux)

	
	Actinobolinidae

	63
	Actinobolina radians (Stein)

	
	 Amphileptidae

	64
	Amphileptus claparedei Stein

	65
	Acineria incurvata Dujardin

	66
	Loxophyllum helus (Stokes)

	
	 Chlaydodontidae

	67
	Chilodonella uncinata (Ehr)

	
	 Colepidae

	68
	Coleps elongatus Ehr

	69
	Coleps hirtus (O.F.Muller)

	
	 Didinnidae

	70
	Didinium balbianii (Fabre-Domergue)

	
	 Dysteriidae

	71
	Trochilioides recta (Kahl)

	
	 Loxodidae

	72
	Loxodes magnus Stokes 

	
	 Nassulidae 

	73
	Chilodontopsis depressa (Perty)

	74
	Cyclogramma trichocystis (Stokes)

	75
	Nassula ornata  Ehr

	76
	Orthodon hamatus Gruber 

	
	 Spathidiidae

	77
	Homalozoon vermiculare (Stokes)

	78
	Spathidium spathula (O.F.Muller)

	79
	Spathidioides sulcatum Brodsky

	
	 Tracheliidae

	80
	Branchioecetes gammari (Penard)

	81
	Dileptus anser (O.F.Muller)

	82
	Lionotus fasciola (Ehr)

	83
	Paradileptus robustus Wenrich

	
	 Trichostomina

	
	 Colpodidae

	84
	Colpoda cucullus O.F.Muller

	85
	Bresslaua vorax Kahl

	86
	Bryophryta bavariensis Kahl

	87
	Tillina magna Gruber

	
	 Conchophthiridae

	88
	Conchophthirus anodontae (Ehr)

	
	 Paramecidae

	89
	Paramecium aurelia Ehr

	90
	Paramecium  caudatum Ehr

	91
	Paramecium  multilicronucleatum Powers & Mitchell

	92
	Paramecium trichium Stokes

	93
	Physalophrya spumosa (Penard)

	
	 Plagiopylidae

	94
	Plagiopyla nasuta Stein

	
	 Trichopelmidae

	95
	Pseudomicrothorax agilis Mermod

	
	Hymenostomina

	96
	Colpidium colpoda (Ehr)

	97
	Dichilum platessoides Faure - Fremiet

	98
	Frontoniella  complanata Wetzel

	99
	Glaucoma scintillans Ehr

	100
	Leucophrys patula Ehr

	101
	Leucophrydium putrinum Roux

	102
	Tetrahymena Pyriformis (Ehr)

	103
	Uronemopsis kenti (Kahl)

	
	 Pleuronematidae 

	104
	Ctedoctema  acanthocrypta Stokes

	105
	Cyclidium glaucoma O.F.Muller

	106
	Histiobalantium natans  (Claparede & Lachmann)

	107
	Pleuronema coronatum Kent

	
	 Bursariidae

	108
	Bursaria trucatella O.F.Muller

	109
	Bursaridium schewakoffi Lauterborn

	110
	Thylacidium truncatum Schewiakoff

	
	 Metopidae

	111
	Bryometopus sphagni (Penard)

	112
	Metopus es  (O.F.Muller)

	
	 Reichenowellidae

	113
	Balantidioides bivacuolata   Kahl

	
	 Spirostomidae

	114
	Blepharisma lateritum (Ehr)

	115
	Phacodinium metchnikoffi (Certes)

	116
	Pseudoblepharisma crassum Kahl

	117
	Spirostomum minus Roux

	118
	S. teres Claparede & Lachmann

	
	 Stentoridae

	119
	Climacostomum virens (Ehr)

	120
	Stentor ignaeus Ehr

	121
	Stentor roesali Ehr

	
	 Halterudae

	122
	Halteria grandinella (O.F.Muller)

	
	 Tintinnidae

	123
	Tintinnidium fluviatile Stein

	124
	Tintinnopsis cylindrata Kafoid & Campbell

	
	Aspidiscidae

	125
	Aspidisca costata (Dujardin)

	
	Euplotidae

	126
	Euplotes eurystomus Wreniowski

	127
	Euplotes patella (O.F.Muller)

	
	Epalcidae

	128
	Discomorpha pectinata Levander

	129
	Pelodinium reniforme Lauterborn

	
	Oxytrichidae

	130
	Amphisiella oblonga Schewiakoff

	131
	Balladyna elongata Roux

	132
	Histrio  histrio (O.F.Muller)

	133
	Holosticha vernalis Stokes

	134
	Hypotrichidium conicum Ilowaisky

	135
	Kahlia acrobates Horvath

	136
	Kerona polyporum Ehr

	137
	Onychodromopsis flexilis Stokes

	138
	Opisthotricha procera Kahl

	139
	Oxytricha fallax Stein

	140
	Paraholosticha herbicola Kahl

	141
	Pleurotricha grandis Stein

	142
	Steinia candens Kahl

	143
	Strongylidium crassum Sterki

	144
	Stylonychia mytilus Ehr

	145
	Trichotaxis fossicola  Kahl

	146
	Tachysoma pellionella (O.F.Muller)

	147
	Uroleptus piscis (O.F.Muller)

	148
	Urostyla grandis Ehr

	149
	Urostyla trichogaster Stokes

	
	Urceolariidae

	150
	Cyclochaeta spongillae Jackson

	151
	Opisthonecta henneguyi Faure - Fremiet

	152
	Trichodina sp

	
	Astylozoonidae

	153
	Astylozoon faurei Kahl

	
	Epistylidae

	154
	Campanella umbrellaria Linnaeus

	155
	Rhabdostyla pyriformis (Perty)

	
	Ophrydidae

	156
	Ophrydium eichhorni Ehr

	
	Vaginicolidae

	157
	Cothurnia imberbis Ehr

	158
	Vaginicola ingenita (O.F.Muller)

	
	Vorticellidae

	159
	Vorticella campanula  Ehr

	
	Podophryidae

	160
	Podophrya fixa (O.F.Muller)

	161
	Sphaerophrya magna Maupas

	
	Rotatoria 

	
	Philodinidae

	162
	Rotaria rotaria (Pallas)

	163
	Rotaria neptunia (Ehrenberg)

	164
	Rotaria citrinus Scopoll

	165
	Embata  commensalis Bryce

	166
	Macrotrachela quadricornifera

	
	Trichocercidae

	167
	Trichocerca cylindrica (Imhof)

	168
	Trichocerca    ucina (Wierzetzach

	169
	Trichocerca  pusilla (Lauterborn)

	170
	Trichocerca longiseta (Schrank)

	171
	Ascomorphella volvocicola Wiszniewski

	172
	Elosa woralli Lord

	
	Synchaetidae

	173
	Polyarthra vulgaris Carlin

	174
	Polyarthra dolicoptera Idellson

	175
	Polyarthra euryptera

	176
	Ploesoma truncatum (Levander)

	177
	Ploesoma triacanthum Herrick

	178
	Bipalpus  hudsoni (Imhof)

	
	Asplanchnidae

	179
	Asplanchna sieboldi (Leydig)

	180
	asplanchna multiceps (Shrank)

	181
	Asplanchna myrmeleo Guerne 

	182
	Asplanchna priodonta Gosse

	
	Lecanidae 

	183
	Lecane leontina (Turner )

	184
	Lecane  luna (Muller)

	185
	Lecane curvicornis (Murray)

	186
	Lecane (Monostyla) quadridentata (Ehr)

	187
	Lecane (Monostyla) bulla (Gosse)

	188
	Lecane (Monostyla) crenata (Harring)

	189
	Lecane (S. Str.) papuana (M)

	190
	Lecane (S. Str.) rhena Hauer

	191
	Monostyla bulla Ehr

	192
	Monostyla lunaris

	193
	Monostyla quadridentata

	
	Proalidae

	194
	Proales decipiens Gosse

	
	Dicranophoridae

	195
	Albetia typhylina Duj.

	196
	Dicranophorus forcipatus Nitzch.

	197
	Encentrum felis Ehr.

	
	Gastropidae

	198
	Ascomorpha ecaudis Perty

	199
	Gastropus stylifer Imhof

	
	Microcodontidae

	200
	Microcodon clavus Ehr.

	
	Notommatidae

	201
	Cephalodellla megalocephala St. Vincent

	202
	Cephalodella auriculata

	203
	Resticula melandocus Harring & Myer

	204
	Scaridium longicaudum Ehr.

	
	Colurellidae

	205
	Lepadella patella (Muller)

	
	Euchlanidae

	206
	Euchlanis dilatata Ehrenberg

	
	Brachionidae

	207
	Brachionus bidentata

	208
	Brachionus havanaensis

	209
	Brachionus quadridentatus (Hermann)

	210
	Brachionus caudatus Apstein

	211
	Brachionus plicatilis Muller 

	212
	Brachionus calyciflorus Pallas 

	213
	Brachionus angularis Gosse 

	214
	Brachionus falcatus  Zacharias

	215
	Brachionus urceus (Linnaeus )

	216
	Brachionus diversicornis (Daday) 

	217
	Platyias quadricornis (Ehrenberg)

	218
	Platias patulus (Muller)

	219
	Platias polyacanthus Harring

	220
	Keratella tropica (Apstein)

	221
	Keratella cochlearis (Gosse)

	222
	Keratella hiemalis

	223
	Keratella quadrata (Muller)

	224
	Keratella stipitata

	225
	Keratella valga

	226
	Colurella adriatica Bory

	227
	Epiphanes brachionus Ehr.

	228
	Epiphanes clavulata Ehr.

	229
	Epiphanes senta (Hydatina)

	230
	Euchlanis dilatata Ehr.

	231
	Kellicotis bostoniensis

	232
	Kellicotis longispina  Ahlstrom

	233
	Lepadella patella St. Vincent

	234
	Notholca acuminata Gosse

	235
	Mytilina mucronata St. Vincent

	
	Filiniidae

	236
	Filinia longiseta (Ehrenberg)

	237
	Filinia  brachiata (Rousselet)

	238
	Tetramastix opolinensis Zacharias

	
	 Conochilidae

	239
	Conochiloides cosnobasis Skorikov

	
	Testudinellidae

	240
	Pompholyx complanata Gosse

	241
	Pompholyx sulcata Hudson

	
	Voronkowia mirabilis Fadeev

	
	Hexarthriidae

	242
	Hexarthra  mira (Hudson)

	
	Conochilidae

	243
	Conochilus unicornis Hlava

	
	Collothecidae

	244
	Collotheca gracilipes Harring

	
	Polychaeta

	
	Nereidae 

	245
	Namalycastis abiuma (Muller)

	246
	Neanthes japonica (izuka)

	247
	Neanthes caudata (Delle ChÞne)

	248
	Neanthes succinea (Frey et Leukort)

	249
	Ceratoneres mirabilis Kinberg

	250
	Ceratoneres burmensis Monro

	
	Goniadidae

	251
	Glycinde nopponica Imajima

	
	Sigalionidae

	252
	Sigalion papillosum Imajima

	
	Aphroditidae

	253
	aphrodite australis Baird

	254
	aricia sp.

	255
	Scoloplos armiger (O. F. Muller)

	
	Spionidae

	256
	Prionospio japonicus Okuda

	
	Cirratulidae

	257
	Chaetozone setosa Malmgren

	258
	Cossura longicirrata Wolster

	
	Chloraemidae

	259
	Stylaroides phimosus O.F. Muller

	
	Maldanidae

	260
	Maldane sarsi Malmgren

	261
	asychis gotoi ijuka

	
	Oweniidae

	262
	Owenia fusiformis Dell

	
	Sabellariidae

	263
	Idanthyrsus pennatus

	264
	Sabellaria cementarium Moore

	
	Sternaspididae

	265
	Sternaspis sculata (Ranjani)

	
	Trichobranchiidae

	266
	Terebellides stroemi Sars

	
	Sabellidae

	267
	Bispira polymorpha Johnson

	
	Nephthydidae

	268
	Nephthys oligobranchia Southern

	
	Oligochaeta 

	
	Naididae

	269
	Chaetogaster limnaei von Baer

	270
	Chaetogaster langi Bretscher

	271
	Chaetogaster cristallinus Vejdovsky

	272
	Nais  pardalis Piguet

	273
	Nais comunis Piguet

	274
	Slavina appendiculata (Udeken)

	275
	Stylaria  fossuralis  Leidy

	276
	Branchiodrilus semperi (Bourne)

	277
	Dero  digitata (Muller)

	278
	Aulophorus furcatus (Muller)

	279
	Aulophorus tonkinensis (Vejdovsky)

	280
	Pristina longiseta longiseta Ehrenberg

	281
	Pristina proboscidea Beddard 

	
	Tubificidae

	282
	Aulodrius pluriseta  (Piguet)

	283
	Limnodrius hoffmeisteri Claparede

	284
	Branchiura sowerbyi  Beddard

	
	Mollusca

	
	Gastropoda

	
	Prosobranchia

	
	Viviparidae

	285
	Cipangopaludina lecythoides (Benson)

	286
	Mekongia hainesiana (Lea)

	287
	M. lithophaga (Heude)

	288
	Filopaludina sumatrensis (Dunker)

	289
	Angulyagra boettgeri (Heude)

	
	Pilidae

	290
	Pila  polita (Deshayes)

	291
	Pila  conica (Gray)

	292
	Pila  ampullaria (Linnaeus)

	293
	Pomacea calaniculata

	
	Bithyniidae

	294
	Digoniostoma siamense (Lea)

	295
	Parafossarulus striatulus (Benson)

	296
	Allocinma pygmaea (Preston)

	297
	Bithynia fuchsiana (Moellendorff)

	298
	Wattebledia crosseana (Wattebled)

	
	Pachychilidae

	299
	Semisulcospira cancellata (benson)

	
	Thiaridae

	300
	Thiara  scabra  (Muller)

	301
	Melanoides tuberculatus (Muler)

	302
	Tarebia granifera (Lamarck)

	303
	Stenomelania reevei (Brot) 

	304
	Stenomelania  schomburghi (Han)

	
	Assimineidae

	305
	Assiminea carinata Lea

	306
	Assiminea lirata Morelet

	307
	Assiminea obtusa Wattebled

	308
	Assiminea turbinata Morelet

	
	Fairbankiidae

	309
	Fairbankia cochinchinensis Bav. et Dautz

	
	Stenothyridae

	310
	Stenothyra messageri Bav.et.Dautz

	
	Ho Melanopsidae

	311
	Faunus ater Lin

	
	Pulmonata

	
	Lymnaeidae

	312
	Lymnaea viridis Quoy.et.Gaimard

	313
	Lymnaea swinhoei (Adams)

	
	Planorbidae

	314
	Gyraulus conveniusculus Hutton

	315
	Polypylis hemisphaerula (Benson)

	316
	Hippeutis umbilicalis (Benson)

	
	Bivalvia

	
	Unionidae

	317
	Nodularia douglasiae crassidens Hass

	318
	Hyryopsis bialatus Simpson

	319
	Hyryopsis delaportei Crossei et Fischer

	320
	Pletolophus swinhoei (Adams)

	321
	Unionella fabagina (Deshayes et Julien)

	322
	Pilsbryoconcha exilis (Lea)

	323
	Ensidens ingallsianus (Lea)

	324
	Physunio gravidus (Lea)

	325
	Physunio superbus (Lea et Heude)

	326
	Physunio semialatus Deshayes

	
	Amblemidae

	327
	Contradens crossei (Deshayes et Juliek)

	
	Mytilidae

	328
	Limnoperna siamensis (Morelet)

	
	Pisidiidae

	329
	Afropisidium clarkeanum (Nevill)

	
	Corbiculidae

	330
	Corbicula bocourti Morlet

	331
	Corbicula blandiana Prime

	332
	Corbicula tenuis Clesson

	333
	Corbicula baudoni Morlet

	334
	Corbicula cyreniformis Prime

	335
	Corbicula lamarckiana Prime

	336
	Corbicula leviuscula Prime

	337
	Corbicula castanea Morelet

	338
	Corbicula moreletiana Prime

	339
	Corbicula siamensis Prashad

	340
	Corbicula lydigiana Prime

	341
	Corbicula largillerti Philippi

	342
	Corbicula guberlatoria Prime

	343
	Corbicula solidula Prime

	344
	Corbicula dautzenbergi Prashad

	345
	Corbicula cochinchinensis Clessin

	346
	Corbicula fluminera (O.F. Muller)

	347
	Polymesoda sp.

	
	Crustacea

	
	Copepoda

	
	Calanoida

	
	Diaptomidae

	348
	Mongolodiaptomus birulai (Rylov)

	349
	Tropodiaptomus vicinus Kiefer

	350
	Neodiaptomus vietnamensis Dang et Ho

	351
	Neodiaptomus botulifer Kiefer

	352
	Heliodiaptomus serratus Shen et Tai

	353
	Allodiaptomus raoi Kiefer

	354
	Allodiaptomus mieni Dang et Ho

	355
	Vietodiaptomus tridentatus  Dang et Ho

	356
	Dentodiaptomus javanus (Grochmalicki)

	
	Centropagidae 

	357
	Centropage tenuiremis Thompson et Scott

	
	Pseudodiaptomidae

	358
	Pseudodiaptomus incisus Shen et Lee

	359
	Pseudodiaptomus beieri Brehm

	360
	Schmackeria bulbosa Shen et Tai

	361
	Schmackeria gordioides (Brchm)

	362
	Schmackeria dubia (Kiefer)

	363
	Schmackeria  speciosa  Dang

	
	Acartiidae

	364
	Acartiella sinensis Shen et Lee

	
	Tortanidae

	365
	Tortanus denticulatus Shen et Lee

	
	Pontellidae

	366
	Labidocera spinilobata Shen et Lee

	
	Cyclopoida

	
	Oithoniidae

	367
	Limnoithona sinensis (Burckhardt)

	368
	Oithona similis Claus

	
	Cyclopidae

	369
	Ectocyclops phaleratus (Koch)

	370
	Eucyclops serrulatus (Fischer)

	371
	Tropocyclops prasinus (Fischer)

	372
	Paracyclops fimbriatus (Fischer)

	373
	Mesocyclops leuckarti (Claus)

	374
	Thermocyclops taihokuensis (Harada)

	375
	Thermocyclops hyalinus (Rehb)

	376
	Microcyclops varicans (Sars)

	
	Conchostraca

	
	Cyclestheriidae

	377
	Cyclestheria  hislopi (Baird)

	
	Cladocera

	
	Daphniidae

	378
	Daphnia   lumholtzi   Sars

	379
	Ceriodaphnia  rigaudi Richard

	380
	Moina dubia  de  Guerne et Kichard

	381
	Moinodaphnia  macleayi King

	382
	Simocephalus elizabethae (King)

	383
	Simocephalus serrulatus (Koch)

	384
	Scapholeberis  kingi Sars

	
	Sidiidae

	385
	Sida crystallina (O.F.Muller)

	386
	Latonopsis autralis Sars

	387
	Diaphanosoma leuchtenbergianum    Fischer

	388
	Diaphanosoma sarsi Richard

	389
	Diaphanosoma  excisum Sars

	
	Macrothricidae

	390
	Macrothrix triserialis  Brady

	391
	Macrothrix spinosa King 

	392
	Ilyocryptus halyi Brady 

	
	Bosminidae

	393
	Bosminia longirostris (O.F.Muller)

	394
	Bosminopsis  deitersi  Richard

	
	Chydoridae

	395
	Pleuroxus  similis Vavra

	396
	Pleuroxus laevis laevis Sars

	397
	Pleuroxus  hamatus hamatus Birge

	398
	Dunhevedia  crassa King

	399
	Dadaya  macrops  (Daday)

	400
	Chydorus barroisi barroisi Richard

	401
	Disparalona rostrata (Koch)

	402
	Oxyurella  singalensis (Daday)

	403
	Oxyurella tenuicaudis (Sars)

	404
	Euryalona orientalis (Daday)

	405
	Camptocercus vietnamensis Dang

	406
	Kurzia longirostris (Daday)

	407
	Leydigia acanthocercoides (Fischer)

	408
	Alona   rectangula Sars

	409
	Alona guttata guttata Sars

	410
	Alona  cambouei  Guerne et Richard

	411
	Alona eximia Kiser

	412
	Alona monacantha Sars

	413
	Biapertura intermedia (Sars)

	414
	Biapertura  karua (King)

	415
	Biapertura pseudoverrucosa verrucosa  (Sars)

	
	Ostracoda

	
	Cypridae

	416
	Stenocypris sp.

	417
	Stenocypris derupta Vavra

	418
	Physocypria  crenulata (Sars)

	
	Tanaidacea

	
	Corallanidae

	419
	Exosphaeroma sp.

	
	Anthuridae

	420
	Cyathura truncata Dang

	
	Decapoda - macrura

	
	Palaemonidae

	421
	Macrobrachium rosenbergii (de Man)

	422
	Macrobrachium equidens ( Danna)

	423
	Macrobrachium pilimanus ( De Man )

	424
	M. niponense De Haan

	425
	Macrobrachium secamanense Dang

	426
	Macrobrachium mekongense Dang

	427
	Macrobrachium mirabile (Kempf)

	428
	Macrobrachium lanchesteri ( De man )

	429
	Palaemon curvirostris V.X. Nguyen

	430
	Palaemon concinnus Dana

	431
	Palaemon serrifer (Stimpson)

	432
	Palaemon pacificus (Stimpson)

	433
	Palaemon semmelinkii De Man

	435
	Exopalaemon vietnamicus V.X. Nguyen

	435
	Leptocarpus potamiscus ( Kempf)

	436
	Leandrites indicus Holthuis

	
	Atyidae 

	437
	Caridina weberi sumatrensis De Man

	438
	Caridina nilotica bengalensis

	
	Brachyura

	
	Parathelphusidae

	439
	Somanniathelphusa germani ( Rathbun )

	440
	S. dugasti (Rathbun)

	441
	Siamthelphusa beauvoisi (Rathbun)

	
	Potamidae

	442
	Ranguna longipes (A.M. Edwards)

	443
	Ranguna cochinchinensis (De Man)

	444
	Ranguna brousmichei (Rathbun)

	445
	Larlaudia larlaudii (A. M. Edwards)

	
	Insecta larvae

	
	Ephemeroptera  

	446
	Caenidae

	447
	Baetididae 

	
	Diptera      

	448
	Chironomidae 

	449
	Cerapogontidae

	450
	Culicidae

	451
	Chaoboridae

	452
	Psichodidae

	
	Tricoptera 

	453
	Hydroplitidae

	454
	Philopotamidae

	
	Odonata

	455
	Coenagrinidae

	456
	Pentanuridae

	457
	Protoneuridae

	458
	Platycnemidae

	459
	Corduliidae

	
	Hemiptera

	460
	Naucoridae

	461
	Corricidae

	462
	Plectidae

	463
	Notonectidae

	464
	Pleidae

	465
	Mesoveliidae

	
	Coleoptera

	466
	Gyrinidae

	467
	Noteridae

	468
	Haliplidae

	469
	Dystiscidae

	470
	Hydrophilidae

	471
	Hydraenidae

	472
	Helodidae


Annex 7: List of fresh water fish species in Cuu Long River Delta 

(not including provisionally migrated salt water fish species)

Note: 
- Starred species (*) are imported species to breeding 

- Vietnames Redbook:  T- Threatened;    V-Vulnerable;    R-Rare

In Scientific name field: 

· Name which is starred by Roman numeral is order 

· Name which is starred by Arabic numeral is family 

	Ord.
	Vietnamese name 
	Scientific name 
	Economic fish 
	VN Redbook 

	
	
	I. Clupeiformes 
	
	

	
	
	1. Clupeidae family 
	
	

	1
	C¸ ch¸y bÑ
	Hilsa toli (C-V)
	
	

	2
	C¸ c¬m s«ng
	Corica sarbona (H-B)
	
	

	3
	C¸ c¬m
	Clupeioides bornensis ( Bleeker)
	
	

	4
	C¸ bÑ lÇm
	Ilisha dussumieri (C-V)
	
	

	
	
	2. Engraulidae
	
	

	5
	C¸ LÑp vµng
	Sepitina taty (C-V)
	
	

	6
	C¸ LÑp s©u
	Lycothrissa crocodilus ( Blekker)
	
	

	7
	C¸ mÒ gµ tr¾ng
	Coilia clupeioides Lacepede
	
	

	8
	C¸ MÒ gµ
	Coilia macrognathus (Beeker)
	+
	

	
	
	3. Notopteridae
	
	

	9
	C¸ cßm
	Notopterus  chilata
	+
	T

	10
	C¸ Th¸t l¸t
	Notopterus  notopterus  (Pallas)
	+
	

	
	
	II. Mastacembeliformes
	
	

	
	
	4. Mastacembelidae
	
	

	11
	C¸ Ch¹ch b«ng
	Mastacembelus  armatus  favus  Hora
	
	

	12
	Ch¹ch khoang
	M. circumcinctus Hora
	
	

	13
	C¸ Ch¹ch ran
	M. taeniagaster Fowler
	
	

	
	
	III. Synbranchiformes
	
	

	
	
	5. Flutidae
	
	

	14
	L­¬n
	Fluta  alba  ( Zuiew)
	+
	

	15
	Lich ®ång
	Synbranchus bengalensis ( Me Clelland)
	
	

	
	
	IV. Cypriniformes
	
	

	
	
	6. Cyprinidae
	
	

	16
	C¸ ThiÓu m¹i
	Paralaubuca  barroni ( Fowler)
	
	

	17
	C¸ ThiÓu nam
	P. typus ( Bleeker)
	
	

	18
	C¸ Rùa s«ng
	Macrochirichthys macrochilus ( C-V)
	
	

	19
	C¸ Long tong bay
	Esomus  daurica (Hamilton)
	
	

	20
	C¸ Long tong gèt
	E. goddardi ( Fowler)
	
	

	21
	Lßng tong S¾t
	E.  metallica ( H.& B.)
	
	

	22
	C¸ Mu¬ng nam
	Luciosoma  setigerum (C-V)
	
	

	23
	C¸ Lßng tong m­¬ng
	L.  bleekeri  Steindachner
	
	

	24
	C¸ Long tong ®¸
	Rasbora  argyrotaenia (Bleeker)
	
	

	25
	C¸ Lßng tong
	R. daniconius ( H. & B.)
	
	

	26
	C¸ Lßng tong säc
	R. trinileata Steindachner
	
	

	27
	C¸ Long tong m­¬ng
	R. bleekeri Steindachner
	+
	

	28
	C¸ Lßng tong ®u«i vµng
	R. aurotaenia Tirant
	
	

	29
	C¸ lßng tong m¹i
	R. myersi  Brittan
	
	

	30
	C¸ §á ®u«i
	R. borapetensis H.M.Smith
	
	

	31
	C¸ lßng tong v¹ch
	R. lateristriata (Bleeker)
	
	

	32
	C¸ long tong l­ng thÊp
	R. retrodorsalis (H.M.Smith)
	
	

	33
	C¸ Cãc
	Cyclocheilichthys enoplos ( Bleeker)
	+
	V

	34
	C¸ Ba kú
	C.  repsson ( Bleeker)
	+
	

	35
	C¸ chµi
	Leptobarbus  hoevenii (Bleeker)
	+
	

	36
	C¸ v¶y x­íc
	Mystacoleucus  marginatus (C-V)
	
	

	37
	C¸ lai x­íc
	M. greenwayi Pellegrin  et  Fang
	
	

	38
	C¸ Duång bay
	Cosmochilus  harmandii Sauvager
	+
	

	39
	C¸ ngùa 
	Hampala  macrocepidota  Van Hasselt
	+
	

	40
	C¸ Linh b¶n
	Thynnichthys thynnoides ( Bleeker)
	+
	

	41
	C¸ me
	Tor  duonensis (C-V)
	
	

	42
	C¸ Ngùa gai
	Tor  stracheyi (Day)
	
	

	43
	C¸ Ngùa x¸m
	T. tambroides  (Bleeker)
	
	

	44
	C¸ Trµ sãc 
	Probarbus  jullieri  Sauvager
	+
	T

	45
	C¸ Linh èng
	Cirrhinus jullieni  Sauvager
	+
	

	46
	C¸ duång
	C. microlepis  Sauvager
	+
	T

	47
	C¸ Mrigan
	C. mrigala (Hamilton)*
	+
	

	48
	C¸ chÐp
	Cyprinus carpio L.
	+
	

	49
	C¸ h«
	Catlocarpio  siamensis Boulenger
	
	T

	50
	C¸ Tr«i Nam
	C. lineatus  Smith
	
	

	51
	C¸ lói
	Osteochilus prosemion  Fowler
	
	

	52
	C¸ MÌ lói 
	O. hasseltii (C-V)
	+
	

	53
	C¸ Lói säc
	O. vitatus (C-V)
	
	

	54
	C¸ MÌ h«i
	O. melanopleura  (bleeker)
	+
	

	55
	C¸ lói r©u
	O. barbatula (Sauvager)
	
	

	56
	C¸ Do ky
	O. lino Fowler.
	
	

	57
	C¸ Linh riµ
	Labiobarbus lineatus ( Sauvager)
	+
	

	58
	C¸ Linh tia
	L. Spibpleura H.M. Smit
	
	

	59
	C¸ Trao tr¸o
	Amblirhynchichthys truncatus ( Bleeker)
	
	

	60
	C¸ Et mäi
	Morulius chrysophecadion ( Bleeker)
	+
	T

	61
	C¸ ba l­ìi
	Barbichthys  leavis (C-V)
	
	

	62
	C¸ Ba l­ìi
	B.  nitidus  Sauvager
	
	

	63
	C¸ mo sõng
	Lobocheilus  nigrovitatus  H.M.Smith
	
	

	64
	C¸ Mo pi
	L. pierei  Sauvager
	
	

	65
	C¸ vò
	Labeo dyocheilus  ( Mc.Clelland)
	
	

	66
	C¸ Linh chuèi
	L. indramontri (H.M.Smith)
	
	

	67
	C¸ Rohu
	L. rohita (Hamilton)
	+
	

	68
	C¸ Søt mòi
	Gara   fuliginosa  Flowe
	
	

	69
	C¸ Chuån s«ng
	Epalzeorhynchus  siamensis H.M.Smith
	
	

	70
	C¸ nót
	E. coatesi  (Fowler)
	
	

	71
	C¸ Tr«i gai
	Scaphidonichthys  sp.
	
	

	72
	C¸ D¶nh gi¶
	Scaphognathops  stejnegeri
	
	

	73
	C¸ mÌ tr¾ng
	Hypophthalmichthys  molitrix  Harmandi*
	+
	

	74
	C¸ MÌ hoa
	Aristichthys  nobilis *
	+
	

	75
	C¸ Cat la
	Catla catla ( Hamilton)*
	+
	

	76
	C¸ tr¾m ®en
	Mylopharyngodon piceus ( Rich)
	+
	

	77
	C¸ tr¾m cá
	Ctenopharyngodon   idellus (C-V)*
	+
	

	78
	C¸ tr«i
	Cirrhina molitorella Cuv va Val.
	+
	

	79
	C¸ ®ßng ®ong
	Puntius semifasciolatus (Gunther)
	
	

	80
	C¸ ®ßng chÊm
	P. stigmatosomus H.M.Smith
	
	

	81
	C¸ Hepi
	P. pierrei  Sauvager
	
	

	82
	C¸ Lai
	P. vernayi (Norman)
	
	

	83
	C¸ hång nhan 
	P. foxi (Fowler)
	
	

	84
	C¸ giÕc gèc
	P. Huguemini ( Bleeker)
	
	

	85
	C¸ mÌ vinh
	P. gonionotus Bleeker
	
	

	86
	C¸ mÌ vinh
	P.  javanicus
	+
	

	87
	C¸ he vµng
	P.altus  (Gunther)
	
	

	88
	C¸ he ®á
	P. schwanenfeldii (Bleeker)
	+
	

	89
	C¸ he van
	P. auroteniatus Tirant
	
	

	90
	C¸ ®á mang
	P. orphoides (C-V)
	
	

	91
	C¸ d¶nh
	Puntioplites  proctozysron(Bleeker)
	+
	

	92
	C¸ hång nhan bÇu
	Acrossocheilus deauratus (C-V)
	
	

	
	
	7.  Homalopteridae
	
	

	93
	C¸ bam ®¸ nam
	Homaloptera  zollingei  Bleeker
	
	

	
	
	8. Gyrinocheilidae
	
	

	94
	C¸ may
	Gyrinocheilus ayminiari (Tirant)
	
	

	
	
	9. Cobitidae
	
	

	95
	C¸ Heo chÊm
	Botia  beauforti H.M.Smith
	
	

	96
	C¸ Heo V¹ch
	B. modesta  Bleeker
	
	

	97
	C¸ Heo x¸m
	B. morleti Tirant
	
	

	98
	C¸ Heo rª
	B. horae H.M Smith
	
	

	99
	C¸ Khoai s«ng
	Acanthopsis choirorhynchos (Bleeker)
	
	

	100
	C¸ Ch¹ch suèi nam
	Noemacheilus  masyae H.M.Smith
	
	

	
	
	V. Siluri forme s
	
	

	
	
	10. Siluridae
	
	

	101
	C¸ s¬n dµi
	Wallagonia miostoma (Vallant)
	
	

	102
	C¸ leo 
	W. attu (Bloch)
	+
	

	103
	C¸ trÌn rang
	Wallago dinella (Bleeker)
	+
	

	104
	CÊ trÌn bÇu
	Ompok bimaculatus (Bloch)
	+
	

	105
	C¸ trÌn ®¸
	Kryptopterus cryptopterus (Bleeker)
	
	

	106
	C¸ trÌn mo
	K. moorei H.M.Smith
	
	

	107
	C¸ trÌn kÕt
	K. bleekeri Gunther
	
	

	108
	C¸ trÌn mì
	K. apogon (Bleeker)
	+
	

	
	
	11. Claridae
	
	

	109
	Ca trª trang 
	Clarias batrachus Linaeus
	+
	T

	110
	C¸ trª ®en
	C. fuscus (Lacepede)
	+
	

	111
	Ca trª vµng
	C. macrocephalus Gunther.
	+
	T

	112
	C¸ trª phi
	C. garienpinusurchen*
	+
	

	
	
	12. Plotosidae
	
	

	113
	C¸ Ngat
	Plotosus  carius Hamilton.
	
	

	
	
	13. Schilbeidae
	
	

	114
	C¸ vå ®Õm
	Pangasius larmandii Bocourt
	+
	V

	115
	C¸ Ba sa
	P. pangasius Hamilton.
	+
	

	116
	C¸ B«ng lau
	P. taeniurus Fowler
	
	R

	117
	C¸ Tra nu«i
	P. micronemus Bleeker
	+
	

	118
	C¸ Sat säc
	P. macronemus Bleeker
	+
	

	119
	C¸ Sat xiªm
	P. siamensis  Steidachner
	
	

	120
	C¸ døa
	P. polyuranodon Bleeker
	+
	

	121
	C¸ Tra dÇu
	P. gigas Chevey
	+
	R

	122
	C¸ hó
	P. nasutus (Bleeker)
	+
	

	123
	C¸ s¸t bay
	Pteropangasius  cultratus Fowler
	
	

	
	
	14.  Bagridae
	
	

	124
	C¸ chèt cê
	Bagroides macropterus Bleeker
	
	

	125
	C¸ chèt chuét
	B. macracanthus Bleeker
	
	

	126
	C¸ chèt b«ng
	Leiocassis siamensis  Regan
	
	

	127
	C¸ l¨ng vµng
	Mystus wolffi (Bleeker)
	
	

	128
	C¸ chèt
	M. gulio (Hamilton)
	
	

	129
	Ca chèt soc 
	M. vitatus (Bloch)
	
	

	130
	C¸ l¨ng nha
	M. nemurus (C-V)
	
	

	131
	C¸ l¨ng ki
	M. wyckii(Bleeker)
	
	

	132
	C¸ chèt ngùa
	M. cavasius (Hamilton)
	
	

	
	
	15. Ariidae
	
	

	133
	C¸ óc thÐp
	Osteogeneiosus militaris ( Linnaeus)
	
	

	134
	C¸ óc  Qu¹t
	Arius caelatus ( C-V)
	
	

	135
	C¸ óc Chµm
	A. maculatus ( C-V)
	
	

	136
	C¸ óc  tr¾ng
	A. sciurus H.M.Smith
	
	

	137
	C¸ óc  nghÖ
	A. truncatus (C-V)
	
	

	138
	C¸ Vå chã
	A. sagor  Hamilton
	
	

	139
	C¸ ThiÒu
	Hemilimelodus siamensis Sauvager
	
	

	
	
	VI. Cyprinodontiformes
	
	

	
	
	16. Cyprinodontidae
	
	

	140
	C¸ b¹c dÇu
	Aplocheilus  panchax (Hamilton)
	
	

	141
	C¸ sãc
	Oryzias latipes (Tem va Schl.)
	
	

	
	
	VII. Beloniformes
	
	

	
	
	17. Belonidae
	
	

	142
	C¸ Nh¸i
	Xenetodon  canxiloides ( Bleeker)
	
	

	143
	C¸ nh¸i xanh
	Tylosurus leiurus  ( Bleeker)
	
	

	
	
	18. Hemirhamphidae
	
	

	144
	C¸ K×m
	Hyporhamphus sinensis (Gunther)
	
	

	145
	C¸ Kim song
	H. unifuciatus ( Banzani)
	
	

	146
	C¸ L×m kim
	Zenarchopterus clarus Morh
	
	

	147
	C¸ L×m kim song
	Z. ectuntio ( Hamilton )
	
	

	
	
	VIII. Plieuronectiformes 
	
	

	
	
	19. Cynoglossidae
	
	

	148
	C¸ b¬n luìi c¸t
	Cynoglossus macrolepidotus ( Bleeker)
	
	

	149
	C¸ b¬n l­ìi kiÕm
	C. xiphodeus ( Gunther)
	
	

	150
	C¸ b¬n ®iÒn
	C. punticeps ( Richardson)
	
	

	
	
	IX. Sygnathiformes
	
	

	
	
	20. Singnathidae
	
	

	151
	C¸ ngùa x­¬ng
	Microphis boaja Bleeker
	
	

	
	
	X. Bé Ophiocephaliformes
	
	

	
	
	21. Ophiocephalidae
	
	

	152
	C¸ lãc
	Ophiocephalus striatus Bloch
	+
	T

	153
	C¸ chuèi suèi
	Ophiocephalus gachua Hamilton- Bucanan
	
	

	154
	C¸ lãc b«ng
	O. micropentes (C-V)
	+
	T

	155
	C¸ chµng ®ôc
	O. Gacchua  Hamilton
	
	

	
	
	XI. Perciformes
	
	

	
	
	22. Anabantidae
	
	

	156
	C¸ r«
	Anabas testudineus (Bloch)
	+
	

	157
	C¸ ®u«i cê
	Macropodus opercularis L.
	
	

	158
	
	23.  Belonidae
	
	

	159
	C¸ SÆc ®iÖp
	Trichogaster microlepis (Gunther)
	
	

	160
	C¸ sÆc b­ím
	T. trichopterus (Pallus)
	+
	

	161
	C¸ SÆc r»n
	T. pectoralis (Regan )
	+
	

	
	
	24. O sphoronemidae
	
	

	162
	C¸ Tai t­îng
	O sphronemus  goramy Lacepede
	+
	

	
	
	25. Cichlidae
	
	

	163
	C¸ r« phi
	Tilapia  mosambica *
	+
	

	164
	C¸ r« phi v»n 
	Tilapia  nilotica *
	+
	

	
	
	26. Centropomidae
	
	

	165
	C¸ chÎm
	Lates calcarifer ( Bloch)
	+
	

	166
	C¸ S¬n bÇu
	Chanda  wolffi ( Bleeker)
	
	

	
	
	27. Lobotidae
	
	

	167
	C¸ H­¬ng
	Dathioides datnioides  Bleeker
	
	

	168
	C¸ h­¬ng vÖn
	D. quadrifasciatus (Sevastianov)
	
	R

	
	
	28. Nandidae
	
	

	169
	C¸ S¾c vÖn
	Nandus nandus  Hamilton
	
	

	170
	C¸ r« biÓn
	Pristolepis  fasciatus  Bleeker
	
	

	
	
	29. Toxotidae
	
	

	171
	C¸ Mang r«
	Toxotes chatareus hamilton 
	
	

	
	
	30. Sciaenidae
	
	

	172
	C¸ Söu
	Pseudosciaena soldato ( L.)
	
	

	
	
	31. Eleotridae
	
	

	173
	C¸ bèng ®en tèi
	Eleotri oxycephala Tem. Va Schl.
	
	

	174
	C¸ bèng ®en lín
	E. melanosoma  Bleeker
	
	

	175
	C¸ bèng cau
	Butis  butis ( Hamilton)
	
	

	176
	C¸ bèng t­îng
	Oxyleotris marmoratus ( Bleeker)
	+
	

	177
	C¸ bèng døa
	O. siamensis ( Gunther)
	
	

	
	
	32. Gobiidae
	
	

	178
	C¸ bèng cat toi
	Glossogobius giuris (Hamilton)
	+
	

	179
	C¸ bèng ®¸
	Rhinogobius hadropterus (Jordan va Snyder)
	
	

	180
	C¸ bèng xe
	Parapocrypter serperaste  Rich
	
	

	
	
	33. Periophtalmidae
	
	

	181
	C¸ thoi loi
	Periophtalmodon  schlosseri ( Pallas)
	+
	

	
	
	34. Apicrypteidae
	
	

	182
	C¸ Bèng kÌo
	Pseudapocryptes lanceolatus ( Bloch)
	
	

	
	
	35. Gobioididae
	
	

	183
	C¸ rÔ cau viÒn ®en
	Taenioides nigrimagrinatus  Hora
	
	

	184
	C¸ ®iÕu cµy
	Tripauchen vagina ( Bloch)
	
	

	
	
	XII. Angulliformes
	
	

	
	
	36. Ophychthyidae
	
	

	185
	C¸ lich cu
	Pisoodonophis  boro  (Hamilton
	
	

	
	
	XIII. Tetrodontiformes
	
	

	
	
	37. Tetraodontidae
	
	

	186
	C¸ nãc chµm
	Tetraodon biocellatus Tirant
	
	

	187
	C¸ nãc hét mÝt
	T. palembangensis ( Bleeker)
	
	

	188
	C¸ nãc vµng
	T. lorteti Tirant
	
	

	189
	C¸ nãc dµi
	T. leiurus Bleeker
	
	

	
	
	
	57
	14


Annex 8: Use of flora species in Cuu Long River Delta 

Abbraviation: 

M: 
Medicinal 

Fr: 
Fruit 

Fd: 
Food 


V: 
Vegetable 

D: 
Dye 


Th: 
Thread 

W: 
Wood, fired wood 
TP: 
Toxic plant 

DP: 
Decorative plant 
H: 
Husbandry
O: 
Oil 

	Family, Genus, Species
	Vietnamese name
	M
	Fr
	Fd
	V
	D
	Th
	W
	TP
	other

	Acanthaceae
	¤ r«
	
	
	
	
	
	
	
	
	

	Acanthus ebracteatus
	¤ r« biÓn
	+
	
	
	
	
	
	
	
	

	A. ilicifolius 
	¤ r« gai
	+
	
	
	
	
	
	
	
	

	Hemigrphis hirsuta
	
	
	
	
	
	
	
	
	
	

	Hygrophyla incana
	§×nh lÞch l«ng x¸m
	
	
	
	
	
	
	
	
	

	H. salicifolia 
	§×nh ®Þch, Tr¸i næ, thèt nèt
	+
	
	
	
	
	
	
	
	

	Nelsonia campestris
	VËn nh©n gi¶, Niªu s¬n ®ång
	+
	
	
	
	
	
	
	
	

	Ruellia macrosiphon
	Qu¶ næ èng to
	+
	
	
	
	
	
	
	
	

	R. tuberosa
	Næ sµ
	+
	
	
	
	
	
	
	
	

	Adiantaceae
	Tãc vÖ n÷ (§u«i chån)
	
	
	
	
	
	
	
	
	

	Acrostichum aureum
	R¸ng biÓn
	+
	
	
	
	
	
	
	
	

	Stenochlaena palustris 
	Cho¹i
	+
	
	
	
	
	
	
	
	

	Pytirogramma calomelanos
	R¸ng chß xanh
	
	
	
	
	
	
	
	
	

	Agavaceae
	Thïa
	
	
	
	
	
	
	
	
	

	Aloe barbadensis
	Nha ®am
	+
	
	
	
	
	
	
	
	+

	Polianthes tuberosa
	HuÖ
	+
	
	
	
	
	
	
	
	+

	Sansevieria canaliculata
	Ngµ vßi
	+
	
	
	
	
	
	
	
	DP

	Asteliaceae
	HuyÕt dô
	
	
	
	
	
	
	
	
	

	Cordyline fruticosa (L.) Goepp. var. angusta Hort
	HuyÕt dô
	+
	
	
	
	
	
	
	
	+

	Aizoaceae
	Rau ®¾ng ®Êt
	
	
	
	
	
	
	
	
	

	Glinus hernarioides 
	Rau ®¾ng
	
	
	
	+
	
	
	
	
	

	G. lotoides 
	Rau ®¾ng l«ng
	
	
	
	
	
	
	
	
	

	G. oppositifolius
	Rau ®¾ng ®Êt
	+
	
	
	
	
	
	
	
	

	Sesuvium portulacastrum
	H¶o ch©u, Sam biÓn
	
	
	
	
	
	
	
	
	

	Alismataceae
	Tõ c«
	
	
	
	
	
	
	
	
	

	Sagittaria sagittaefolia
	Tõ c«
	+
	
	
	
	
	
	
	
	

	Amaranthaceae
	Rau dÒn
	
	
	
	
	
	
	
	
	

	 Achyranthes 
	Cá x­íc
	+
	
	
	
	
	
	
	
	

	Alternanthera paronychioides 
	DÖu c¶nh
	+
	
	
	
	
	
	
	
	+

	A. sessilis
	Rau dÖu
	+
	
	
	+
	
	
	
	
	+

	Amaranthus spinosus
	Rau dÒn gai
	+
	
	
	+
	
	
	
	
	

	Centrostachys aquatica 
	Cá x­íc n­íc
	+
	
	
	
	
	
	
	
	

	Celosia argentea
	Mång gµ
	+
	
	
	
	
	
	
	
	+

	Amarylliadaceae
	Thuû tiªn (N¸ng)
	
	
	
	
	
	
	
	
	

	Crinum asiaticum 
	N¸ng
	+
	
	
	
	
	
	
	
	+

	C. ensifolium
	Nµng
	
	
	
	
	
	
	
	
	+

	Allium ascalonicum
	Hµnh ta
	+
	
	
	+
	
	
	
	
	

	A. chinense
	KiÖu
	+
	
	
	+
	
	
	
	
	

	Anacardiaceae
	§µo lén hét (Xoµi)
	
	
	
	
	
	
	
	
	

	Buchannaria arborescens 
	M­ng ri
	
	
	
	
	
	
	
	
	

	Anacardium occidentale
	§µo lén hét, ®iÒu
	+
	+
	
	
	
	
	
	
	O

	Mangifera indica
	Xoµi 
	+
	+
	
	
	
	
	
	
	

	Spondias cythera
	Cãc
	
	+
	
	
	
	
	
	
	

	Annonaceae
	Na
	
	
	
	
	
	
	
	
	

	Annona glabra
	Nª
	+
	
	
	
	
	
	
	
	

	Annona muricata
	M·ng cÇu xiªm
	+
	+
	
	
	
	
	
	+
	

	A. reticulata

	B×nh b¸t
	+
	+
	
	
	
	
	
	+
	

	A. squamosa
	Na, M¶ng cÇu ta
	
	+
	
	
	
	
	
	+
	

	Apiaceae
	Hoa t¸n
	
	
	
	
	
	
	
	
	

	Centella asiatica
	Rau m¸
	+
	
	
	+
	
	
	
	
	

	Oenanthe javanica
	Rau cÇn n­íc
	+
	
	
	
	
	
	
	
	

	Eryngium foetidum
	Mïi tµu
	+
	
	
	+
	
	
	
	
	

	Petroselinum crispum
	Ngß
	+
	
	
	+
	
	
	
	
	

	Apocynaceae
	Tróc ®µo
	
	
	
	
	
	
	
	
	

	Adenium obesum
	Sø Th¸i lan
	+
	
	
	
	
	
	
	
	

	Alstonia spathulata
	Míp
	+
	
	
	
	
	
	
	
	+

	Allamanda cathartica
	Huúnh anh
	+
	
	
	
	
	
	
	
	

	Catharanthus roceus
	Dõa c¹n
	+
	
	
	
	
	
	
	
	DP

	Cerbera manghas
	MËt s¸t,M­íp x¸c h­êng
	+
	
	
	
	
	
	
	+
	

	C. odollam
	M­íp x¸c vµng
	+
	
	
	
	
	
	
	
	

	Kopsia fruticosa
	Trang t©y, Cèp bôi
	
	
	
	
	
	
	
	
	

	Nerium oleander
	Tróc ®µo
	+
	
	
	
	
	
	
	
	DP

	Plumeria rubra
	Sø cïi
	+
	
	
	
	
	
	
	
	

	Thevetia peruviana
	Th«ng thiªn
	+
	
	
	
	
	
	
	+
	

	Wrightia religiosa
	Mai chiÕu thuû, Mai tr¾ng
	+
	
	
	
	
	
	
	
	DP

	Aquifoliaceae
	Nhùa ruåi (Bïi)
	
	
	
	
	
	
	
	
	

	Ilex cymosa
	Nhùa ruåi
	+
	
	
	
	
	
	
	
	

	Araceae
	R¸y
	
	
	
	
	
	
	
	
	

	Acorus verus
	Th¹ch x­¬ng bå
	+
	
	
	
	
	
	
	
	

	Colocasia esculenta
	Khoai n­íc
	+
	
	
	
	
	
	
	
	

	Cryptocoryne ciliata
	MÝa d»m
	
	
	
	
	
	
	
	
	

	Dieffenbachia seguinae
	M«n kiÓng
	
	
	
	
	
	
	
	
	DP

	Lasia spinosa
	Chãc gai
	+
	
	
	
	
	
	
	
	

	Aglaodorum griffithii

(Aglaonema griffithii)
	M¸i dÇm
	+
	
	
	
	
	
	
	
	

	Pistia stratiotes
	BÌo c¸i
	+
	
	
	
	
	
	
	
	

	Xanthosoma nigrum
	Khoai m«n s¸p
	+
	
	
	
	
	
	
	
	

	Araliaceae
	Nh©n s©m
	
	
	
	
	
	
	
	
	

	Schfflera sp
	Ch©n chim
	+
	
	
	
	
	
	
	
	

	Polyscias balfouriana
	§inh l¨ng
	+
	
	
	+
	
	
	
	
	

	Arecaceae
	Cau dõa
	
	
	
	
	
	
	
	
	

	Areca catechu
	Cau
	+
	
	
	
	
	
	
	
	+

	Nypa fruticans
	Dõa n­íc
	+
	
	
	
	
	
	
	
	+

	Oncosperma tigillaria
	Dõa l¸
	+
	
	
	
	
	
	
	
	+

	Phoenix paludosa
	Chµ lµ rõng
	+
	
	
	
	
	
	
	
	

	Boassus flabellifer
	Thèt nèt
	+
	+
	
	
	
	
	
	
	

	Caryota mitis
	§ñng ®Ønh
	+
	
	
	
	
	
	
	
	

	Cyrtostachys lakka
	Cau kiÓng ®á
	
	
	
	
	
	
	
	
	+

	Chrysalidocarpus lutescens
	Cau kiÒng vµng
	
	
	
	
	
	
	
	
	+

	Licuala spinosa
	MËt cËt
	+
	
	
	
	
	
	
	
	

	L. grandis
	MËt cËt kiÓng
	
	
	
	
	
	
	
	
	+

	Cocos nucifera
	Dõa
	+
	+
	
	
	
	+
	
	
	

	Asclepiadaceae
	Thiªn lý
	
	
	
	
	
	
	
	
	

	Finlaysonia obovata
	L©y s¬n
	
	
	
	
	
	
	
	
	

	Dischidia major
	D©y má qu¶
	+
	
	
	
	
	
	
	
	

	D. numularia
	Méc tiÒn
	+
	
	
	
	
	
	
	
	

	Gymnanthera nitida 
	Lo· hïng, rau kÒn
	
	
	
	
	
	
	
	
	

	Hoya sp.
	CÈm cï
	
	
	
	
	
	
	
	
	

	Sarcolobus globosus
	D©y c¸m
	
	
	
	
	
	
	
	+
	

	Strepocaulon juventas
	Hµ thñ nam
	+
	
	
	
	
	
	
	
	

	Telosma cordata
	Thiªn lý
	+
	
	
	
	
	
	
	
	

	Oxystelma esculentum
	D©y cñ mai
	+
	
	
	
	
	
	
	
	

	Zygostelma benthami
	D©y m¾t tr©u
	
	
	
	
	
	
	
	
	

	Aspleniaceae
	Can xØ (Tæ ®IÓu)
	
	
	
	
	
	
	
	
	

	Asplenium longisimum
	Dín l«ng
	
	
	
	
	
	
	
	
	

	Asplenium confusum
	L¸ U minh
	
	
	
	
	
	
	
	
	

	Asteraceae
	Cóc
	
	
	
	
	
	
	
	
	

	Adenostemma macrophyllum
	Cá mÞch l¸ to
	+
	
	
	
	
	
	
	
	

	Ageratum conyzoides
	Cá cøt lîn
	+
	
	
	
	
	
	
	
	

	Artemisia vulgaris
	Thuèc cøu
	+
	
	
	
	
	
	
	
	

	Blumea lacera
	C¶i trêi
	+
	
	
	
	
	
	
	
	

	Centipeda minita
	Cãc mÈn
	+
	
	
	
	
	
	
	
	

	Chrysanthemum indicum
	Cóc vµng
	+
	
	
	
	+
	
	
	
	+

	Eclipta prostrata
	Cá nhä nåi
	+
	
	
	
	
	
	
	
	

	Enhydra fluctuans
	Rau ngæ
	+
	
	
	+
	
	
	
	
	

	Eupatorium odoratum
	Cá lµo
	+
	
	
	
	
	
	
	
	

	Grangea maderaspatana
	Rau cãc
	+
	
	
	
	
	
	
	
	

	Gynura procumbeus
	Kim thÊt
	+
	
	
	
	
	
	
	
	

	Lactuca sativa
	C¶i xµ l¸ch
	
	
	
	+
	
	
	
	
	

	Pluchea indica
	Cóc tÇn
	+
	
	
	
	
	
	
	
	

	Sphaeranthus africanus
	Cóc ch©n vÞt
	+
	
	
	
	
	
	
	
	

	S. indicus
	Ch©n vÞt Ên
	+
	
	
	
	
	
	
	
	

	Sphaeromorpha australis
	Lóc bß
	
	
	
	
	
	
	
	
	

	Spilanthes iabadacensis
	Kim hoa, nóc ¸o
	+
	
	
	
	
	
	
	
	

	Spilanthes acmella
	Nóc ¸o
	+
	
	
	
	
	
	
	+
	

	Tagetes erecta
	V¹n thä
	+
	
	
	
	+
	
	
	
	+

	T. patula
	V¹n thä nhá
	+
	
	
	
	+
	
	
	
	+

	Thespis divaricata
	Vi kim
	
	
	
	
	
	
	
	
	

	Vernonia cinerea
	B¹ch ®Çu «ng
	+
	
	
	
	
	
	
	
	

	V. elliptica
	B¹ch ®Çu bÇu dôc
	
	
	
	
	
	
	
	
	

	Wedelia biflora
	H¶o cóc, rau mïi
	+
	
	
	
	
	
	
	
	

	Zinnia elegan
	Cóc ®á
	+
	
	
	
	
	
	
	
	

	Azollaceae
	BÌo hoa d©u
	
	
	
	
	
	
	
	
	

	Azolla pinnata
	BÌo hoa d©u
	
	
	
	
	
	
	
	
	+

	Balsaminaceae
	Bãng n­íc
	
	
	
	
	
	
	
	
	

	Hydrocera trifolia
	Thuû trang
	
	
	
	
	
	
	
	
	

	Impatiens balsamina
	Hoa mãng tay
	+
	
	
	
	
	
	
	
	+

	Basellaceae
	Mång t¬i
	
	
	
	
	
	
	
	
	

	Basella rubra
	Mång t¬i
	+
	
	
	+
	+
	
	
	
	

	Bignoniaceae
	Nóc n¸c
	
	
	
	
	
	
	
	
	

	Dolichandrone spathacea
	Quao n­íc
	+
	
	
	
	
	
	
	
	

	Crescentia cujete
	§µo tiªn
	+
	
	
	
	
	
	
	
	

	Blechnaceae
	Guét l¸ dõa
	
	
	
	
	
	
	
	
	

	Blechnum indicum
	Dín
	
	
	
	
	
	
	
	
	

	Bombacaceae
	G¹o
	
	
	
	
	
	
	
	
	

	Ceiba pentandra
	Gßn
	+
	
	
	
	
	+
	
	
	

	Boraginaceae
	Vßi voi
	
	
	
	
	
	
	
	
	

	Carmone microphylla
	Cïm rôm
	+
	
	
	
	
	
	
	
	

	Coldenia procumbens
	C¸p ®iÒn
	+
	
	
	
	
	
	
	
	

	Heliotropium indicum
	Vßi voi
	+
	
	
	
	
	
	
	
	

	Brassicaceae
	C¶i
	
	
	
	
	
	
	
	
	

	Brassica juncea
	C¶i bÑ xanh
	+
	
	
	+
	
	
	
	
	

	B. oleracea
	C¶i b¾p
	+
	
	
	+
	
	
	
	
	

	B. chinensis
	C¶i bÑ tr¾ng
	+
	
	
	+
	
	
	
	
	

	B. integrifolia
	C¶i ngät
	+
	
	
	+
	
	
	
	
	

	Raphanus sativus
	Ra ®o
	+
	
	
	
	
	
	
	
	

	R. sativus var longipinatus
	Cñ c¶i tr¾ng
	+
	
	
	+
	
	
	
	
	

	Bromeliaceae
	Døa (Khãm)
	
	
	
	
	
	
	
	
	

	Ananas comosus
	Th¬m, khãm
	+
	+
	
	
	
	
	
	
	

	Butomaceae
	§¬n tö diÖp
	
	
	
	
	
	
	
	
	

	Limnochais flava
	KÌo nÌo, Nª th¶o, Tai t­îng
	
	
	
	
	
	
	
	
	

	Cactaceae
	X­¬ng rång
	
	
	
	
	
	
	
	
	

	Hylocereus undatus
	Thanh long
	+
	+
	
	
	+
	
	
	
	

	Opuntia cochenellifera
	X­¬ng rång
	
	
	
	
	
	
	
	
	

	Cereus peruvianus
	X­¬ng rång
	
	
	
	
	
	
	
	
	

	Cannaceae
	Dong riÒng (Chuèi hoa)
	
	
	
	
	
	
	
	
	

	Canna edulis
	Khoai chuèi
	+
	
	
	
	
	
	
	
	

	Canna glauca
	
	
	
	
	
	
	
	
	
	

	Caricaceae
	§u ®ñ
	
	
	
	
	
	
	
	
	

	Carica papaya
	§u ®ñ
	+
	+
	
	
	
	
	
	
	

	Capparaceae
	Mµn mµn
	
	
	
	
	
	
	
	
	

	Cleome rutidosperma
	Mµng mµng
	
	
	
	
	
	
	
	
	

	Casuarinaceae
	Phi lao
	
	
	
	
	
	
	
	
	

	Casuarina equisetifolia
	Phi lao
	+
	
	
	
	
	
	
	
	+

	Ceratophyllaceae
	Rong ®u«i chã
	
	
	
	
	
	
	
	
	

	Ceratophyllum demersum
	Kim ng­, §u«i chån
	+
	
	
	
	
	
	
	
	

	Chenopodiaceae
	Rau muèi
	
	
	
	
	
	
	
	
	

	Suaeda maritime
	Sam biÓn
	
	
	
	
	
	
	
	
	

	Clusiaceaae
	M¨ng côt
	
	
	
	
	
	
	
	
	

	Calophylum inophyllum
	Mï u
	+
	
	
	
	
	
	
	+
	+

	Garcinia schomburgkiana
	Bøa ®ång
	+
	+
	
	
	
	
	
	
	+

	Combretaceae
	Bµng
	
	
	
	
	
	
	
	
	

	Combretum acuminatum
	Ch­ng bÇu nhän
	
	
	
	
	
	
	
	
	

	C. quadrangulare
	Tr©m bÇu
	+
	
	
	
	
	
	
	
	

	C. tetralophum
	Tr©m bµu 4 c¹nh
	
	
	
	
	
	
	
	
	

	Lumnitzera littorea
	Cãc ®á
	+
	
	
	
	
	
	
	
	

	L. racemosa
	Cãc tr¾ng
	+
	
	
	
	
	
	
	
	

	Terminalia catappa
	Bµng
	
	
	
	
	
	
	
	
	+

	Commelinaceae
	Thµi lµi
	
	
	
	
	
	
	
	
	

	Commelina communis
	Thµi lµi
	+
	
	
	
	
	
	
	
	

	C. diffusa
	Thµi lµi tr¾ng
	+
	
	
	
	
	
	
	
	

	C. longifolia
	Trai l¸ ®µo
	
	
	
	
	
	
	
	
	

	C. paldusa
	Trai n­íc
	+
	
	
	
	
	
	
	
	

	Floscopa scandens
	TiÕt tiÕt
	+
	
	
	
	
	
	
	
	

	Murdannia giganteum
	
	
	
	
	
	
	
	
	
	

	M. vaginatum
	
	
	
	
	
	
	
	
	
	

	Convolvulaceae
	B×m b×m (Khoai lang)
	
	
	
	
	
	
	
	
	

	Aniseia martinicensis 
	B×m n­íc
	
	
	
	
	
	
	
	
	

	Argyreia capitata
	B¹c thau hoa ®Çu
	+
	
	
	
	
	
	
	
	

	A. mekongensis
	
	
	
	
	
	
	
	
	
	

	Ipomoea aquatica
	Rau muèng
	+
	
	
	+
	
	
	
	
	

	Ipomoea batatas
	Lang
	+
	
	
	+
	
	
	
	
	

	I. carnea
	B×m mµu thÞt
	
	
	
	
	
	
	
	
	

	I. eriocarpa
	B×m l«ng
	
	
	
	
	
	
	
	
	

	I. longanensis
	B×m long an
	
	
	
	
	
	
	
	
	

	I. pes-caprae
	Rau muèng biÓn
	+
	
	
	
	
	
	
	
	

	Merremia hederaceae
	B×m b×m vµng
	+
	
	
	
	
	
	
	
	

	M. tuberosa
	B×m cñ
	
	
	
	
	
	
	
	
	

	Crassulaceae
	Thuèc báng
	
	
	
	
	
	
	
	
	

	Kalanchoe pinnata
	Sèng ®êi
	+
	
	
	
	
	
	
	
	

	Cucurbitaceae
	BÇu bÝ
	
	
	
	
	
	
	
	
	

	Gymnopetalum cochinchinensis
	Cøt qu¹
	+
	
	
	
	
	
	
	+
	

	Benincasia hispida
	BÝ ®ao
	+
	+
	
	
	
	
	
	
	

	Citrullus lanatus
	D­a hÊu
	+
	+
	
	
	+
	
	
	
	

	Cucumis sativus
	D­a leo
	+
	+
	
	
	
	
	
	
	

	Cucurbita moschatta
	BÝ rî
	+
	
	
	
	
	
	
	
	

	C. maxima
	BÝ ®á
	+
	+
	
	
	+
	
	
	
	

	Lagenaria sicearia
	BÇu
	+
	+
	
	
	
	
	
	
	

	Luffa cylindrica
	M­íp h­¬ng
	+
	+
	
	
	
	
	
	
	

	L. acutangula
	M­íp khÝa
	
	
	
	
	
	
	
	
	

	Momordica indica
	GÊc
	+
	+
	
	
	+
	
	
	
	

	Momordica charantia
	M­íp ®¾ng, Khæ qua
	+
	+
	
	
	+
	
	
	
	

	Zehneria indica
	D­a hoang d¹i
	+
	
	
	
	
	
	
	
	

	Trichosanthes tricuspidata
	B×m cñ
	+
	
	
	
	
	
	
	
	

	Cupressaceae
	Hoµng ®µn
	
	
	
	
	
	
	
	
	

	Biota orientalis
	Tr¾c b¸ch diÖp
	
	
	
	
	
	
	
	
	+

	Cuscutaceae
	T¬ hång
	
	
	
	
	
	
	
	
	

	Cuscuta australis
	T¬ hång nam
	+
	
	
	
	
	
	
	
	

	Cycadaceae
	TuÕ
	
	
	
	
	
	
	
	
	

	Cycas sp
	Thiªn tuÕ
	+
	
	
	
	
	
	
	
	+

	Cyperaceae
	Cãi
	
	
	
	
	
	
	
	
	

	Cyperus alopecuroides
	U du c¸t
	
	
	
	
	
	
	
	
	

	C. arenarius
	U du c¸t
	
	
	
	
	
	
	
	
	

	C. babakans
	L¸c dµy
	
	
	
	
	
	
	
	
	

	C. bulbosus
	Có cñ
	
	
	
	
	
	
	
	
	

	C. compactus
	L¸c ba ®µo
	
	
	
	
	
	
	
	
	

	C. difformis
	Cá ch¹o
	
	
	
	
	
	
	
	
	

	C. digitatus
	U du tÝa
	
	
	
	
	
	
	
	
	

	C. distans
	U du thøa
	
	
	
	
	
	
	
	
	

	C. elatus
	U du
	
	
	
	
	
	+
	
	
	

	C. grandis
	U du to
	
	
	
	
	
	
	
	
	

	C. halpan
	Có c¬m, Udu c¬m
	
	
	
	
	
	
	
	
	

	C. imbricatus
	Udu kÕt lîp
	
	
	
	
	
	
	
	
	

	C. iria
	Có rËn
	+
	
	
	
	
	
	
	
	

	C. involucratus
	Thuû tróc
	
	
	
	
	
	
	
	
	DP

	C. javanicus
	L¸c java
	
	
	
	
	
	
	
	
	

	C. malaccensis
	L¸c n­íc, cãi
	+
	
	
	
	
	+
	
	
	

	C. odoratus
	
	
	
	
	
	
	
	
	
	

	C. pilosus
	L¸c l«ng
	+
	
	
	
	
	
	
	
	

	C. platystylis
	L¸c vßi dÑp
	
	
	
	
	
	
	
	
	

	C. polystachyos
	Có ma                                                                                          
	
	
	
	
	
	
	
	
	

	C. procerus
	L¸c quÝ
	
	
	
	
	
	
	
	
	

	C. ramosii
	Udu Ramos
	
	
	
	
	
	
	
	
	

	C. rotundus
	Cá có, H­¬ng phô
	+
	
	
	
	
	
	
	
	

	C. rubroviridis
	L¸c ®á xanh
	
	
	
	
	
	
	
	
	

	C. stoloniferus
	Có biÓn, Có chåi
	+
	
	
	
	
	
	
	
	

	C. tegetiformis
	L¸c chiÕu, L¸c gon
	
	
	
	
	
	
	
	
	

	Eleocharis atropurpurea
	N¨ng ®á-®en
	
	
	
	
	
	
	
	
	

	E. dulcis
	N¨ng cñ
	+
	
	
	
	
	
	
	
	

	E.  ochrostachys
	N¨ng nhÜ
	
	
	
	
	
	
	
	
	

	E. retroflexa
	N¨ng chåi
	
	
	
	
	
	
	
	
	

	E. spiralis
	N¨ng xo¾n
	
	
	
	
	
	
	
	
	

	Fimbristylis acuminata
	Mao th­ mòi
	
	
	
	
	
	
	
	
	

	F. bisumbellata
	Mao th­ hai t¸n
	
	
	
	
	
	
	
	
	

	F. dichotoma
	Mao th­ l­ìng ph©n
	
	
	
	
	
	
	
	
	

	F. eragrostis
	Mao th­ tÜnh th¶o
	
	
	
	
	
	
	
	
	

	F. ferruginea
	Mao th­ rÐt
	
	
	
	
	
	
	
	
	

	F. griffithii
	Mao th­ griffith
	
	
	
	
	
	
	
	
	

	F. littoralis
	
	
	
	
	
	
	
	
	
	

	F. miliacea
	Cá tß te
	
	
	
	
	
	
	
	
	

	F. nutans
	Mao th­ nghiªn                                 
	
	
	
	
	
	
	
	
	

	F. pauciflora
	Cá l«ng bß
	
	
	
	
	
	
	
	
	

	F. polytrichoides
	Mao th­ nhiÒu r©u
	
	
	
	
	
	
	
	
	

	F. sieberiana
	Mao th­ Sieber
	
	
	
	
	
	
	
	
	

	Fuirena umbellata
	Cá ®¼ng t¸n
	
	
	
	
	
	
	
	
	

	Lepironia articulata
	Bµng
	
	
	
	
	
	
	
	
	

	Machaerina falcata
	KiÕm diÖp cong
	
	
	
	
	
	
	
	
	

	Rhynchospora barbatum
	Chuú tö r©u
	
	
	
	
	
	
	
	
	

	R. rubra
	Chuú tö ®á
	
	
	
	
	
	
	
	
	

	Scirpus articulatus
	Hoµng th¶o ®Êt
	
	
	
	
	
	
	
	
	

	S. grossus
	L¸c hÕn
	
	
	
	
	
	
	
	
	

	S. juncoides
	Hoµng th¶o hÕn
	
	
	
	
	
	
	
	
	

	S. littoralis
	HÕn biÓn
	
	
	
	
	
	
	
	
	

	S. mucronatus
	Hoµng th¶o mòi
	
	
	
	
	
	
	
	
	

	Scleria levis
	C­¬ng l¸ng
	
	
	
	
	
	
	
	
	

	S. oblata
	C­¬ng réng, cá m©y
	
	
	
	
	
	
	
	
	

	S. poaeformis
	§­ng
	
	
	
	
	
	
	
	
	

	S. sumatrensis
	C­¬ng
	
	
	
	
	
	
	
	
	

	Davalliaceae
	VÈy lîp
	
	
	
	
	
	
	
	
	

	Nephrolepis falcate
	Dín
	
	
	
	
	
	
	
	
	

	N. radicans
	R¸ng thËn l©n
	
	
	
	
	
	
	
	
	

	Dennstaedtiaceae
	§µng tiÕt
	
	
	
	
	
	
	
	
	

	Microlepia calvescens
	R¸ng vi l©n
	
	
	
	
	
	
	
	
	

	Dilleniaceae
	Sæ
	
	
	
	
	
	
	
	
	

	Tetracera scandens
	D©y chiÒu, tø gi¸c leo
	
	
	
	
	
	
	
	
	

	Dioscoreaceae
	Cñ n©u
	
	
	
	
	
	
	
	
	

	Dioscorea cambodiana
	Tõ Cam pèt
	
	
	
	
	
	
	
	
	

	D. glabra
	R¹ng, khoai r¹ng
	+
	
	
	
	
	
	
	
	

	D. alata
	Khoai ngät
	+
	
	
	
	+
	
	
	
	

	D. esculenta (Lour.) Burk.var. fasciculata
	Khoai ngät
	+
	
	
	
	
	
	
	
	

	Dipterocarpaceae
	DÇu
	
	
	
	
	
	
	
	
	

	Dipterocarpus alatus
	DÇu n­íc , dÇu r¸i
	+
	
	
	
	
	
	
	
	

	Hopea odorata
	Sao ®en
	+
	
	
	
	
	
	
	
	+

	Dracaenaceae
	Bång bång
	
	
	
	
	
	
	
	
	

	Dracaena sanderiana forma virescens
	PhÊt dñ xanh
	
	
	
	
	
	
	
	
	+

	D. fragans
	Ph¸t tµi
	
	
	
	
	
	
	
	
	+

	Elaeocarpaceae
	C«m
	
	
	
	
	
	
	
	
	

	Elaeocarpus hygrophylus
	C«m ho¸ Èm, Cµ na
	+
	
	
	
	
	
	
	
	

	Muntingia calabura
	Trøng c¸
	
	
	
	
	
	
	
	
	

	Elatinaceae
	§µn th¶o
	
	
	
	
	
	
	
	
	

	Bergia ammanioides
	BiÖt gia, ruéng cÇy
	
	
	
	
	
	
	
	
	

	Muntingia calabura
	Trøng c¸, MËt s©m
	
	
	
	
	
	
	
	
	

	Eriocaulaceae
	Dïi trèng
	
	
	
	
	
	
	
	
	

	Eriocaulon setaceum
	Dïi trèng t¬
	
	
	
	
	
	
	
	
	

	E. sp
	Cñ dïi trèng
	
	
	
	
	
	
	
	
	

	E. sexangulare
	Dïi trèng 6 c¹nh, Cèc tinh th¶o
	+
	
	
	
	
	
	
	
	

	Euphorbiaceae
	ThÇu dÇu
	
	
	
	
	
	
	
	
	

	Antidesma ghaesembilla
	Chßi mßi, Chua mßi
	
	
	
	
	
	
	
	
	

	Breynia vitis-idaea
	Cñ ®Ò
	
	
	
	
	
	
	
	
	

	Briedelia stipularis
	§ám l¸ bÑ, §ám leo
	
	
	
	
	
	
	
	
	

	Croton thorelii
	Cï ®Ìn Thorel
	
	
	
	
	
	
	
	
	

	Euphorbia hirta
	Cá s÷a l¸ lín
	
	
	
	
	
	
	
	
	

	E. thymifolia
	Cá s÷a l¸ nhá
	
	
	
	
	
	
	
	
	

	E. antiquorum
	X­¬ng rång
	
	
	
	
	
	
	
	
	

	E. trogona
	
	
	
	
	
	
	
	
	
	

	Excoecaria agalloccha
	Gi¸
	
	
	
	
	
	
	
	+
	

	Glochidion littorale
	Bät Õch biÓn
	
	
	
	
	
	
	
	
	

	Hymenocardia wallichii
	M¹c t©m
	
	
	
	
	
	
	
	
	

	Mallotus anisopodus
	Ruèi khÕ
	
	
	
	
	
	
	
	
	

	Manihot esculenta
	S¾n, Khoai m×
	
	
	
	
	
	
	
	
	

	Ricinus communis
	ThÇu dÇu
	
	
	
	
	
	
	
	+
	

	Phyllanthus reticulata
	PhÌn ®en, 
	+
	
	
	
	
	
	
	
	

	Phyllanthus acidus
	Chïm ruét
	+
	
	
	
	
	
	
	+
	

	P. urinaria
	Chã ®Î
	+
	
	
	
	
	
	
	
	

	Pedilanthus tithymaloides var variegates
	CÈm th¹ch
	
	
	
	
	
	
	
	
	

	Securinega virosa
	Bãng nÎ
	
	
	
	
	
	
	
	
	

	Sauropus androgynus
	Bång ãt, Rau ngãt
	+
	
	
	
	+
	
	
	
	

	Fabaceae
	§Ëu
	
	
	
	
	
	
	
	
	

	Aeschynomene americana
	§iÒn ma Mü, §Ëu §å s¬n
	
	
	
	
	
	
	
	
	

	A. aspera
	§iÒn ma nh¸m
	+
	
	
	
	
	
	
	
	

	A. indica
	§iÒn ma Ên
	+
	
	
	
	
	
	
	
	

	Acacia auriculaeformis
	Keo l¸ trµm
	
	
	
	
	
	
	
	
	

	A. magnum
	Keo ®¹i
	
	
	
	
	
	
	
	
	

	Arachis hypogea
	§Ëu phéng
	+
	
	
	
	
	
	
	
	

	Canavalia cathartica
	§Ëu cé biÓn
	+
	
	
	
	
	
	
	
	

	Cassia grandis
	¤ m«i
	+
	
	
	
	+
	
	
	
	

	C. alata
	Muång tr©u, muång hoa vµng
	+
	
	
	
	
	
	
	
	

	C. siamea
	Muång ®en
	+
	
	
	
	
	
	
	+
	

	Centrosema pubescens
	Trung ch©u, B­ím
	
	
	
	
	
	
	
	
	

	Dalbergia candenatensis
	Tr¾c mét hét, Me n­íc
	+
	
	
	
	
	
	
	
	

	Derris marginata
	Cãc kÌn b×a
	
	
	
	
	
	
	
	
	

	D. trifolia
	Cãc kÌn, Cãc kÌn n­íc
	+
	
	
	
	
	
	
	+
	

	Desmodium triflorum
	Trµng qu¶ ba hoa
	+
	
	
	
	
	
	
	
	

	Delonix regia
	Ph­îng vÜ
	+
	
	
	
	
	
	
	
	+

	Erythrina variegata
	V«ng nem
	+
	
	
	
	
	
	
	
	+

	Intsia bijuga
	Gâ n­íc
	+
	
	
	
	
	
	
	
	

	Mimosa pigra
	Mai d­¬ng, Trinh n÷ nhän
	
	
	
	
	
	
	
	
	

	M. pudica
	Trinh n÷, M¾c cì
	+
	
	
	
	
	
	
	
	

	Neptunia oleacera
	Ngóc, Rau rót
	+
	
	
	
	
	
	
	
	

	Pachyrrhizus erosus
	Cñ s¾n, Cñ ®Ëu
	+
	
	
	
	
	
	
	+
	

	Psophocarpus tetragonolobus
	§Ëu rång
	+
	
	
	
	
	
	
	
	

	Samanea saman
	Cßng
	+
	
	
	
	
	
	
	
	

	Sesbania cannabina
	§iªn ®iÓn sîi, §iÒn thanh hoa vµng
	
	
	
	
	
	
	
	
	

	S. sesban
	§iªn ®iÓn
	+
	
	
	
	
	
	
	
	

	S. javanica
	§iªn ®iÓn
	+
	
	
	
	
	
	
	
	

	S. grandiflora
	So ®òa
	+
	
	
	
	
	
	
	
	

	Sindora siamensis
	Gâ mËt, Gâ sÎ, Gâ ®en
	+
	
	
	
	
	
	
	
	

	Smithia sensitiva
	MiÕt m¾c cì
	+
	
	
	
	
	
	
	
	

	Tamarindus indica
	Me
	+
	
	
	
	
	
	
	
	

	Vigna luteola
	§Ëu vµng
	
	
	
	
	
	
	
	
	

	V. marina
	§Ëu biÓn
	
	
	
	
	
	
	
	
	

	V. adenantha
	§Ëu hoa tuyÕn
	+
	
	
	
	
	
	
	
	

	V. radiata
	§Ëu xanh
	+
	+
	
	
	
	
	
	
	

	V. unguiculata Walp. subsp. unguiculata
	§Ëu ®en
	+
	+
	
	
	
	
	
	
	

	V. unguiculata Walp. subsp. sesquipedalis
	§Ëu ®òa
	+
	
	
	+
	
	
	
	
	

	Flacourtiaceae
	Hång qu©n
	
	
	
	
	
	
	
	
	

	Scolopia macrophylla
	Bãm bµ
	
	
	
	
	
	
	
	
	

	Flagellariaceae
	M©y n­íc
	
	
	
	
	
	
	
	
	

	Flagellaria indica
	M©y n­íc
	
	
	
	
	
	
	
	
	

	Hanguanaceae
	Hµng v©n
	
	
	
	
	
	
	
	
	

	Hanguana malayana
	Chuèi n­íc
	
	
	
	
	
	
	
	
	

	Hydrocharitaceae
	Thuû th¶o
	
	
	
	
	
	
	
	
	

	Blyxa aubertii
	L¸ hÑ
	
	
	
	
	
	
	
	
	

	Hydrilla verticillata
	Thuû th¶o
	
	
	
	
	
	
	
	
	

	Nechamandra alternifolia
	L­u hïng
	
	
	
	
	
	
	
	
	

	Ottelia alismoides
	At niªn
	
	
	
	
	
	
	
	
	

	Hydrophyllaceae
	Thuû lÖ
	
	
	
	
	
	
	
	
	

	Hydrolea zeylanica
	Thuû lÖ, L¸ n­íc
	
	
	
	
	
	
	
	
	

	Lamiaceae
	B¹c hµ
	
	
	
	
	
	
	
	
	

	Coleus amboinicus
	TÇn dÇy l¸
	+
	
	
	
	
	
	
	
	

	Leonotis nepetifolia
	S­ nhÜ
	
	
	
	
	
	
	
	
	

	Hyptis brevipes
	Ð ®ïi trèng
	
	
	
	
	
	
	
	
	

	Mentha arvensis L. var javanica
	Hóng c©y
	+
	
	
	+
	
	
	
	
	

	M. aquatica
	Hóng lòi
	+
	
	
	
	
	
	
	
	

	Ocimum basilicum L.
	Ð (Hóng quÕ)
	+
	
	
	+
	
	
	
	
	

	Perilla frutescens var crispa
	TÝa t«
	+
	
	
	+
	
	
	
	
	

	Lauraceae
	Long n·o
	
	
	
	
	
	
	
	
	

	Cassytha filiformis
	T¬ xanh
	+
	
	
	
	
	
	
	
	

	Lecythidaceae
	ChiÕc (Léc võng)
	
	
	
	
	
	
	
	
	

	Barringtonia acutangula
	ChiÕc kÕ, Léc võng
	
	
	
	
	
	
	
	+
	+

	Leeaceae
	Gèi h¹c
	
	
	
	
	
	
	
	
	

	Leea rubra
	Cñ rèi, Gèi h¹c tÝa
	
	
	
	
	
	
	
	
	

	Lemnaceae
	BÌo c¸m
	
	
	
	
	
	
	
	
	

	Lemna aequinoxialis
	
	
	
	
	
	
	
	
	
	+

	L. tenera
	BÌo nhän
	
	
	
	
	
	
	
	
	+

	Spirodela polyrrhiza
	BÌo ®¸nh trèng
	
	
	
	
	
	
	
	
	+

	S. punctata
	BÌo
	
	
	
	
	
	
	
	
	+

	Wolffia globosa
	BÌo phÊn
	
	
	
	
	
	
	
	
	

	Lentibulariaceae
	NhÜ c¸n
	
	
	
	
	
	
	
	
	

	Utricularia aurea
	NhÜ c¸n vµng
	
	
	
	
	
	
	
	
	

	U. gibba
	NhÜ c¸n tói
	
	
	
	
	
	
	
	
	

	U. punctata
	NhÜ c¸n tÝm
	
	
	
	
	
	
	
	
	

	U. stellaris
	NhÜ c¸n phao
	
	
	
	
	
	
	
	
	

	Loganiaceae
	M· tiÒn
	
	
	
	
	
	
	
	
	

	Fagraea crenulata
	Bµng n­íc
	
	
	
	
	
	
	
	
	

	Loranthaceae
	Chïm göi
	
	
	
	
	
	
	
	
	

	Dendrophtoe pentandra
	Méc ký ngò hïng, chïm göi
	
	
	
	
	
	
	
	
	

	Viscum articulatum
	Ghi cã ®èt
	+
	
	
	
	
	
	
	
	

	V. ovalifolium
	Ghi l¸ xoan
	+
	
	
	
	
	
	
	
	

	Lycopodiaceae
	Th¹ch tïng
	
	
	
	
	
	
	
	
	

	Lycopodiella cernua
	Th«ng ®Êt, Th¹ch tïng nghiªn
	+
	
	
	
	
	
	
	
	

	Lythraceae
	Tö vi (B»ng l¨ng)
	
	
	
	
	
	
	
	
	

	Lagestroemia speciosa
	B»ng l¨ng n­íc
	
	
	
	
	
	
	
	
	

	Rotala indica
	Lu©n th¶o ©n, VÈy èc
	
	
	
	
	
	
	
	
	

	R. wallichii
	Lu©n th¶o Wallich
	
	
	
	
	
	
	
	
	

	Malvaceae
	B«ng
	
	
	
	
	
	
	
	
	

	Abelmoschatus mostachus
	Bôp vang
	
	
	
	
	
	
	
	
	

	Abelmoschastus esculentus
	§Ëu b¾p
	
	
	
	+
	
	
	
	
	

	Abutilon indicum
	Cèi xay
	+
	
	
	
	
	
	
	
	

	Decaschitia parviflora
	Cñ s©m
	
	
	
	
	
	
	
	
	

	Hibiscus tiliaceus
	Bôp tra
	
	
	
	
	
	
	
	
	

	H. sabdariffa
	GiÊm
	
	
	
	
	+
	
	
	
	

	H. rosa-sinensis
	B«ng bôp
	
	
	
	
	+
	
	
	
	

	Sida javensis
	B¸i java
	
	
	
	
	
	
	
	
	

	Thespesia populnea
	Tra l©m vå, Tra bå ®Ò
	
	
	
	
	
	
	
	
	

	Urena lobata
	KÐ hoa ®µo
	+
	
	
	
	
	
	
	
	

	Malpighiaceae
	M¨ng r«
	
	
	
	
	
	
	
	
	

	Malpighia glabra
	S¬ ri
	+
	+
	
	
	
	
	
	
	

	Marantaceae
	Huúnh tinh
	
	
	
	
	
	
	
	
	

	Calathea allovia
	Khoai lïn
	
	
	
	
	
	
	
	
	

	Schumannianthus dichotomus
	Lïn n­íc
	
	
	
	
	
	
	
	
	

	Marsileaceae
	Rau dÖu
	
	
	
	
	
	
	
	
	

	Marsilea quadrifolia
	Rau dÖu 4 l¸
	
	
	
	
	
	
	
	
	

	Melastomataceae
	Mua
	
	
	
	
	
	
	
	
	

	Melastoma affine
	Mua ®a hïng
	
	
	
	
	
	
	
	
	

	Osbeckia chinensis
	An bÝch Trung quèc, Mua tÐp
	
	
	
	
	
	
	
	
	

	O. cochinchinensis
	An bÝch Nam Bé
	
	
	
	
	
	
	
	
	

	Meliaceae
	Xoan
	
	
	
	
	
	
	
	
	

	Aglaia cucullata
	
	
	
	
	
	
	
	
	
	

	Khaya senegalensis
	Xµ cõ
	
	
	
	
	
	
	
	
	+

	Xylocarpus granatum
	X­¬ng c¸ to
	
	
	
	
	
	
	
	
	

	X. mekongensis
	
	
	
	
	
	
	
	
	
	

	X. moloccensis
	X­¬ng c¸ nhá, Xu nhá
	
	
	
	
	
	
	
	
	

	Menyanthaceae
	Thuû n÷
	
	
	
	
	
	
	
	
	

	Nymphoides hydrophyllaceum
	Thuû n÷ nhá, Trµng nhá
	
	
	
	
	
	
	
	
	

	N. indica
	Thuû n÷ ¢n
	
	
	
	
	
	
	
	
	

	N. indicum
	Rµng rµng
	
	
	
	
	
	
	
	
	

	Moraceae
	D©u t»m
	
	
	
	
	
	
	
	
	

	Artocapus heterophyllus
	MÝt
	
	+
	
	
	
	
	
	
	

	Ficus microcarpa
	Gõa
	
	
	
	
	
	
	
	
	

	F. rhumffii
	L©m vå
	
	
	
	
	
	
	
	
	

	F. superba
	Sung kiªu
	
	
	
	
	
	
	
	
	

	F. superba var japonica
	Sép
	
	
	
	
	
	
	
	
	

	Ficus sp
	Sung
	
	+
	
	
	
	
	
	
	

	Morus alba
	D©u t»m
	+
	+
	
	
	+
	
	
	
	+

	Musaceae
	Chuèi
	
	
	
	
	
	
	
	
	

	Musa paradisiacal
	Chuèi
	+
	+
	
	
	
	+
	
	
	

	M. balbisiana
	Chuèi hét
	+
	+
	
	
	
	
	
	
	

	M. nana
	Chuèi lïn
	+
	+
	
	
	
	
	
	
	

	Myriophyllaceae
	§u«i chã
	
	
	
	
	
	
	
	
	

	Myriophyllum dicoccum
	§u«i chã hai h¹t
	
	
	
	
	
	
	
	
	

	Myristicaceae
	M¸u chã
	
	
	
	
	
	
	
	
	

	Horsfieldia irya
	X¨ng m¸u r¹ch
	
	
	
	
	
	
	
	
	

	Myrsinaceae
	§¬n nem
	
	
	
	
	
	
	
	
	

	Aegiceras corniculatum
	Só
	
	
	
	
	
	
	
	
	

	A. floridum
	Tr¸
	
	
	
	
	
	
	
	
	

	Myrtaceae
	Sim
	
	
	
	
	
	
	
	
	

	Eucalyptus camaldulensis
	Khuynh ®iÖp ®á (B¹ch ®µn ®á)
	+
	
	
	
	
	
	
	
	

	E. sp
	B¹ch ®µn
	
	
	
	
	
	
	
	
	

	Melaleuca cajuputi
	Trµm
	+
	
	
	
	
	
	
	
	

	M. leucadendron
	Trµm óc
	+
	
	
	
	
	
	
	
	

	Psidium gujava
	æi
	+
	+
	
	
	
	
	
	
	

	Syzygium cinereum
	Tr©m sÎ
	
	
	
	
	
	
	
	
	

	S. cumini
	Tr©m vèi, Vèi rõng
	+
	
	
	
	
	
	
	
	

	S. lineatum
	Tr©m ba vá, Tr©m khÕ
	
	
	
	
	
	
	
	
	

	S. polyanthum
	Tr©m
	+
	
	
	
	
	
	
	
	

	S. jambos
	Lý
	+
	
	
	
	
	
	
	
	

	S. semarangense
	Roi ®á
	+
	
	
	
	
	
	
	
	

	S. sp
	Tr©m sõng
	
	
	
	
	
	
	
	
	

	Naiadaceae
	Thuû kiÒu
	
	
	
	
	
	
	
	
	

	Naias indica
	Thuû kiÒu ¢n
	
	
	
	
	
	
	
	
	

	N. minor
	Thuû kiÒu
	
	
	
	
	
	
	
	
	

	Nelumbonaceae
	Sen
	
	
	
	
	
	
	
	
	

	Nelumbo nucifera
	Sen
	+
	
	
	
	
	
	
	
	+

	Nepenthaceae
	Tr­ lung
	
	
	
	
	
	
	
	
	

	Nepenthes mirabilis
	B×nh n­íc kú quan
	
	
	
	
	
	
	
	
	

	Nyctaginaceae
	Hoa giÊy
	
	
	
	
	
	
	
	
	

	Bougainvillea brasiliensis
	B«ng giÊy
	
	
	
	
	
	
	
	
	+

	Nympheaceae
	Sóng
	
	
	
	
	
	
	
	
	

	Nymphaea lotus
	
	
	
	
	
	
	
	
	
	

	N. nouchali
	Sóng lam
	
	
	
	
	
	
	
	
	

	N. pubescens 
	Sóng tr¾ng
	
	
	
	
	
	
	
	
	

	Nymphaea rubra
	Sóng ®á
	
	
	
	
	
	
	
	
	

	N. tetragona
	Co, Sóng chØ
	
	
	
	
	
	
	
	
	

	Ochnaceae
	Hoµng mai
	
	
	
	
	
	
	
	
	

	Ochna atropurpurea
	Mai tø quý
	
	
	
	
	
	
	
	
	

	O. integerriama
	Mai vµng
	
	
	
	
	
	
	
	
	

	Onagraceae
	Rau m­¬ng
	
	
	
	
	
	
	
	
	

	Ludwidgia adscendens
	Rau dõa n­íc
	
	
	
	
	
	
	
	
	

	L. hyssopifolia
	Rau m­¬ng thon
	
	
	
	
	
	
	
	
	

	Orchidaceae
	Lan
	
	
	
	
	
	
	
	
	

	Eulophia graminea
	Lu©n lan
	
	
	
	
	
	
	
	
	

	Spiranthes sinensis
	Lan cuèn chiÕu
	
	
	
	
	
	
	
	
	

	Oxalidaceae
	Chua me
	
	
	
	
	
	
	
	
	

	Averrhoa carambola
	KhÕ
	+
	+
	
	
	
	
	
	
	

	Pandanaceae
	Døa d¹i
	
	
	
	
	
	
	
	
	

	Pandanus amaryllifolius
	L¸ døa
	
	
	
	
	+
	
	
	
	

	Pandanus kaida
	Døa cai-®a
	
	
	
	
	
	
	
	
	

	P. tectorius
	Døa træ
	
	
	
	
	
	
	
	
	

	Parkeriaceae
	G¹t nai
	
	
	
	
	
	
	
	
	

	Ceratopteris thalictroides
	R¸ng G¹t nai
	
	
	
	
	
	
	
	
	

	Passifloraceae
	Nh·n lång (L¹c tiªn)
	
	
	
	
	
	
	
	
	

	Passiflora foetida
	Nh·n lång
	+
	+
	
	
	
	
	
	
	

	P. quadrangularis
	D­a t©y
	
	+
	
	
	
	
	
	
	

	Pedaliaceae
	Võng
	
	
	
	
	
	
	
	
	

	Sesamum orientale
	Võng
	
	+
	
	
	
	
	
	
	

	Philydraceae
	§u«i l­¬n
	
	
	
	
	
	
	
	
	

	Philydrum lanuginosum
	§òa bÕp, §u«i l­¬n
	
	
	
	
	
	
	
	
	

	Piperaceae
	Hå tiªu
	
	
	
	
	
	
	
	
	

	Peperomia pellucida
	Cµng cua
	
	
	
	
	
	
	
	
	

	Piper belte
	TrÇu
	
	
	
	
	
	
	
	
	

	P. lolot
	L¸ Lèt
	+
	
	
	+
	
	
	
	
	

	P. nirum
	Tiªu
	+
	
	
	+
	
	
	
	
	

	Poaceae
	Hoµ th¶o
	
	
	
	
	
	
	
	
	

	Apluda mutica
	RÕp, TrÊu th¶o
	+
	
	
	
	
	
	
	
	

	Arundinella setosa
	Tróc th¶o l«ng
	
	
	
	
	
	
	
	
	

	Bambusa tulda
	Tre xiªm, Tre n­íc
	
	
	
	
	+
	+
	
	
	

	B. variabilis
	TÇm v«ng
	
	
	
	
	+
	
	
	
	

	B. vulgaris
	Tre më
	+
	
	
	
	+
	
	
	
	

	B. pallida
	Tre lôc b×nh
	
	
	
	
	+
	
	
	
	

	B. tuldoides
	Tróc
	
	
	
	
	+
	
	
	
	

	Brachiaria eruciformis
	VÜ th¶o d¹ng s©u
	
	
	
	
	
	
	
	
	

	B. mutica
	Cá l«ng t©y
	
	
	
	
	
	
	
	
	

	B. ramosa
	VÜ th¶o nh¸nh
	
	
	
	
	
	
	
	
	

	Chloris barbata
	Lôc l«ng
	
	
	
	
	
	
	
	
	

	Coix aquatica
	Nga
	
	
	
	
	
	
	
	
	

	C. lacryma-jobi var.ma-yuen
	Bo bo, ý dÜ
	+
	
	
	
	
	
	
	
	

	Cynodon dactylon
	Cá chØ
	+
	
	
	
	
	
	
	
	

	Cymbopogon citratus
	S¶
	+
	
	
	+
	
	
	
	
	

	Dactyloctenium aegyptiacum
	Cá ch©n gµ
	
	
	
	
	
	
	
	
	

	Dendroccalamus asper
	Tre m¹nh t«ng
	
	
	
	
	
	
	
	
	

	Digitaria abludens
	Tó ch×nh h¹t
	
	
	
	
	
	
	
	
	

	D. petelotii
	Tó ch×nh 
	
	
	
	
	
	
	
	
	

	D. setigera
	Tó ch×nh t¬ ®Ñp
	
	
	
	
	
	
	
	
	

	Echinochloa colonum
	Cá n­íc mÆn
	
	
	
	
	
	
	
	
	

	E. crus-galli
	Lßng vùc, B¹i th¶o
	
	
	
	
	
	
	
	
	

	E. crus-pavonis
	
	
	
	
	
	
	
	
	
	

	E. stagnina
	Gai th¶o m­¬ng
	
	
	
	
	
	
	
	
	

	Eleusine indica
	MÇn trÇu, Ng­u cµn
	+
	
	
	
	
	
	
	
	

	Eragrostis atrovirens
	T×nh th¶o trë ®en
	
	
	
	
	
	
	
	
	

	E. malayana
	T×nh th¶o m· lai
	
	
	
	
	
	
	
	
	

	E. tremula
	T×nh th¶o rung
	
	
	
	
	
	
	
	
	

	Erianthus arundinaceus
	Lau, §Õ
	
	
	
	
	
	
	
	
	

	Eriochloa polystachya
	Cá mËt nhiÒu giÐ
	
	
	
	
	
	
	
	
	

	E. procera
	Cá mËt
	
	
	
	
	
	
	
	
	

	Hemarthria longiflora
	B¸n tiÕt hoa dµi
	
	
	
	
	
	
	
	
	

	H. protensa
	B¸n tiÕt tr¶i
	
	
	
	
	
	
	
	
	

	Hygroryza aristata
	Thia thia
	
	
	
	
	
	
	
	
	

	Hymenachne acutigluma
	Måm mì
	
	
	
	
	
	
	
	
	

	Imperata cylindrica
	Tranh, B¹ch mao
	+
	
	
	
	
	
	
	
	

	Isachne miliacea
	§¼ng hoa kª
	
	
	
	
	
	
	
	
	

	Ischaemum barbatum
	Måm r©u
	
	
	
	
	
	
	
	
	

	I. indicum
	Måm Ên
	
	
	
	
	
	
	
	
	

	I. rugosum
	Måm u
	
	
	
	
	
	
	
	
	

	I. tenuifolium
	Måm l¸ nhá
	
	
	
	
	
	
	
	
	

	Leersia hexandrra
	Cá m«i
	
	
	
	
	
	
	
	
	

	Leptochloa chinensis
	M¶nh hoµ Trung Quèc
	
	
	
	
	
	
	
	
	

	L. filiormis
	M¶nh hoµ nh­ chØ
	
	
	
	
	
	
	
	
	

	Mnesithea laevis
	Ký vÜ l¸ng
	
	
	
	
	
	
	
	
	

	Oryza rufipogon
	Lóa ma
	
	
	
	
	
	
	
	
	

	Oryza sativa
	Lóa
	
	
	+
	
	+
	+
	
	
	

	Panicum antidotale
	Kª nhá
	
	
	
	
	
	
	
	
	

	P. repens
	Cá èng, Cá cùa gµ
	+
	
	
	
	
	
	
	
	

	Paspalidium flavidum
	Cá s©u vµng
	
	
	
	
	
	
	
	
	

	P. geminatum
	
	
	
	
	
	
	
	
	
	

	P. punctatum
	Cá s©u ®èm
	
	
	
	
	
	
	
	
	

	Paspalum commersonii
	Cá trøng, San trøng
	
	
	
	
	
	
	
	
	

	P. conjugatum
	San cÆp
	
	
	
	
	
	
	
	
	

	P. longifolium
	San l¸ dµi
	
	
	
	
	
	
	
	
	

	P. orbiculare
	San trßn
	+
	
	
	
	
	
	
	
	

	P. paspalodes
	San n­íc
	
	
	
	
	
	
	
	
	

	P. scrobiculatum
	San trßn
	
	
	
	
	
	
	
	
	

	P. vaginatum
	San s¸t
	
	
	
	
	
	
	
	
	

	Phragmites vallatoria
	SËy
	
	
	
	
	
	
	
	
	

	Pseudoraphis brunoniana
	Cá g¹o, nhÉn trôc
	
	
	
	
	
	
	
	
	

	Saccharum officinarum
	MÝa
	+
	
	+
	
	
	
	
	
	+

	S. spontaneum
	L¸ch
	
	
	
	
	
	
	
	
	

	Sacciolepis aurita
	BÊc tai
	
	
	
	
	
	
	
	
	

	S. indica
	BÊc nhá, BÊc Ên
	
	
	
	
	
	
	
	
	

	S. interrupta
	BÊc gi¸n ®o¹n
	
	
	
	
	
	
	
	
	

	S. polymorpha
	BÊc ®a h×nh
	
	
	
	
	
	
	
	
	

	Schizostachyum brachycladum
	Lå «
	
	
	
	
	
	
	
	
	

	Scleroschya milroyi
	C­¬ng ph­íng
	
	
	
	
	
	
	
	
	

	Setaria pallide-fusca
	
	
	
	
	
	
	
	
	
	

	S. viridis
	§u«i chån xanh, §u«i chã
	
	
	
	
	
	
	
	
	

	Sorghum propinquum
	MÝa miÕn
	
	
	
	
	
	
	
	
	

	Sporobolus virginicus
	X¹ tö biÓn
	
	
	
	
	
	
	
	
	

	Vossia cuspidata
	Q­ít
	
	
	
	
	
	
	
	
	

	Zea mayiz
	B¾p, Ng«
	+
	
	+
	
	
	
	
	
	

	Zoysia matrella
	Cßng cßng
	
	
	
	
	
	
	
	
	

	Polygonaceae
	Rau r¨m
	
	
	
	
	
	
	
	
	

	Polygonum barbatum
	NghÓ r©u, nghÓ tr¾ng
	+
	
	
	
	
	
	
	
	

	P. hydropiper
	R¨m n­íc
	+
	
	
	
	
	
	
	
	

	Polygonum odoratum
	Rau r¨m
	+
	
	
	+
	
	
	
	
	

	P. tomentosum
	NghÓ
	+
	
	
	
	
	
	
	
	

	Polypodiaceae
	R¸ng
	
	
	
	
	
	
	
	
	

	Phymatosorus scolopendria
	R¸ng th­ hµng
	
	
	
	
	
	
	
	
	

	Pyrrosia sp
	
	
	
	
	
	
	
	
	
	

	Pteropsis piloselloides
	
	
	
	
	
	
	
	
	
	

	Pontederiaceae
	Lôc b×nh
	
	
	
	
	
	
	
	
	

	Eichhornia crassipes
	Lôc b×nh
	
	
	
	
	
	
	
	+
	

	Monochoria elata
	Rau m¸c cao
	
	
	
	
	
	
	
	
	

	M. hastata
	Rau m¸c thon
	
	
	
	
	
	
	
	
	

	M. ovata
	Rau m¸c bÇu
	
	
	
	
	
	
	
	
	

	M. vaginalis
	Rau m¸c bao
	
	
	
	
	
	
	
	
	

	Portulacaceae
	Sam
	
	
	
	
	
	
	
	
	

	Portulaca oleacera
	Sam
	+
	
	
	+
	
	
	
	
	

	P. pilosa L.subsp. grandiflora
	M­êi giê
	+
	
	
	
	+
	
	
	
	+

	Pteridiaceae
	Cá seo gµ
	
	
	
	
	
	
	
	
	

	Acrostichum aureum
	R¸ng d¹i
	
	
	
	
	
	
	
	
	

	A. speciosum
	R¸ng d¹i thanh
	
	
	
	
	
	
	
	
	

	Stenochloena palustrix
	Cho¹i
	
	
	
	
	
	
	
	
	

	Rhamnaceae
	T¸o
	
	
	
	
	
	
	
	
	

	Zizyphus oenoplia
	T¸o rõng
	
	
	
	
	
	
	
	
	

	Z. mauritiana
	T¸o gai
	
	
	
	
	+
	
	
	
	

	Rhizophoraceae
	§­íc
	
	
	
	
	
	
	
	
	

	Bruguiera cylindrica
	VÑt trô, VÑt khang
	+
	
	
	
	
	
	
	
	

	B. gymnorrhiza
	VÑt dï, VÑt rÔ låi
	+
	
	
	
	
	
	
	
	

	B. parviflora
	VÑt t¸ch
	
	
	
	
	
	
	
	
	

	B. sexangula
	VÑt ®en
	+
	
	
	
	
	
	
	
	

	Carallia brachiata
	X¨ng m· chÎ, Tróc tiÕt
	+
	
	
	
	
	
	
	
	

	Ceriops decandra
	Dµ ®en, Dµ quanh
	
	
	
	
	
	
	
	
	

	C. tagal
	Dµ ®á, Dµ v«i
	+
	
	
	
	
	
	
	
	

	Kandelia candel
	VÑt dia, VÑt thang
	+
	
	
	
	
	
	
	
	

	Lmnitzera racemora
	Cèc
	
	
	
	
	
	
	
	
	

	Rhizophora apiculata
	§­íc ®«i
	+
	
	
	
	
	
	
	
	

	R. mucronata
	§­íc nhän, §­íc xanh, §­ng
	+
	
	
	
	
	
	
	
	

	R. stylosa
	§­íc ch»ng
	
	
	
	
	
	
	
	
	

	Rubiaceae
	Cµ phª
	
	
	
	
	
	
	
	
	

	Gardenia lucida
	MÉu ®¬n
	
	
	
	
	
	
	
	
	

	Guettarda speciosa
	L©m bßng
	+
	
	
	
	
	
	
	
	

	Gynochtodes proboscidea
	
	
	
	
	
	
	
	
	
	

	Hedyotis diffusa
	L­ìi ®ång
	+
	
	
	
	
	
	
	
	

	Hedyotis herbacea
	An ®iÒn cá
	+
	
	
	
	
	
	
	
	

	H. heynii
	An ®iÒn Heyn, Lö ®ång
	+
	
	
	
	
	
	
	
	

	Hydnophytum formicarum
	BÝ kú nam
	+
	
	
	
	
	
	
	
	

	Mitragyna speciosa
	Giam ®Ñp
	+
	
	
	
	
	
	
	
	

	Morinda persicaefolia
	Nhµu n­íc
	+
	
	
	
	
	
	
	
	

	M. citrifolia
	Nhµu
	+
	
	
	
	
	
	
	
	

	M. tomentosa
	Nhµu nhuém
	+
	
	
	
	+
	
	
	
	

	Nauclea orientalis
	G¸o vµng, Cèc ®á
	+
	
	
	
	
	
	
	
	

	Neolamarckia cadamba
	Gao tr¾ng, cµ t«m
	
	
	
	
	
	
	
	
	

	Paederia consimilis
	Thói ®Þt
	
	
	
	
	
	
	
	
	

	P. lanuginose
	L¸ m¬
	
	
	
	
	
	
	
	
	

	Psychotria serpens
	LÊu bß
	+
	
	
	
	
	
	
	
	

	Scyphiphora hydrophyllacea
	C«i
	+
	
	
	
	
	
	
	
	

	Rutaceae
	Cam chanh
	
	
	
	
	
	
	
	
	

	Acronychia pedunculata
	BÝ b¸i, Bai b¸i
	+
	
	
	
	
	
	
	
	

	Citrus aurantiifolia
	Chanh ta
	+
	+
	
	
	+
	
	
	
	

	C. grandis
	B­ëi ®¾ng
	+
	
	
	
	+
	
	
	
	

	C. sinensis
	Cam
	+
	+
	
	
	+
	
	
	
	

	Citrofortunella microcarpa
	QuÊt
	+
	+
	
	
	
	
	
	
	

	Euodia lepta
	DÇu dÇu ba l¸, Ba ch¹c
	+
	
	
	
	
	
	
	
	

	Triphasia trifoliata
	Kim quÝt
	+
	
	
	
	
	
	
	
	

	Salvadoraceae
	Gai me
	
	
	
	
	
	
	
	
	

	Azima sarmentosa
	Chïm lÐ
	
	
	
	
	
	
	
	
	

	Salviniaceae
	BÌo tai chuét
	
	
	
	
	
	
	
	
	

	Salvinia cucullata
	BÌo tai chuét
	
	
	
	
	
	
	
	
	+

	Sapindaceae
	 Bå hßn
	
	
	
	
	
	
	
	
	

	Allophyllus cochinchinensis
	Ngo¹i méc Nam Bé
	
	
	
	
	
	
	
	
	

	A. glaber
	Ngo¹i méc nh½n
	+
	
	
	
	
	
	
	
	

	Nephelium lappaceum
	Ch«m ch«m
	+
	+
	
	
	
	
	
	
	

	Sapotaceae
	Hång xiªm
	
	
	
	
	
	
	
	
	

	Chrysophyllum cainito
	Vó s÷a
	
	+
	
	
	
	
	
	
	

	Manilkara achras
	Lßng møc Nam Vang
	
	
	
	
	
	
	
	
	

	Pouteria zapota
	Trøng gµ
	
	+
	
	
	
	
	
	
	

	Saururaceae
	GiÊp c¸
	
	
	
	
	
	
	
	
	

	Houttuynia cordata
	GiÊp c¸
	+
	
	
	+
	
	
	
	
	

	Schizeaceae
	Bßng bßng
	
	
	
	
	
	
	
	
	

	Lygodium flexuosum
	Bßng bßng dÎo
	
	
	
	
	
	
	
	
	

	L. japonicum
	Bßng bßng nhËt
	
	
	
	
	
	
	
	
	

	L. microphyllium
	Bßng bßng
	
	
	
	
	
	
	
	
	

	L. scandens
	Bßng bßng leo
	
	
	
	
	
	
	
	
	

	Scrophulariaceae
	Hoa mâm chã
	
	
	
	
	
	
	
	
	

	Bacopa monnieri
	Rau ®¾ng biÓn
	+
	
	
	
	
	
	
	
	

	Centranthera cochinchinensis
	T©m hïng Nam Bé
	
	
	
	
	
	
	
	
	

	Limnophila heterophylla
	Ngß n­íc
	
	
	
	
	
	
	
	
	

	Lindernia antipoda
	Mµn ®Êt
	+
	
	
	
	
	
	
	
	

	L. crustacea
	L÷ ®»ng cÈn
	
	
	
	
	
	
	
	
	

	L. micrantha
	L÷ ®»ng hoa nhá
	
	
	
	
	
	
	
	
	

	Lymnophila indica
	Om Ên
	
	
	
	
	
	
	
	
	

	Scoparia dulcis
	Cam th¶o nam
	+
	
	
	
	
	
	
	
	

	Smilacaceae
	Kim cang
	
	
	
	
	
	
	
	
	

	Smilax sp.
	
	
	
	
	
	
	
	
	
	

	Solanaceae
	Cµ
	
	
	
	
	
	
	
	
	

	Capsicum frutescens
	ít
	+
	
	
	+
	+
	
	
	
	

	Datura matel
	Cµ ®éc d­îc
	+
	
	
	
	
	
	
	
	

	Lycopersicon esculentum
	Cµ chua
	+
	
	
	+
	+
	
	
	
	

	Nicotiana tobacum
	Thuèc l¸
	+
	
	
	
	
	
	
	
	

	Physalis angulata
	Thï lï c¹nh
	
	
	
	
	
	
	
	
	

	Solanum americanum
	Lï lï ®ùc, Hét mÝt
	
	
	
	
	
	
	
	
	

	Solanum melongena
	Cµ d¸i dª, Cµ tÝm
	+
	
	
	+
	+
	
	
	
	

	S. undatum
	Cµ ph¸o
	+
	
	
	+
	
	
	
	
	

	Sonneratiaceae
	BÇn
	
	
	
	
	
	
	
	
	

	Sonneratia alba
	BÇn tr¾ng
	
	
	
	
	
	
	
	
	

	S. caseolaris
	BÇn chua
	
	
	
	
	
	
	
	
	

	S. griffithii
	BÇn ®¾ng, BÇn æi
	
	
	
	
	
	
	
	
	

	S. ovata
	BÇn trøng, bÇn æi
	
	
	
	
	
	
	
	
	

	Sphaenocleaceae
	Xµ b«ng
	
	
	
	
	
	
	
	
	

	Sphaenoclea zeylanicum
	Xµ b«ng
	
	
	
	
	
	
	
	
	

	Sterculiaceae
	Tr«m
	
	
	
	
	
	
	
	
	

	Firmania simplex
	T¬ ®ång, Ng« ®ång
	
	
	
	
	
	
	
	
	

	Helicteres hirsuta
	Con chuét, Dã l«ng
	
	
	
	
	
	
	
	
	

	Heritiera littoralis
	Cui
	
	
	
	
	
	
	
	
	

	Kleinhofia hospita
	Tra ®á
	
	
	
	
	
	+
	
	
	

	Styracaceae
	Bå ®Ò
	
	
	
	
	
	
	
	
	

	Styrax agrestis
	NÐ, ¤ rÕp
	
	
	
	
	
	
	
	
	

	Thelypteridaceae
	R¸ng th­ dùc
	
	
	
	
	
	
	
	
	

	Cyclosorus gongylodes
	Dín, Rang th­
	
	
	
	
	
	
	
	
	

	Tiliaceae
	Cß ke (§ay)
	
	
	
	
	
	
	
	
	

	Corchorus capsularis
	§ay
	
	
	
	
	
	+
	
	
	

	Grewia sp
	Cß ke
	
	
	
	
	
	
	
	
	

	Trapaceae
	Êu
	
	
	
	
	
	
	
	
	

	Trapa bicornis
	Êu
	+
	+
	
	
	
	
	
	
	

	Typhaceae
	Bån bån
	
	
	
	
	
	
	
	
	

	Typha angustifolia
	Thuû h­¬ng, Bån bån
	
	
	
	+
	
	
	
	
	

	T. domingensis
	Bån bån
	
	
	
	
	
	
	
	
	

	Ulmaceae
	Du
	
	
	
	
	
	
	
	
	

	Trema orientalis
	TrÇn mai, Hu ®ay
	
	
	
	
	
	+
	
	
	

	Urticaceae
	Gai
	
	
	
	
	
	
	
	
	

	Pouzolzia auriculata
	Thuèc vßi
	+
	
	
	
	
	
	
	
	

	P. zeylanica
	Thuèc vßi
	+
	
	
	
	
	
	
	
	

	Verbenaceae
	Cá roi ngùa
	
	
	
	
	
	
	
	
	

	Avicennia alba
	MÊm ®en, MÊm tr¾ng
	
	
	
	
	
	
	
	
	

	A. marina
	MÊm æi
	
	
	
	
	
	
	
	
	

	A. officinalis
	MÊm
	
	
	
	
	
	
	
	
	

	Clerodendrum inerme
	Ngäc n÷ biÓn, chïm gäng
	
	
	
	
	
	
	
	
	

	C. palmatilobatum P. Dop.
	Ngäc n÷ l¸ ch©n vÞt
	+
	
	
	
	
	
	
	
	

	C. paniculatum L.
	Ngäc n÷ hoa ®á
	+
	
	
	
	
	
	
	
	

	Gmelina asiatica
	Tu hó
	
	
	
	
	
	
	
	
	

	Latana camara
	Ngò s¾c
	+
	
	
	
	
	
	
	
	+

	Premna serratifolia
	Väng c¸ch
	+
	
	
	+
	
	
	
	
	+

	Stachytarpheta jamaicensis
	§u«i chuét, H¶i tiªn
	
	
	
	
	
	
	
	
	

	Vitex negundon
	Ngò tr¶o
	
	
	
	
	
	
	
	
	

	Vitaceae
	Nho
	
	
	
	
	
	
	
	
	

	Cayratia geniculata
	V¸c gèi
	
	
	
	
	
	
	
	
	

	C. trifolia
	V¸c, d©y gi¸c
	
	
	
	
	
	
	
	
	

	Cissus modeccoides
	Ch×a v«i
	
	
	
	
	
	
	
	
	

	C. repens
	Hå ®»ng
	
	
	
	
	
	
	
	
	

	Xyridaceae
	Hoµng ®Çu (Dïi cån)
	
	
	
	
	
	
	
	
	

	Xyris indica
	Hoµng ®Çu an
	
	
	
	
	
	
	
	
	

	X. pauciflora
	Hoµng ®Çu Ýt hoa
	
	
	
	
	
	
	
	
	

	Zingiberaceae
	Gõng
	
	
	
	
	
	
	
	
	

	Alpinia galanga
	RiÒng
	+
	
	
	+
	+
	
	
	
	

	Costus speciosus
	MÝa dß
	+
	
	
	
	
	
	
	
	

	Curcuma domestica
	NghÖ
	+
	
	
	+
	+
	
	
	
	

	Kaempferia sp.
	Ng¶i bón
	+
	
	
	+
	
	
	
	
	

	Zingiber officinale
	Gõng
	+
	
	
	+
	+
	
	
	
	


Annex 9: Alga branches in Mangrove ecosystem 

 

	ord.
	Baccilariophyta
	ord.
	Cyanopphyta
	ord.
	Chlorophyta

	1
	Oinnularia
	20
	Oscilatoria 
	31
	Chisterium 

	2
	Diatoma
	21
	Nodularia
	32
	Vaucheria 

	3
	Navicula
	22
	Spirulina 
	33
	Rhizoclonium 

	4
	Pleurosigma 
	23
	Anabaena 
	34
	Spyrogyra 

	5
	Fragilaria
	24
	Lyngbia 
	35
	Ulothiix 

	6
	Cymbella
	25
	Borzia 
	36
	Protococcum 

	7
	Diploneis
	26
	Gloetrichia 
	37
	Chlorococcum 

	8
	Achnanthes 
	27
	Westiella
	38
	Spirotaenia 

	9
	Synerdra 
	28
	Pseudoanabaena 
	39
	Pediastrium 

	10
	Nitzschia 
	29
	Dermocarpa
	40
	Chlorochytrium 

	11
	Gomphonema
	30
	Chamaesiphon
	41
	Sphaerocystis

	12
	Cyelotella
	
	
	42
	Cosmarium 

	13
	Coscinodiscus
	
	
	43
	Crucigenia 

	14
	Rhizosolenis 
	
	
	44
	Hyanodiscus

	15
	Melosira 
	
	
	
	

	16
	Amphora 
	
	
	
	

	17
	Surirella 
	
	
	
	

	18
	Gyrosigma 
	
	
	
	

	19
	Cocconeis
	
	
	
	

	
	Subtotal:      19
	
	11
	
	14

	
	Total:            44
	
	
	
	


Annex 10: List of flora species in Melaleuca ecosystem
 in Downstream Mekong Wetland, Vietname part (according to Phung Trung Ngan)
 

	ord
	Family
	Scientific name
	Distribution

	
	
	
	U Minh
	Long Xuyen Quadrangle/
DTM

	1
	Acanthaceae
	Acanthus ebracteatus Vahl.
Hygrophila salicifolia (Vahl.) Nees 
	Vs
R
	Vs


	2
	Anacardiaceae
	Buchanania arborescens B1.
	V,Tb
	

	3
	Annonaceae
	Annona glabra L.
	Vs
	Vs

	4
	Apocynaceae
	Alstonia spatulata B1
	V,Tb
	

	5
	Araceae
	Colocasia esculenta (L) Schott
	Vs, R
	Vs, R

	6
	Asclepediaceae
	Dischidia rafflesiana Wall.
D. numlaria R. Br.
Sarcolobus globosus Wall.
Oxystolma esculentum Br.
	V, Tb,Ts
V,Tb
Vs
	

	7
	Aspleniaceae
	Asplenium langissimum 
A. confusum Tard
	V, Tb
V,Tb
	

	8
	Asteraceae
	Ageratum conyzoides L.
Grangea maderaspatana Poir
Pluchea indica (L.) Less
Spilanthes acmella L.
	R
R
Vs
R
	Vs


	9
	Azollaceae
	Azolla pinnata Br.
	N
	N

	10
	Bignoniaceae
	Dolichandrone spathacea (L.f.)Schum
	Vs
	Vs

	11
	Blechnaceae
	Blechnum serrulatum Rich
	V,Ts,Tb
	

	12
	Ceratophyllaceae
	Ceratophyllum demersum L. 
	N
	N

	13
	Combretaceae
	Terminalia procea Roxb.
	Vs
	Vs

	14
	Commelinaceae
	Floscopa scandens Lour
	Ts, R
	Ts,R

	15
	Convolvulaceae
	Ipomoea aquatica Forst
	R,N
	R,N

	16
	Cyperaceae
	Cyperus elatus L.
C. halpan L.
C. malaccensis Lamk.
C. polystachyus Rottb
C. tagetiormis Roxb.
Heleocharis dulcis Burm
Fuirena umbellata Rottb
Lepironia articulata Domin
Machaerina falcata (Ness) Key.
Scleria  oblata C.B.Clarke
S. poaeformis Retz
S. sumatrensis Retz
Thorostachyum bancanum (Miq.)Kurz 
	R
Ts
Vs
R
Vs
Ts
Ts,R
Ts
V,Tb
V,Tb,Ts
V,Tb,Ts
V,Tb
	R
Ts
Vs
R
Vs
Ts
Ts
Ts


	17
	Dioscoraceae
	Dioscorea glabra Roxb.
Dioscorea sp.
	V,Tb
V,Tb
	

	18
	Elaeocarpaceae
	Elaeocarpus griffithii Mast
E. manopelatus Pierre
	V
Ts
	Ts

	19
	Eriocaulonaceae
	Eriocaulon grracile Mert
	
	Ts

	20
	Euphorbiaceae
	Bridella stipularis  (L.) Bl.
Excoecaria agallocha Bl.
Glochidion littoral Bl.
	Ts
Vs
Vs
	Vs
Vs

	21
	Flagellariaceae 
	Flagellaria indica L.
	Ts,Vs
	Ts,Vs

	22
	Hanguanaceae
	Hanguana malayana(Jack.)Merr
Nymphaea mouchali Blum
	N,Ts
N
	N,Ts


	23
	Onagraceae
	Ludwigia adcendens (L.)Hara
	N,R
	N,R

	24
	Orchidaceae
	Dendrobium crumennatum Sw.
Oberonia sp.
	V
V
	

	25
	Palmae
	Licuala spinosa Wurmb.
Nypa fruticans Wurmb.
Phoenix paludosa Roxb.
	V
Vs
Vs,Ts
	Vs
Vs,Ts

	26
	Pandanaceae
	Pandanus cayda
P. schidtinandi St.- John
	Ts
	Ts


	27
	Papilionaceae
	Derris trifolia Lour.
Vigna luteola (Jack)Bevth
	Vs
Vs
	Vs


	28
	Parkeriaceae
	Ceratopteris thalichtoides (L.)Brogn
	R
	R

	29
	Poaceae
	Diplachne fusca (L.) P.Beauv.
Hemathria longiflora (Kook) A.Camus
Isachne miliacea Roth ex R et S.
Ischaemum indicum Hott –Mers
Leersia hexandra Swarz
Oryza rufipigon Griff. 
Panicum repens L.
Paspalum vaginatum Swartz
Phragmites karka (Retz) Steud
Pseudoraphis spinescens (R.Br.)Vickery
Sacciolepis myoros (Lamk)Chase
Sporobolus virginicus (L.)Kunth
	Vs,R
R
R
Ts
Ts,R
Vs,R
Vs
Tb,Ts
Vs
R
N
Vs
	Vs,R
Ts
Ts,R
Vs,R
Vs
Tb,Ts
Vs
R
N
Vs

	30
	Polygonaceae
	Polygonum tomentosum Wild
	Vs
	Vs

	31
	Pontederiaceae
	Eichornia crassipes (Mart)Solm
Monochoria hastata (L.)Solm
M. vaginalis (Burmff)Presl
	N
N
N,R
	.N
N
N,R

	32
	Phylidraceae
	Phylidrum lanigonosum Bank
	R
	R

	33
	Pteridaceae
	Acrotichum aureum L.
Stenochlaena palustris (Burm.) Bedd
	Vs,V,Tb
Ts,Tb,Vs
	Vs,V,Tb
Ts,Vs,Tb

	34
	Rubiaceac
	Anthocephalus chinensis Lamk 
Gynochtodes probãcidea Pierre
Hedyotis paniculatum Done
Hydnophytum formicarum Jack
Paederia consimilis Pierre
Psychtria repens L. 
?
Uncaria acida (Hunt) Roxb.
	V,Tb
R
V
Vs,
Ts
V,Tb
V
V
	R
Vs
Ts

	35
	Rutaceae
	Achronychia laurifolia (L.) Miq.
Euvodia lepta (Spreng)Merr
	V
V
	

	36
	Salvinaceae
	Salvinia cucullata Raab.
S. natans (L.) Hoffm
	N
N
	N


	37
	Schizeaceae
	Lygodium mØcophyllum (Cav.)R.
	Vs,Ts
	Vs,Ts

	38
	Scrophulariaceae
	Bacopa monierri  (L.)Pennell
	R,Vs
	

	38
	Sonneratiaceae
	Sonneratia caseolaris (L.)Engl.
	Vs
	Vs

	39
	Solanaceae
	Physalis angulata L.
Solanum nigrum L.
	R
R
	

	40
	Typhaceae
	Typha angustifolia L.
	R
	

	41
	Verbenaceae
	Clerodendron inerme Gaernt.
Avicennia officinalis L.
	Vs
Vs
	Vs
Vs

	42
	Vitaceae
	Cayratia trifolia (L.)Domino
	Tb,Vs,Ts
	Tb,Vs,Ts

	43
	Xyridaceae
	Xyris indica L.
	R
	R


Annex 11: List of fish species living in mangrove belongs to families below 
	1
	Clupeidae 
	1. Ilischa indica haregulast Swaisons, 2. Anodotostoma chacunda Ham et Buch.

	2
	Engraulidae
	1. Colis bornensis Bleeker, 2. C. dussumieri Cuv. et Val., 3. C. myrtus L., 4. Septipinna taly Val., 5. Thrissocles dussumieri Val., 6. Stolephorus indicus Hausselt.

	3
	Synodontidae
	1. Harpogon nehereus Ham et Buch.

	4
	Muraene socidae
	1. Mrseneso cinererua Ham et Buch.

	5
	Ophichthydae
	1. Ophichthys adspersus Gunther, 2. Pisolonopsis boro Hamilton.

	6
	Lariidae
	1. Clarias macrocephalus Gunther.

	7
	Ariidae
	1. Arius sp.

	8
	Cyrinodontidae
	1. Aplocheilus panchax Hamilton.

	9
	Hemintemphidae
	1. Zeneregopterus ectuntio Hambuch, 2. Heminthaphus unifasciatus Panxani.

	10
	Mugilldae
	1. Mugil affinis Gunther, 2. M. anainensis Oshima, 3. M. kersarti Gunther. 

	11
	Polynemldae
	1. Eleuthronema tetradactylum Shaw.

	12
	Symbranchidae
	1. Fluta alba Zuiew

	13
	Centroponidae
	1. Ambassis gyenocephalus LacDpie

	14
	Gerridae
	1. Gerres lucidus Cuvier

	15
	Pomadasidae
	1. Pomadasys hasta Bloch

	16
	Scarophagidae
	1. Scatophagus argus Bloch.

	17
	Eleotridae
	1. Eleotris fusca Bloch-Schneider, 2. Butia butis Buch et Ham, 3. Ophiocara porocephala Cuv.et Val.

	18
	Coblidae
	1. Triaenopogon barbatus Gunther, 2. Aceutrogobius chlorostigmatoides Bleeker, 3. Atherrei Koumans, 5. A. globicepe Hora, 6. Glossogobius Oshima, 7. Pseudapocryptes lanceolatus Cantor, 8. Parapocryptes macrolepis Bleeker, 9. Ctenotripauchen microcephatus Bleeker, 10. Priodonbutis koilomatodon Bleeker. 

	19
	Periophalmidae
	1. Periophthalmus cantonensis Osbeck, 2. Boleophthalmus pectinirostris Osbeck.

	20
	Trichluridae
	1. Trichiurus haumela Forskal, 2. Tr. Savala Cuv. et Val 

	21
	Stromateldae
	1. Pampus hinensis Euphr.

	22
	Anabatidae
	1. Anabas testudineus Bloch, 2. Trichogaster tricopterus Pallas, 3. Tr. Microlepis Gunther, 4. Tr. Pectoralis Regan

	23
	Ophiocephallae
	1. Ophiocephalus triatus Boloch, 2. Oph. Micropeltes Bloch.

	24
	Cynolossidae
	1. Cynolossus punticeps Richardson, 2. C. Lineolatus Steindachner.

	25
	Tetraodontidae
	1. Sphaeroides oblongue Bloch.
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