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Water quality

Monitoring shows improvement in water 
quality of Mekong and Bassac rivers

The latest monitoring of the Mekong 
and Bassac rivers indicates a slight 

improvement in overall water quality from 
2014 to 2015. The water quality was still in 
good condition for the protection of human 
health and aquatic life, and there were no 
restrictions on using the river waters for 

any type of agriculture.  

The Mekong River Commission and laboratories in 
Member Countries conducted routine monitoring of 
water quality in the Mekong and its tributaries at 48 
stations in 2015. Seventeen stations of the Water 
Quality Monitoring Network are located on the 

Mekong and five are on the Bassac River.  Twelve 
parameters were monitored monthly at each station 
(see Catch and Culture - Environment, Vol 22, No 
2) and six more were monitored monthly in the wet 
season only (except for Viet Nam where they were 
monitored each month).

Results showed that water quality of the Mekong 
and Bassac rivers improved slightly from 
2014. When compared to MRC Water Quality 
Guidelines for the Protection of Human Health and 
Aquatic Life, the water quality was still “good” with 
only a few measurements of dissolved oxygen 
and chemical oxygen demand exceeding the 
guidelines and a small number of measurements 

by Ly Kongmeng And dAo thi ngoc hoAng *

Collecting water samples

Photo: mrc environmentAL mAnAgement division
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Water quality for the protection of aquatic life 

No. Station Names Rivers Countries 2009 2010 2011 2012 2013 2014 2015
1 Houa Khong Mekong  Lao  PDR A A A B B B B
2 Chiang Saen Mekong  Thailand B B A B B A B
3 Luang Prabang Mekong  Lao PDR A B A A B B B
4 Vientiane Mekong  Lao PDR A A A A B B A
5 Nakhon Phanom Mekong  Thailand A B A B B A A
6 Savannakhet Mekong  Lao PDR A A A A B B B
7 Khong Chiam Mekong  Thailand A A A A B A A
8 Pakse Mekong  Lao PDR A A A A B B B
9 Stung Treng Mekong  Cambodia B B B B B B B
10 Kratie Mekong  Cambodia B B B B B B B
11 Kampong Cham Mekong  Cambodia B B B B B A B
12 Chrouy Changvar Mekong  Cambodia B B B B B B B
13 Neak Loung Mekong  Cambodia B B B B B B B
14 Krom Samnor Mekong  Cambodia B B B B B B B
15 Tan Chau Mekong  Viet Nam B B B B B B B
16 My Thuan Mekong  Viet Nam B B B B B B B
17 My Tho Mekong  Viet Nam C C C B C C C
18 Takhmao Bassac  Cambodia B B B B B B B
19 Koh Khel Bassac  Cambodia B B B B B B B
20 Koh Thom Bassac  Cambodia B B B B B A B
21 Chau Doc Bassac  Viet Nam B B B B B B B
22 Can Tho Bassac  Viet Nam C C C C C B B

source: mrc environmentAL mAnAgement division

A High B Good C Moderate D Poor E Very Poor

of nitrate-nitrite and total phosphorus exceeding 
threshold values. 

Most of the exceedances were in the Mekong 
Delta. All pH values recorded were well within the 
guidelines. Levels of electrical conductivity were 
well below the lowest allowable limit, although 
it should be noted that the Mekong is generally 
characterised as a low saline river with average 
electrical conductivity rarely exceeding 40 mS/m. 

‘There is no strong evidence 
of transboundary pollution in 

the Lower Mekong Basin’

Between 2000 and 2015, levels of total 
phosphorus and chemical oxygen demand 
increased while levels of nitrate-nitrite, ammonium 
and dissolved oxygen were relatively constant. 
The pH levels decreased slightly during the same 
period but were still well within the guidelines. In 

the Mekong, the average monthly concentration of 
total suspended solids fell from about 118.7 mg/L 
in 2000 to about 80.2 mg/L in 2015 but was up 
from 76.5 mg/L in 2014.

There is no strong evidence of transboundary 
pollution in the Lower Mekong Basin despite some 
significant differences between some pollutants 
at stations upstream and downstream of national 
boundary areas. Maximum concentrations of 
pollutants at national boundary stations generally 
do not exceed the Guidelines for the Protection of 
Human Health and Aquatic Life, indicating low risk 
of transboundary issues.    

For the protection of aquatic life, water quality 
was mostly “good” in 2015. Of the 22 stations, 
water quality was “high” at three stations, “good” 
at 18 and moderate at one (My Tho in Viet Nam).  
Water quality degraded slightly from 2014, with 
three stations receiving lower ratings. Elevated 
phosphorus levels were the main reason for the 
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Water quality

Water quality for the protection of human health 

No. Station Names Rivers Countries 2009 2010 2011 2012 2013 2014 2015
1 Houa Khong Mekong  Lao PDR A B A B B C A
2 Chiang Saen Mekong  Thailand B B A B B B B
3 Luang Prabang Mekong  Lao PDR A B A B A B B
4 Vientiane Mekong  Lao PDR A B A B B B B
5 Nakhon Phanom Mekong  Thailand B B B B B B B
6 Savannakhet Mekong  Lao PDR A A A B B C B
7 Khong Chiam Mekong  Thailand B B A B B B B
8 Pakse Mekong  Lao PDR A A A A B A B
9 Stung Treng Mekong  Cambodia A A A A A A A
10 Kratie Mekong  Cambodia A A A A A A A
11 Kampong Cham Mekong  Cambodia A A A A A A B
12 Chrouy Changvar Mekong  Cambodia A A A A A A A
13 Neak Loung Mekong  Cambodia A A A A A A B
14 Krom Samnor Mekong  Cambodia A A A B A A B
15 Tan Chau Mekong  Viet Nam C B B A A A A
16 My Thuan Mekong  Viet Nam B C A A B A A
17 My Tho Mekong  Viet Nam C C B B B B A
18 Takhmao Bassac  Cambodia A A A A B C A
19 Koh Khel Bassac  Cambodia A B A B B A B
20 Koh Thom Bassac  Cambodia A A A B B A A
21 Chau Doc Bassac  Viet Nam C C B B A A A
22 Can Tho Bassac  Viet Nam B C B A A A A

source: mrc environmentAL mAnAgement division

deterioration, with 49 percent of the data recorded 
exceeding the threshold value in 2015, up from 17 
percent in 2014.

For protecting human health, water quality was 
“excellent” at 11 stations and “good” at the other 
11 stations. Water quality improved from 2014, 
with three stations receiving higher ratings 
(Houa Khong in Lao PDR, My Tho in Viet Nam 
and Takhmao in Cambodia). This reflected 
improvements in nitrate-nitrite and chemical 
oxygen demand levels. Slight impairments were 
seen at four other stations (Pakse in Lao PDR 
along with Kampong Cham, Neak Loung and 
Krom Samnor in Cambodia). Between 2009 and 

2015, however,  the water quality did not change 
significantly with all stations receiving ”moderate” 
to “excellent” ratings.          

For agricultural use, no threshold values for 
general or paddy rice irrigation were exceeded. It 
was concluded that there should be no restrictions 
on using water from the Mekong or Bassac rivers 
for any type of agriculture. 

Recommendations
The efforts of MRC Member Countries to 
maintain acceptable or good water quality in  the 
Mekong River has led to the development of 
Technical Guidelines for the Implementation of 
Procedures for Water Quality. Several additional 
water quality indicators have been proposed 
for monitoring in the near future. These take 
into account emerging threats to water quality, 
including population growth, intensive agriculture 
and aquaculture, navigation, hydropower and 
industrialisation, which can often lead to increased 
inputs of chemicals and ultimately affect aquatic 
ecosystems and human health.

Excellent (all measurements are within objectives virtually all of the time)

Good (conditions rarely depart from desirable levels)

 Moderate (conditions sometimes depart from desirable levels)

 Poor (conditions often depart from desirable levels)

 Very poor (conditions usually depart from desirable levels)

A

B

C

D

E
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Water quality for agricultural use

No. Station Names Rivers Countries
Class

2009 2010 2011 2012 2013 2014 2015
1 Houa Khong Mekong Lao PDR A A A A A A A
2 Chiang Saen Mekong Thailand A A A A A A A
3 Luang Prabang Mekong Lao PDR A A A A A A A
4 Vientiane Mekong Lao PDR A A A A A A A
5 Nakhon Phanom Mekong Thailand A A A A A A A
6 Savannakhet Mekong Lao PDR A A A A A A A
7 Khong Chiam Mekong Thailand A A A A A A A
8 Pakse Mekong Lao PDR A A A A A A A
9 Stung Treng Mekong Cambodia A A A A A A A
10 Kratie Mekong Cambodia A A A A A A A
11 Kampong Cham Mekong Cambodia A A A A A A A
12 Chrouy Changvar Mekong Cambodia A A A A A A A
13 Neak Loung Mekong Cambodia A A A A A A A
14 Krom Samnor Mekong Cambodia A A A A A A A
15 Tan Chau Mekong Viet Nam A A A A A A A
16 My Thuan Mekong Viet Nam A A A A A A A
17 My Tho Mekong Viet Nam A A A A A A A
18 Takhmao Bassac Cambodia A A A A A A A
19 Koh Khel Bassac Cambodia A A A A A A A
20 Koh Thom Bassac Cambodia A A A A A A A
21 Chau Doc Bassac Viet Nam A A A A A A A
22 Can Tho Bassac Viet Nam A A A A A A A

source: mrc environmentAL mAnAgement division

No restriction Some restrictionA B Severe restrictionC

Since its inception in 1985, the regional Water 
Quality Monitoring Network has provided a 
continuous record of water quality in the Mekong 
and its tributaries. The routine monitoring is a 
key environmental monitoring activity of the MRC 
which supports the Procedures for Water Quality 
adopted by ministers of the four countries at the 
Seventeenth Meeting of the MRC Council in Ho 
Chi Minh City in 2011.

To help the four countries implement their 
commitments, the MRC Secretariat has provided 
training to relevant line agencies.  Considering the 
potential changes in the future monitoring of water 
quality, the following are recommended for the 
sustainable implementation of routine monitoring 
under the network. The recommendations are to:

• improve knowledge on the relationships 
between water quality conditions and land use 
within the Lower Mekong Basin;

• assess temporal and spatial patterns of water 
quality for the whole Lower Mekong Basin;

• include water quality indicators listed in 
the draft Chapters 1 and 2 of the technical 
guidelines, which include heavy metals as 
well as persistent and non-persistent organic 
substances in addition to the already-monitored 
conventional water quality parameters; and

• improve water quality risk assessment and 
methods for communicating results of  water 
quality monitoring, including reviewing the 
MRC Water Quality Indices to ensure their 
consistency with the technical guidelines 
including the Protection of Human Health and 
the Protection of Aquatic Life.

* Mr Ly Kongmeng was a water quality officer at the MRC's former 
Environment Programme and Dr Hoang is the water quality officer at 
the MRC Environmental Management Division
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Regional cooperation (1)

Sustainable agriculture, aquaculture
and fisheries to address climate change 
Leaders from the 21-member Asia-Pacific 

Economic Cooperation (APEC) forum 
single out the agriculture, aquaculture and 

fisheries sector as one of five areas for 
future action to inject “new dynamism” 

into regional cooperation 

At a meeting chaired by Vietnamese President 
Tran Dai Quang in Da Nang in November, leaders 
from 21 economies in the Asia-Pacific region 
declared their commitment to the sustainable use 
and integrated management of land, forest, marine 
and water resources.

Working together to enhance food security and 
sustainable agriculture, aquaculture and fisheries 
in response to climate change was among 
five specific actions pledged in the declaration 

by leaders from the Asia-Pacific Economic 
Cooperation (APEC) forum.

Established as part of an Australian-Japanese 
initiative in 1989, the APEC forum comprises 
Australia, Brunei, Canada, Chile, China, Hong 
Kong, Indonesia, Japan, South Korea, Malaysia, 
Mexico, New Zealand, Papua New Guinea, Peru, 
the Philippines, Russia, Singapore, Taiwan, 
Thailand, the United States and Viet Nam. 

At this year’s meeting, leaders from Cambodia, 
Lao PDR and Myanmar also took part in the 
annual gathering, participating in an informal 
dialogue on developing a “comprehensively 
connected and integrated Asia-Pacific” on 
November 10 before joining the APEC leaders for 
a gala dinner. 

Philippine President Rodrigo Duterte, the ASEAN chair for 2017 (left), speaking at the informal dialogue between leaders of 24 economies the 
21 members of APEC plus Cambodia, Lao PDR and Myanmar. Cambodian Prime Minister Hun Sen is seated second from right, Lao President 
Bounnhang Vorachit third from right and Myanmar State Counsellor Aung San Suu Kyi fourth from right. The three countries are the only ASEAN 
members that are not also members of  APEC.

Photo:  AseAn secretAriAt
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Dialogue with Cambodia, Lao PDR and Myanmar
The dialogue —  a Vietnamese initiative also 
chaired by President Quang — highlighted various 
areas of potential cooperation between APEC and 
the 10-member Association of Southeast Asian 
Nations (ASEAN) including trade and investment, 
connectivity, global value chains, the globalisation of 
smaller businesses, human resource  development 
and climate change, according to a statement 
issued by the chair. Cambodia, Lao PDR and 
Myanmar are the only members of  ASEAN that are 
not APEC members (when Viet Nam became the 
seventh ASEAN member to join along with Peru 
and Russia in 1998, APEC had a moratorium on 
new membership, effectively barring Cambodia — 
which didn’t join ASEAN until 1999 — as well as Lao 
PDR and Myanmar, which had only just joined the 
Southeast Asia regional group in 1997).

After the dialogue, the 21 APEC leaders held 
a closed-door retreat on November 11 before 
issuing their joint declaration. “We, the Leaders of 
APEC,” it began, “determined to take bolder and 
more sustained actions to inject new dynamism 

into APEC cooperation to promote sustainable, 
innovative and inclusive growth, deepen regional 
economic integration, realise the full potential of 
the business sector … and enhance food security 
and sustainable agriculture.”

 
‘APEC can play a key role in

 ensuring food security and sustainable 
agriculture, aquaculture and fisheries 

in the Asia-Pacific region’

Regarding the fifth action area, the declaration 
said:  “We underscore that APEC can play a key 
role in ensuring food security and sustainable 
agriculture, aquaculture and fisheries in the 
Asia-Pacific region and beyond, particularly in 
the context of climate change and rural-urban 
development. We reiterate our commitment to 
achieve a sustainable APEC food system by 2020. 

"We welcome the adoption of the Food Security 
and Climate Change Multi-Year Action Plan 2018-
2020. We urge economies to work together to 

Vietnamese President Tran Dai Quang delivers opening remarks to the APEC Economic Leaders Meeting in Da Nang on November 11. 
International Monetary Fund Managing Director Christine Lagarde also attended the opening session as a guest. Leaders of the 21 Asia-Pacific 
economies then proceeded to a closed-door retreat.

Photo:  APec 2017 nAtionAL secretAriAt
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Regional cooperation (1)

promote sustainable agriculture, aquaculture 
and fisheries to assess and reduce food loss 
and waste, enhance food safety, agricultural 
productivity and resilience against climate change, 
and reduce greenhouse gas emissions, where 
appropriate.

“We commit to take actions to enhance regional 
food markets, food standards and supply chain 
connectivity to reduce costs of food trade, improve 
market transparency and help both importing and 
exporting economies adapt to food price volatility. 
We recognise that APEC can contribute to 
addressing challenges to food security, including 
by taking steps to integrate food producers into 
domestic and global food supply and value chains, 
address chokepoints arising from infrastructure 
gaps, and burdensome and unnecessarily 
restrictive trade measures. 

"We underscore the need for an enabling 
policy and regulatory environment to facilitate 
investment in rural infrastructure, logistics and 
agro-industry to improve the connectivity of food 
markets. We support public-private partnerships 
on strengthening rural-urban development at the 
economy and regional levels. We welcome the 
adoption of the APEC Action Plan on Rural-Urban 

Vietnamese President Tran Dai Quang opening the APEC Economic Leaders Meeting in Da Nang on November 11, with US President Donald 
Trump on the left and Australian Prime Minister Malcolm Turnbull on the right

Photo:  APec 2017 nAtionAL secretAriAt

Development to Strengthen Food Security and 
Quality Growth.

“We reaffirm our commitment to promote 
sustainable management of natural resources in 
achieving sustainable food security and higher 
productivity of the agriculture, aquaculture and 
fisheries sectors. We commit to continue to 
foster APEC cooperation on sustainable use and 
integrated management of land, forest, marine 
and water resources, through trans-boundary 
cooperation and collective efforts.” 

 
‘In a realated development, leaders of 

ASEAN, China, Japan and Korea 
called for stronger efforts to 

implement the 2030 Agenda for 
Sustainable Development’

In a related development, leaders of ASEAN, 
China, Japan and Korea called for stronger efforts 
to implement the 2030 Agenda for Sustainable 
Development towards ending hunger, achieving 
food security, improving nutrition and promoting 
sustainable agriculture. A joint statement, adopted 
three days later at a separate summit meeting 
in Manila on November 14, said the leaders 
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Regional cooperation (1)

The 21 presidents and prime ministers during a break in their closed-door retreat in Da Nang on November 11

Photo:  APec 2017 nAtionAL secretAriAt

decided to enhance engagement with “cooperation 
mechanisms in agriculture and food security” and 
encourage regular policy dialogues “to exchange 
views on policies, share experiences and best 
practices, enhance cooperation and safeguard 
food security in the region.” 

 
‘To ease pressures on food security, 

leaders  called on countries in the 
region to publicise conserving food 

and reducing food waste’

Leaders noted the “uncertain challenges to food 
security in the region and the world at large, 
including addressing the impact of climate change” 
and the need to “fundamentally improve national 
and regional food security.”

The 13 countries will “increase private sector 
participation in policy discussions, programmes 
and project formulation, research and development 
and provide incentives and foster an enabling 
environment for public-private-partnerships 
towards enhancing productivity and quality,” the 
leaders said. They also decided to “encourage 
countries in  the region to further improve 
agricultural investment environment by learning 
from each other” and enhance the public-private 
partnerships in the fields of agriculture and 

infrastructure development. 

To ease pressures on food security, leaders  
called on countries in the region to publicise 
conserving food and reducing food waste as well 
as strengthening management and cooperation in 
grain harvests, drying, transportation, warehousing 
and processing. They also decided to more 
strongly coordinate the positions among ASEAN, 
China, Japan and Korea on climate change, cross-
border quarantine and surveillance of terrestrial 
and aquatic animal diseases and plant pests as 
well as prevention and control. 

Further reading

APEC 2017 National Secretariat. 2017. The Chair’s 
Press Statement of the APEC and ASEAN Leaders’ 
Informal Dialogue “Partnering for New Dynamism for a 
Comprehensively Connected and Integrated Asia-Pacific”. 

APEC 2017 National Secretariat. Hanoi. https://www.
apec2017.vn/ap17-c/press-release/chair’s-press-statement-
apec-and-asean-leaders’-informal-dialogue-“partnering-new

APEC Secretariat. 2017. Da Nang Declaration: Creating 
a New Dynamism, Fostering a Shared Future.  APEC 
Secretariat. Singapore. https://www.apec.org/Meeting-Papers/
Leaders-Declarations/2017/2017_aelm

ASEAN Secretariat. 2017. ASEAN Plus Three Leaders’ 
Statement on Food Security Cooperation.  ASEAN 
Secretariat. Jakarta. http://asean.org/asean-plus-three-
leaders-statement-on-food-security-cooperation/
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Regional cooperation (2)

ASEAN commits to strategic plan to 
combat antimicrobial resistance

Declaration by ASEAN leaders says 
inappropriate use of antimicrobial drugs in 
aquaculture is among factors complicating 

problem as FAO warns that low and 
middle-income countries are particularly 

vulnerable to devastating affects of 
resistance to infection  

Leaders of the Association of Southeast Nations 
(ASEAN) have declared their commitment to 
developing a regional strategic plan to combat 
anti-microbial resistance (AMR) in humans and 
animals including fish and other aquatic animals. 
The declaration to develop the plan through a 
multi-sectoral and multi-disciplinary approach was 
adopted at a summit of ASEAN leaders in Manila 
on November 13.  

 
‘AMR threatens every fundamental 
armamentarium that mankind has 

worked on for many years’

“The AMR problem is accelerated and 
exacerbated by inappropriate use of antimicrobials 
in humans, animals, aquaculture and crops, 
limited regulatory systems across sectors, 
inadequate good quality microbiology laboratories, 
scarce resources, absent or ineffective use of 
AMR surveillance data to guide clinical and 
policy decisions, maldistributed and insufficient 
infectious disease and infection prevention 
and control experts, inadequate infection 
prevention and control measures in health 
facilities and communities, limited development 
of new antimicrobials, and antibiotic residues 
in environmental components, leading to 
uncontrolled variation in the food chain, risk to the 
environment and human health,” the declaration 
said. “AMR threatens every fundamental 
armamentarium that mankind has worked and 
invested on for many years in saving millions of 
lives from infections around the world.” 
 
Key priority areas
Key priority areas for the regional plan include 

awareness and training along with strengthening 
regulatory systems, pharmaceutical and food 
supply chain management, health-financing 
mechanisms and agricultural value chain 
management. Other priorities include antimicrobial 
stewardship programs and infection prevention, 
control and treatment measures, regulatory 
mechanisms towards “no prescription-no antibiotic 
sales” as decided by national authorities in human 
and veterinary medicine and phasing out the use 
of antibiotics as growth promoters in animals in the 
absence of risk analysis.
 
In addition, the key priorities include strengthening 
national and regional laboratory capacity, 
surveillance and monitoring systems for 
antimicrobial resistance, consumption, use 
and  drug residues while promoting research 
on the impact of resistance on the environment 
and agriculture and strengthening national and 
regional capacity to research and develop new 
antimicrobials and other alternatives, diagnostic 
health technologies and vaccines.

In a related development, the Food and 
Agriculture Organization of the United Nations 
(FAO) announced on November 17 that efforts to 

ASEAN Summit plenary session in Manila on November 13

Photo:  AseAn secretAriAt
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combat AMR on farms and in food systems are 
gathering momentum.  In 2016, the first survey on 
progress to establish national AMR action plans 
found that more than 90 percent of the world’s 
population lived in countries that either had or 
were developing such plans. “Since that survey, 
more countries have other taken strides towards 
finalising plans to have brought then fully into 
play,” the UN agency said. 

Key battlegrounds against superbugs
“Yet despite progress, the global push to tackle 
AMR is still in its early stages, and there are weak 
points that still need to be shored up — particularly 
in the food and agriculture sectors of low and 
middle-income countries, key battlegrounds 
against ‘superbugs’ resistant to conventional 
medicines,” FAO warned. “In particular, major gaps 
in data regarding where, how and to what extent 
antimicrobials are being used in agriculture need 
plugging, while national systems and facilities 
for tracking the occurrence of AMR in food 
systems and the surrounding environment need 
strengthening."

 
‘FAO work supported by Britain’s 

Fleming Fund is helping 12 countries 
including Cambodia, Lao PDR 
and Viet Nam to improve their 

technical capacities’

According to Ren Wang, the FAO assistant 
director general for agriculture and consumer 
protection,  “low and middle-income countries 
are particularly vulnerable to the devastating 
effects of AMR, a complex problem that requires 
coordinated action on a number of fronts in 
diverse sectors, supported by solid laboratory 
and epidemiological and regulatory capacity.”  A 
disproportionate burden of infectious disease 
and gaps in resources, rules and legislation, 
and technical know-how and capacity can mean 
countries face additional challenges in addressing 
infectious diseases affecting livestock. They also 
make them especially vulnerable to AMR. "The 
goal is to help them develop the tools and capacity 
to implement best practices in animal and crop 
production, reduce the need for antimicrobials 
in food systems, develop surveillance capacity 
to assess the scale of AMR and track efforts to 
control it, and strengthen regulatory frameworks 
to minimise the misuse of antibiotics while 

simultaneously ensuring access to drugs for 
treating sick animals,” Wang said. 

FAO work supported by Britain’s Fleming Fund 
is helping 12 countries including Cambodia, Lao 
PDR and Viet Nam to monitor antimicrobials 
use and the spread of AMR organisms in food 
systems. A "strength test" tool for national 
laboratories and epidemiological systems shows 
gaps that should be targeted with investment or 
other support. The UN agency said similar FAO-
led work, funded by the United States, is taking 
place in Indonesia, Thailand and Viet Nam, and 
the organization is also using its own funds to work 
with the aquaculture sectors in Bangladesh, China, 
Malaysia and the Philippines.

Further reading:

http://asean.org/?static_post=31th-asean-summit-manila-
philippines-13-14-november-2017

ASEAN and Chinese leaders have declared a 
“decade of coastal and marine environmental 
protection” for the South China Sea running 
through to 2027.  The declaration, adopted 
at  a summit meeting in Manila on November 
13, recognises “the significance of the 
sustainable management and conservation of 
fresh water eco-systems such as lakes and 
rivers, wetlands, and adjacent estuaries along 
coastal areas in the overall health of the marine 
environment” The leaders of the Association 
of Southeast Asian Nations and Chinese 
Premier Li Kejiang also acknowledged that 
“conservation of endangered and migratory 
wildlife species warrants cooperation from 
countries within the region where such species 
spend any part of their life cycle.” The Mekong 
River is home to numerous aquatic animals 
that spend part of their lives in the South 
China Sea, notably the giant freshwater prawn 
(Macrobrachium rosenbergii). At the same time, 
the Mekong Delta in Viet Nam is estimated to 
have about 250 species of coastal or marine 
“visitors” from the South China Sea. These 
are fishes that either enter fresh water for brief 
periods or cross the mouth of the Mekong 
during dry periods (see Catch and Culture, Vol 
15, No 2).

Decade of protection for South China Sea



14 Catch and Culture - Environment Volume 23, No. 3                           December 2017  

Hydropower

Joint environment monitoring for Mekong 
mainstream hydropower projects

Two-year pilot phase for new MRC 
monitoring programme for Mekong 

mainstream projects is scheduled to 
start in first quarter of 2019

The four Member Countries of the Mekong River 
Commission have agreed on a concept note 
for jointly monitoring the environment around 
mainstream hydropower projects in the Mekong 
Basin. The agreement came during a regional 
workshop at the MRC Secretariat in Vientiane on 
September 25, which finalised the concept note as 
part of a two-year roadmap for developing a joint 
monitoring programme to be approved by the four 
countries by the end of 2018. 

The MRC Joint Committee  — comprising senior 
water and environment officials from Cambodia, 
Lao PDR, Thailand and Viet Nam —  asked the 
secretariat to develop joint environment monitoring 
of mainstream hydropower projects at a meeting in 
Phnom Penh in July last year. Under the concept 
note finalised in September, a joint monitoring 
programme — focussing on the Xayaburi and Don 
Sahong projects in  Lao PDR — is scheduled to 
start in the first quarter of  2019 under a two-year 
pilot phase. 

The Xayaburi project, the first mainstream project 
in the Lower Mekong and the third in a cascade 
of six proposed dams upstream from Vientiane, 

Don Sahong project site in May, 2016, showing the temporary upstream coffer dam built in January to allow construction work on the power plant to 
take place. The site is less than two kilometres from the Lao-Cambodian border. 

Photo:  don sAhong Power co Ltd
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The Xayaburi hydropower project in northern Lao PDR (yellow) is the first mainstream dam in the Lower Mekong Basin. The 
second is the Don Sahong project in southern Lao PDR near the Cambodian border (which was at the planning stage in 2013 
when this map was prepared by a former MRC programme known as the Initiative on Sustainable Hydropower).   

mAP: mrc

Lower Mekong hydropower and other dams
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is being built by Ch. Karnchang Public Co Ltd, 
one of Thailand’s largest construction companies. 
The Don Sahong project is being developed by 
Malaysia’s Mega First Corp Bhd in the Khone 
Falls area of southern Lao PDR, less than two 
kilometres from the Lao-Cambodian border.

German development cooperation, through GIZ, 
is providing financial support for the development 
of the monitoring programme with the MRC 
Secretariat until the end of 2018. Germany has 
also expressed interest in supporting the pilot 
phase. Under a transboundary water management 
project with the MRC between 2010 and 2017, GIZ 
has been supporting environmentally friendly and 
pro-poor development of hydropower. The project, 
commissioned by the German Federal Ministry 
of Economic Cooperation and Development, 
has also been supporting MRC efforts to protect 
local people from the adverse impacts of climate 
change.

 
‘Joint environment monitoring

 at project sites is expected to cover 
five areas — hydrology and hydraulics, 

sediment and geomorphology, 
water quality, aquatic ecology, 

and fish and fisheries ’

The concept note finalised in September outlines 
three purposes for joint environment monitoring 
of the Mekong mainstream hydropower projects. 
These are to fill data and information gaps for 
project planning and design, to support member 
countries in jointly monitoring and reporting 
transboundary impacts during construction 
and operation (for mitigation and management 
measures) and to help countries concerned share 
and exchange environment data. 

Joint environment monitoring at project sites is 
expected to cover five areas — hydrology and 
hydraulics, sediment and geomorphology, water 
quality, aquatic ecology, and fish and fisheries  
According to the concept note, the key specific 
indicators for the joint environment monitoring of 
Mekong mainstream hydropower projects should 
be "properly selected to get sufficient data and 
information neede." The indicators will assisting 
hydropower decision-making and sustainable 
basinwide hydropower management and 

development, including project design, prediction 
of changes relating to the project operation, and 
development, application and evaluation of project 
impact mitigation and management measures 
(see box above).

According to the concept note, the future 
monitoring programme should be like standard 
operating procedures for environment monitoring 
of mainstream hydropower projects in the 
basin (see box on page 27). The programme 
should provide “contemporary, research and 
monitoring based performance standards, design, 
and operating procedures, which also cover 
compliance monitoring and adaptive management 
for impact assessment and mitigation measures.”

The monitoring programme is being developed 
by the Environmental Management Division of 
the MRC Secretariat in collaboration with other 
divisions. In August, Chief Executive Officer 
Pham Tuan Phan announced the formation of 
a seven-member Joint Environment Monitoring 

Specific indicators to be considered for 
monitoring are water level, water discharge/
flow, water depth and water velocity, rate of 
change of flow (flow regulation) and hydraulic 
alteration associated with dam operations 
(for hydrology and hydraulics monitoring), 
geomorphology, discharge, suspended solid 
concentration,  suspended grain size analysis 
and river bedload (for sediment monitoring), 
pH, dissolved oxygen, electrical conductivity, 
turbidity, temperature, oil and grease, nitrate-
nitrite, total phosphorus, total nitrogen, 
ammonia, total suspended solids, heavy 
metals, biological and chemical oxygen demand 
and pathogens (faecal coliform) (for water 
quality monitoring), algae, aquatic macrophytes, 
diatoms, zooplankton, littoral macro-
invertebrates and benthic macro-invertebrates 
(for aquatic ecology monitoring) and fish 
species diversity, abundance, migration and 
life history patterns, biomass, behaviour and 
swimming ability as well as fishing operations, 
catches and prices along with fish eggs and 
larvae (for fish and fisheries monitoring).

Scope of future monitoring
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Coordination Team headed by the Director of 
the Environmental Management Division. The 
other six members are the Chief Environment 
Management Officer, the Fisheries and Aquatic 
Ecology Officer and the Water Quality Officer from 
the same division along with the Chief Strategy 
and Partnership Officer from the Office of the 
CEO, the Chief Hydrologist and Climate and Water 
Monitoring Specialist from the Technical Support 
Division and the Hydropower Specialist from the 
Planning Division. Given the importance of the 
exercise, Dr Phan has called for utmost efforts to 
develop the programme focussing on the Xayaburi 
and Don Sahong projects by the end of 2018.

The joint environment monitoring programme 
scheduled to be launched in 2019 is expected 
to include the following details:

• Monitoring indicators and explanatory 
variables

• Monitoring locations and habitats
 
• Monitoring times (seasons), duration and 

frequency

• Monitoring equipment and facilities for field 
sampling and laboratory analysis

 
• Measurement and recording

• Data storage, processing, analysis, quality 
control and reporting

• Manpower requirements

• Budget details

• Data and information sharing

• Implementation arrangements and 
coordination mechanisms.

Standard operating procedures

Monitoring fish catches around the Don Sahong project site. 
According to Don Sahong Power Co Ltd, the Malaysian-controlled 
developer, a detailed Fisheries Monitoring and Action Plan has 
been developed outlining mitigation works, monitoring programmes, 
and obligations and targets to maintain fisheries sustainability. The 
company says monitoring activities are "already well established, 
and will continue to evolve and be adapted as needed for a minimum 
period of 10 years into project operation". 

Photo:  don sAhong Power co Ltd

Under the terms of reference for the team, second 
and third rounds of regional consultations are 
scheduled to be held during the first half of 2018. 
The final draft for the joint environment monitoring 
programme is expected to be completed in the 
third quarter of 2018, paving the way for senior 
officials of the MRC Joint Committee to approve 
the document in the fourth quarter with publication 
scheduled for the first quarter of 2019.

According to the concept note finalised 
in September this year, “relevant external 
stakeholders may be involved in the consultation 
process as required.” In consultation with National 
Mekong Committees in the four countries, the 
MRC Secretariat “may invite key stakeholder 
representatives, including hydropower project  
developers, to attend national and regional 
consultation workshops.”
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Can urban aquaculture help meet the 
world’s growing demand for fish? 

Aquaculture in and around urban areas 
has been playing an increasingly important 
role for many urban households, especially 

the poorest, according to the Food and 
Agriculture Organization of the United 

Nations (FAO). In such areas, recirculating 
systems and aquaponics could help meet 

the growing demand for fish. The following 
is an extract from the 2017 edition of The 
State of Food and Agriculture, which the 

FAO has been publishing since 1957.

Fisheries and aquaculture are an important source 
of food, nutrition, income and livelihoods for 
hundreds of millions of people around the world. 
In 2014, world per capita fish consumption passed 

the 20 kg per year mark for the first time and is 
expected to grow further in the coming decade.
Urbanisation and higher levels of development 
will be among the key driving forces behind the 
projected global increase in the intake of animal 
proteins, including fish, at the expense of foods of 
vegetal origin. For this reason, it is expected that 
emerging economies with growing population and 
higher incomes will see strong growth in markets 
for fish and fish products in the next decade. In 
China, for example, the annual demand for fish is 
projected to increase from 38 kg per capita in 2013 
to 47 kg per capita by 2025.

Urban and industrial development, tourism and 

Modular floating-pond system that can be replicated vertically or horizontally 

iLLustrAtion: surbAnA Jurong

Continued on page 23 ... 



19December 2017                         Catch and Culture - Environment Volume 23, No. 3

Urban aquaculture

Artist's impression of floating ponds developed by Singapore urbanisation and infrastructure consultancy Surbana Jurong earlier this year. The 
concept has since won a World Architecture Festival prize in the water category (see page 21). 

iLLustrAtion: surbAnA Jurong
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Singapore’s Surbana Jurong Pte Ltd recently 
announced the development of  floating ponds for 
high-intensity vertical farming of fish, vegetables 
and other agricultural products. In  a statement 
released on September 4, the leading urbanisation 
and infrastructure consultancy said the modular 
and scalable ponds comprised vertically stacked 
fish raceways to maximise production capacity. 

“Such a concept means farms can be 
commercially productive even within limited 
land area and thus help ensure food security,” 
the company said. “Having the entire fish 
farm ecosystem within the city will bring 
food production and processing closer to 
the residents and encourage them to take a 
proactive role in productive farming.”

Yields six times higher than regular farms
Surbana Jurong said it was implementing the 
concept with Singapore’s Apollo Aquaculture 

Floating fish ponds developed in Singapore

Group Pte Ltd which had successfully prototyped a 
three-storey fish farm using a closed system holding 
about 100,000 fish and fry. Floating ponds could 
increase this to six storeys or more and potentially 
yield almost 5,000 tonnes of fish a year when in full 
operation — six times more than a conventional fish 
farm using the same amount of space.

Wong Heang Fine, chief executive of Surbana 
Jurong, said floating ponds would allow rapidly 
expanding high-density cities to “build food 
resilience through creative and innovative usage 
of spaces. With such a vertical farming concept, 
Floating Ponds can maximise use of land and help 
make a small pocket of urban space significantly 
productive, enhance the surrounding ecology and 
generate a vibrant community hub with farming 
activities,” he said.

Eric Ng, chief executive of Apollo Aquaculture, 
highlighted the need to “break away from the 

Self-sustaining ecosystem 

iLLustrAtion: surbAnA Jurong
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iLLustrAtions: surbAnA Jurong

Water recirculation system

Fish raceways with filtration tanks

Vertical stacks of fish raceways

conventional mould and 
advocate new ways of 
farming.” He said the 
company looked  forward to 
“modernising fish farming 
and bringing the aquaculture 
industry to new heights.”

On October 12, Surbana 
Jurong announced that its 
floating ponds had won a 
World Architecture Festival 
prize in the water category. 
Project leader Alakesh Dutta 
likened the prize to an Oscar 
in the world of architectural 
projects, adding that it 
acknowledged the company’s 
ability to “recognise critical 
agendas for the next 
generation of sustainable 
urban solutions and highlights 
the importance of developing 
collaborations with strategic 
partners.”

Surbana Jurong has a 
global workforce of 13,000 
employees in 44 countries 
in Asia, Australia, the Middle 
East, Africa and the Americas 
with annual turnover of 
around S$1.3 billion. The 
company has built more than 
a million homes in Singapore, 
crafted master plans for 
more than 30 countries and 
developed more than 50 
industrial parks.

Further reading

https://surbanajurong.com/
resources/press-releases/surbana-
jurong-unveils-sustainable-vertical-
farming-concept-within-urban-
environment/

https://surbanajurong.com/
resources/news/surbana-jurongs-
floating-ponds-wins-wafx-prize-
water-category/
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Recirculating systems are cultivation units in which the outflow of rearing tanks or ponds is partly or 
completely recirculated. They differ from single-pass systems where water flow ensures proper oxygen 
supply for animals in the rearing unit (see first illustration below). Single-pass systems can also add 
pure oxygen to the rearing unit (see second illustration below).

In simple recirculation systems, the water supply needed to support the animals is reduced by aeration 
and/or water treatment. Sometimes there is no treatment in this system at all (see below).

In complex recirculation systems, the water supply can be significantly reduced by using water-
treatment units with re-aeration, mechanical filtration and at least one biological treatment.  The 
complex system shown below requires only 10 percent of the water needed in a single-pass system.

Complex systems with more internal by-pass water cycles are usually semi-closed or quasi-closed 
systems. Closed systems are where water is supplied only for filling and replacing evaporation — such 
as a common aquarium with a bottom sand-filter.

Further reading

Inland Aquaculture Engineering. 1984. United Nations Development Programme, Food and Agriculture Organization of the 
United Nations. Rome, 1984.

Recirculating systems

Simple Recirculation System with Aeration
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transport can have strong impacts on aquatic 
ecosystems (e.g. pollution) and livelihoods (e.g. by 
threatening access to fishing grounds and tenure 
rights to land). Existing frameworks that address 
these impacts include the FAO Code of Conduct 
for Responsible Fisheries, and the FAO Voluntary 
Guidelines for Securing Sustainable Small-Scale 
Fisheries in the Context of Food Security and 
Poverty Eradication . Both promote preferential 
access to fishery resources and land by small-
scale fishing communities, including indigenous 
peoples and ethnic minorities.

The consolidation of the value-chain structure 
in Africa and Asia has taken various paths, 
depending on the country and food product.
The first path of concentration saw segments of 
traditional small-scale enterprises being gradually, 
or rapidly, concentrated through domestic or 
foreign direct investment. Most perishables – 
poultry, fish, pork, and fruit and vegetables – are 
examples of this. The recent Asian literature 
provides similar examples for vegetables. 

‘Although aquaculture is generally 
seen as a rural activity, aquaculture 
in peri-urban and urban areas has 

emerged in recent decades’

Achieving the first of the Sustainable Development 
Goals, to eradicate extreme poverty, will require 
more investment in urban areas, as the proportion 
of the extremely poor residing in the urban 
population is increasing faster than the population 
as a whole. Although aquaculture is generally 
seen as a rural activity, aquaculture in peri-urban 
and urban areas has emerged in recent decades, 
and plays an important role in the livelihood, food 
and nutritional security of many urban households, 
particularly the poorest. However, accelerated 
urbanisation and higher population densities will 
necessarily induce additional changes.

Rural transformation often brings improved 
products and enhancements to marketing, 
distribution, cold chains and infrastructure, and 
the subsequent availability of and accessibility to 
a wider choice of food products. The increased 
demand for fish by growing urban and rural 
populations can boost investments in, for example, 

Aquaponics is the integration of recirculating 
aquaculture and hydroponics in one 
production system that comprises three major 
groups of organisms: fish, plants and bacteria. 
Such systems need to be balanced. The 
fish and fish feed need to supply adequate 
nutrients for the plants, and the plants need to 
filter the water for the fish. The biofilter needs 
to be large enough to process all of the fish 
wastes, and enough water volume is needed 
to circulate the system. 

Bacteria are the bridge that connects the fish 
waste to the plant fertiliser and are therefore 
crucial for a new aquaponic systems. Nitrifying 
bacteria convert fish waste — mainly ammonia 
— into nitrate which fertilises the plants. This 
is a two–step process, and two separate 
groups of nitrifying bacteria are involved (see 
below).

Further reading

FAO. 2017. Management of the Aquaponic Systems. 
Food and Agriculture Organization of the United Nations. 
Rome, 2017. http://teca.fao.org/read/8398

Aquaponics

peri-urban and urban aquaculture and fisheries, 
including recirculating aquaculture systems (see 
opposite) and aquaponics (see above). Efficient 
value-chain linkages allow for better management 
of fish products and of fish losses and wastes 
through optimised supply and redistribution 
channels; the processing of fresh products for 
longer preservation; and the recycling of biowastes 
for innovative uses. In other cases, where the local 
demand is low, new markets for the small-scale 
sector should be promoted.

Source: FAO. 2017. The State of Food and Agriculture. Food 
and Agriculture Organization of the United Nations. Rome, 
2017.

Fish produce 
ammonia in waste

Bacteria consume 
ammonia and 

convert it to nitrite

Bacteria consume 
nitrite and 

convert it to nitrate

Plants use 
nitrate to grow

Nitrification in aquaponics

iLLustrAtion: FAo (2017)

... continued from page 23 
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mostly confined 
to northern and 
eastern Cambodia 
with a few birds 
from the same 
population in 
southern Lao PDR 
and a sighting of 
a single bird in 
Yok Don National 
Park in the Central 
Highlands of Viet 
Nam in 2011 (in 
southern Viet Nam 
and Thailand, the 
species is extinct). 

WCS says the Cambodia farmers who grow IBIS 
rice used to hunt wildlife in an area which includes 
the only open deciduous forests left in Southeast 
Asia.  Working with WCS and the government, 
however, the farmers have secured land-used 
rights and have stopped hunting wildlife   the 
group says.

“Hunting is one of the biggest problems we have,” 
Dr Frechette said. Since FFI is not involved in 
law enforcement, its approach has been to focus 
on demand by partnering with Melon Rouge 
Agency, a local communications consultancy 
that’s developed behaviour change campaigns 
for the World Health Organisation. Such efforts 
seem to be paying off — domestic wildlife trade 
does not appear to be as rampant as it was 10 or 
15 years ago when it was not uncommon for the 
meat of endangered animals to be openly listed 
on restaurant menus, especially in provincial 
towns. At the same time, demand for rare species 
seems to be fading, especially among younger 
Cambodians who tend to be more aware of 
conservation issues than their parents. 

A bigger problem for Cambodia may be its 
apparent emergence as a transit country for 
ivory and rhinoceros horn from Africa ultimately 
destined for China. Some of this illegal 
merchandise ends up with Chinese tourists. FFI 
has been conducting surveys on the open sale 
of ivory products as part of a project funded by 

Species conservation in Cambodia
Greater awareness of threatened animal 

species has been helping Cambodian 
authorities tackle the illegal trade in 

wildlife. Following crackdowns 
in China and Thailand, however, the 
country may now be emerging as a 

transit hub for the trafficking of ivory 
and rhinoceros horn from Africa.  

With all the news about deforestation in 
Cambodia, it’s tempting to think that conservation 
programmes in the country are a lost cause. Not 
so, says Jackson Frechette, flagship species 
manager at the Cambodian branch of Fauna and 
Flora International (FFI), a British conservation 
organisation. Speaking at a two-day conference 
on species on the edge of extinction in Phnom 
Penh in November, Dr Frechette noted that 
Cambodia still had “large swathes of contiguous 
habitats”, notably in the Cardamom Mountains 
bordering Thailand in the west, the northern 
plains and the Virachey National Park bordering 
Lao PDR in the northeast. These habitats include 
important populations of threatened species 
including three aquatic bird species, three species 
of gibbon, two populations of elephants and 
the last remaining major wild population of the 
Siamese crocodile (Crocodylus siamensis).

Dr Frechette highlighted the importance 
of balancing research and monitoring with 
conservation and management of threatened 
species including innovative approaches to 
raising awareness. In August, for example, the 
Cambodian branch of the New York-based Wildlife 
Conservation Society (WCS) began selling a 
new rice snack to highlight the importance of 
conserving Cambodia’s national bird, the critically 
endangered giant ibis (Thaumatibis gigantea). 
This followed its earlier launch of the IBIS brand of 
wildlife-friendly rice.

According to the International Union for the 
Conservation of Nature (IUCN), a group based in 
Switzerland, this species — the largest ibis in the 
world — faces an extremely high risk of extinction 
in the wild in the immediate future. The latest 
assessment published earlier this year shows it is 

Dr Frechette

Photo:  chhut chheAnA
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Britain’s Department of Environment, Food and 
Rural Affairs. Surveys in Cambodia have indicated 
the presence of rhinoceros horn as well as ivory. 
Dr Frechette said finished rhinoceros horn had 
been observed in Cambodia for the first time this 
year. In addition, ivory had recently appeared 
for the first time in the seaside resort town of 
Sihanoukville, a popular gambling destination 
for Chinese tourists which now has regular daily 
flights from Siem Reap, home to the Angkor 
temples, the country’s main tourist attraction. “This 
has never been seen before,” he said.

The increasing role of Cambodia in the global 
African ivory and rhinoceros horn trade was 
highlighted in a report in the October issue of 
Traffic Bulletin, a journal published twice a year by 
the British wildlife trade monitoring group Traffic 
International. The report noted that most seizures 
of ivory and rhinoceros horn in Cambodia had been 
at Phnom Penh and Siem Reap airports since 2013 
although seizures had also been recorded at the 
Sihanoukville port and the Phnom Penh dry docks 
in 2016. “The bulk of the trade in which suspects 
have been identified has involved Vietnamese 
nationals — both in the seizures made in Cambodia 
and those made elsewhere but involving Cambodia 
in the trade chain,” the report said.

 
‘Cambodia may be emerging 
as a transit hub for the illegal 
transcontinental trafficking of 
high-value wildlife products’

“Cambodia may be emerging as a transit hub for 
the illegal transcontinental trafficking of high-value 
wildlife products,” the report said. “Cambodia’s 
long and extremely porous borders with Viet Nam 
and Lao PDR make transporting wildlife products 
out of the country towards demand markets 
elsewhere in Asia relatively easy. Stronger 
enforcement, stricter penalties, and chances of 
detection at other entry points to Asia,
particularly Bangkok, may have facilitated the 
emergence of Cambodia as a low-risk trafficking 
route.”

The report noted there was “little” domestic 
demand for ivory or rhinoceros horn. But shops 
and hotels catering mainly to Chinese on package 
tours are “increasingly selling carved ivory 
products” in Phnom Penh and Siem Reap. This 

development “may be exacerbated  by changes 
to the legality of ivory markets in Thailand and 
China,” the report said, calling for increased 
vigilance. “Given the potential important role of 
Cambodia in trafficking of African rhinoceros horn 
and ivory, a robust response by government law 
enforcement agencies and the global conservation 
community is required,” it added.

The authors called for increased forensic analysis, 
improved criminal investigative capacity and 
higher penalties for possessing or trading non-
native species that are either classified by IUCN 
as threatened or listed in Appendix I of the 
Convention on International Trade in Endangered 
Species of Flora and Fauna (CITES). Under the 
convention, international trade in these animals 
and plants is prohibited unless the purpose is not 
commercial. Cambodia has been a party to the 
convention since 1997. 

Further reading

Gray, T., T. Milliken, K. Vuthravong and S. Gauntlett (2017) 
Cambodia’s increasing role in the African ivory and rhinoceros 
horn trade. Traffic Bulletin. Vol 20, No 2.

This IBIS rice snack lauch in 2017 aims to further raise awareness of 
the critically endangered giant ibis, the national bird of Cambodia. The 
New York-based Wildlife Conservation Society began marketing the 
IBIS brand of wildlife-friendly rice earlier as part of a partnership with 
farmers who used to hunt threatened animal species.

Photo:  ibis rice
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FAO sees faster growth — and higher 
prices — in global fisheries this year

Latin America and Asia dominate market 
for Mekong catfish in first half of 2017

The Food and Agriculture Organisation of the 
United Nations (FAO) has forecast accelerated 
global output of fish and fishery production in 
2017. But increased supply is expected to be 
accompanied by higher rather than lower prices, 
with stronger buoyed by stronger demand as 
economic conditions improve, especially in China, 
America, Europe and Japan but also Brazil and 
Russia.      

In the half-yearly World Food Outlook released in 
Rome on November 9, the FAO said the forecast 
growth of 2.3 percent for this year was faster 
than 2016 — largely due a recovery in Peruvian 
anchoveta production following the most recent El 
Niño and further growth in aquaculture (see table 
on page 46). The UN agency said aquaculture 
continued to rise at some 4-5 percent a year, 
although this is expected to slow gradually in the 
longer term. 

Notwithstanding the slowdown, “aquaculture 
will be the world’s primary source of fish for all 
purposes within five years,” according to the latest 
projections by the FAO and the Organisation for 
Economic Cooperation and Development (OECD), 
the Paris-based club of mostly rich countries. At 
the same time, “the proportion of fish utilised for 
human consumption supplied by aquaculture will 
also continue to rise,” the FAO said.

According to the UN agency, “both production and 
consumption growth will be increasingly driven by 
developing countries, particularly those in Asia, 
a region whose already considerable importance 
as a producer and market will only continue to 
grow.” Indeed, the report noted, over the first six 
months of 2017, Latin America and Asia accounted 
for 51 percent of the world’s imports of pangasius 
(Pangasianodon hypophthalmus), the Mekong 
catfish for which Viet Nam is by far the world’s 
largest producer.  That was up from 42 percent 
in the same period a year earlier, due to lower 

imports into America and weakening demand in 
Europe. 

Despite higher output, the demand stimulus from 
improving economies worldwide lifted prices 
for “many” important commodities with the total 
value of world exports expected to rise by some 
8 percent this year in dollar terms, building on 
a similar increase in 2016. The FAO Fish Price 
Index was 10 points higher in August, the most 
recent available month (see chart on page 46). 
All commodity groups were higher than the same 
month in 2016. 

After years of sluggish GDP growth in many 
regions, the latest OECD-FAO projections showing 
faster expansion is a “positive development” for 
the sector. “However, this growth is not evenly 
distributed geographically, as steady but slow 
economic expansion in the EU and Japan has 
been contrasted with more robust economic 
performance in the United States and rapid 
growth in developing regions, particularly Asia 
…. demand is highly sensitive to increases in 
income, and thus it is these economic trends, 
combined with population growth rates, that will be 
the major determinants of future trade flows and 
consumption patterns. 

 US imports of fresh and frozen catfish fillets 
2013 2014 2015 2016 2017

Jan-June (thousand tonnes)
Viet Nam 52.3 46.7 54.8 64.4 51.9
China 3.9 4.7 3.6 2.8 3.4
Panama 0.0 0.0 0.0 0.0 0.0
Others 0.3 0.1 0.1 0.0 0.0
Total 56.5 51.6 58.5 67.2 55.2

Figures are rounded
 
source: us dePArtment oF commerce, bureAu oF census, 2017

“While Latin America and Africa are increasing 
their shares of the world market relative to the 
United States, the EU and Japan, it is the rapid 
transformation of large sections of the Asian 
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population into urbanised, middle-class consumers 
that will be the most important single factor in 
shaping the global seafood market for some time 
to come,” the FAO said.

In Viet Nam, the report noted that the Ministry of 
Agriculture and Rural Development is actively 
promoting the consumption of pangasius 
domestically as well as targeting expansion in 
international markets, particularly China.”  In the 
tilapia sector, Viet Nam continued to dominate 
the American market, the world’s largest, and 
accounted for 94 percent of the country’s imports 
of the widely farmed fish in the first half of 
2017. “While the US market grapples with weak 
demand, some recovery in the tilapia market is 
being observed in the EU market, although prices 
remain weak. In contrast, the markets in Asia and 
Latin America continue to exhibit strong growth 
as more production enters domestic markets, 
supplemented by imports from China. 

“In order to offset the declining interest from US 
buyers, Chinese companies are also increasingly 
seeking opportunities for expansion in Africa, as 
well as taking advantage of the strong and growing 
demand for tilapia in the Chinese domestic market. 
Overall, considering the current demand situation 
in the major markets, imports are not expected to 
increase substantially in the near future nor should 
a significant price increase be expected despite 
firm demand in Asia, Latin America and Africa.”

In the shrimp sector, the FAO said  farmed 
supplies were low in the first half of 2017, 
reflecting weak to moderate demand in traditional 
and emerging markets. 

“Starting from July, however, the supply of farmed 
shrimp from Asia picked up,” it said. Among 
major producers, the report noted that adverse 
impacts of “persistent disease issues” in China 
and unfavourable weather Indonesia in 2017. 
But “India, Viet Nam and Thailand should see 
increased production,” it said. 

Prices of fish oil/fishmeal in Europe
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Global supply of fishmeal is meanwhile expected 
to be more stable than in previous years in the 
first half of 2018, due to better climatic conditions 
and higher projected marine catches. “Prices are 
likely to follow an overall downward trend but with 
seasonal fluctuations,” the FAO said. A quota of 
2.8 million tonnes for the first anchoveta fishing 
season in Peru, the highest since 2011, ended 
with a total catch of 2.37 million tonnes in 2017, 
representing 85 percent of the total allowable 
catch and “clearly giving buyers the advantage in 
price negotiations. 

The outlook also looks positive for the second 
fishing season in Peru, set to begin in late 2017. 
However, the overall downward trend of Peruvian 
fishmeal price resulting from more plentiful supply 
will be softened in the longer term by continued 
demand growth, particularly from China.”

Further reading:

FAO. 2017. Food Outlook: Biannual Report on Global Food 
Markets. November, 2017. Food and Agriculture Organization 
of the United Nations, Rome.

http://www.fao.org/3/a-I8080e.pdf

Ex-warehouse prices of shrimp in New York*
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Climate change should be integrated 
into Cambodia’s macroeconomic policy
Climate change risks damaging agriculture 

and tourism in Cambodia. To boost the 
county’s resilience, the International 

Monetary Fund has called for carbon taxes 
along with reforms to boost productivity 

and diversify the economy.  

The International Monetary Fund (IMF) published 
its annual report on the Cambodian economy on 
October 20. Known in IMF financial circles as 
“Article IV” consultations, this year’s assessment 
includes a special section on the impact of climate 
change on the country’s overall economy. “Climate 
change is expected to have negative impact on 
climate-sensitive sectors, especially agriculture 
and tourism, with spillover effects on other sectors 
as well as on poverty reduction efforts,” the main 
report warns. 

In the separate section on climate change, the 

IMF notes that recent extreme weather events 
in Cambodia suggest that climate change may 
already be having an impact on the country’s 
economy. Tadaaki Ikoma, the Japanese economist 
who prepared the assessment, highlights the 
severe droughts of  2004 and 2015/16 and the 
extreme floods of 2000, 2011 and 2013 (see chart 
opposite). 

‘Cambodia is “particularly vulnerable”, 
given the importance of agriculture 
and tourism, with agriculture alone 

accounting for about 30 percent 
of GDP and half of total employment’

Direct impacts on the economy include reduced 
farm output, tourists heading to less affected 
destinations and lower labor productivity — due 
to increased climate-related diseases and heat 
stress. Ikoma, an economist in the Asia-Pacific 

Cambodia’s Climate Change Financing 
Framework estimates the full damage of 
climate change on GDP to be at least 1.5 
percentage points in 2030 and 3.5 percentage 
points in 2050 — based on the scenario of 
a 2°C temperature increase  by 2050. So if 
annual GDP growth without climate change 
was expected to be 4.5 percent in 2030, it 
would be reduced to 3 percent with climate 
change. By 2050, GDP growth could be almost 
entirely offset —  reduced to 1 percent only — 
by the impacts of climate change.

The framework, published by the government’s 
National Council for Sustainable Development 
in 2015, expects most damage from climate 
change to come through increased variability of 
rainfall including extreme events such as floods 
and droughts. The main sources of damage 
are expected to be in agriculture, affecting 1.42 

Government estimates of expected damage

percent of GDP. The impact of people’s health 
through the increased burden of diarrhoea and 
other climate-sensitive diseases is estimated 
at 0.85 percent of GDP. Rapid degradation of 
infrastructure including roads, irrigation and 
rural water supply is expected to account for 
0.71 percent of GDP with flood damage to 
urban infrastructure estimated at 0.25 percent of 
GDP.

In his foreword to the financing framework, 
Environment Minister Say Samal noted 
that climate change was “one of the 
main challenges” to economic and social 
development over the coming decades. “In 
Cambodia, this challenge is particularly acute, 
as the country is regularly ranked among the 
ten most vulnerable countries globally, and 
among the three most vulnerable in Asia,” he 
said.
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Department at the 
IMF headquarters in 
Washington, finds 
that extreme weather 
events have already 
had a “significant 
negative impact” on 
agricultural production.

Cambodia and other 
countries in Southeast 
Asia are expected to 
be severely affected 
by climate change. 
Ikoma, however, 
notes that Cambodia 
is “particularly 
vulnerable”, given 
the importance 
of agriculture 
and tourism, with 
agriculture alone 
accounting for about 
30 percent of GDP 
and half of total employment. Such factors are 
compounded by weak capacity to adapt — 
including low incomes — along with gaps in 
infrastructure such as irrigation and low levels of 
literacy. 

Ikoma points to estimates published in 2015 by 
Cambodia’s National Council for Sustainable 
Development, a body chaired by Environment 
Minister Say Samal. These show that Cambodia’s 
cumulative output loss from climate change 
would be equivalent to about 25–50 percent of its 
potential GDP by 2050. 

‘Farming losses would worsen 
the country’s trade balance, 

increase non-performing agricultural 
loans and aggravate poverty 

among poor rural households’

For the time being, it looks like Cambodia’s fiscal 
policymakers can relax. Climate-related spending 
is now less than 2 percent of GDP, mostly focused 
on adaptation and funded by foreign donors. 
However, the Japanese economist warns, future 
fiscal costs for adaptation are expected to be 
large, putting pressure on government budgets 
(the sustainable development council estimates 

the optimal level of adaptation spending at around 
3.3 percent of GDP a year in the long term).  At 
the same time, farming losses would worsen the 
country’s trade balance, increase non-performing 
agricultural loans and aggravate poverty among 
poor rural households. 

Such impacts “warrant integration of climate 
change issues into the macroeconomic policy 
framework,” Ikoma concludes. “Preserving debt 
sustainability requires accounting for fiscal 
risks from climate change, improving spending 
efficiency, and mobilising further revenues 
(including through introduction of carbon taxes). 
Structural reforms to improve productivity 
especially in agriculture and to diversify 
the economy and livelihoods, i.e. reducing 
dependency on climate-sensitive sectors, would 
increase resilience.”

Further reading

IMF. 2017. Staff Report for the 2017 Article IV Consultation. 
IMF Country Report No 17/325. International Monetary Fund, 
Washington. 

National Council for Sustainable Development. 2015. 
Climate Change Finance Framework. Royal Government of 
Cambodia, Phnom Penh.

source: imF (cAmbodiAn Authorities; FAostAt; And Fund stAFF cALcuLAtions)
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Mekong Delta to have Viet Nam’s largest 
wind farm under $2 bln deal 

General Electric signs joint development 
agreement with European and Vietnamese 

partners as part of the country’s goal to 
produce more than 10 percent of its power 

from renewable energy by 2030

American conglomerate General Electric (GE) is 
developing an 800 MW wind farm in the Mekong 
Delta province of Soc Trang under a $2 billion 
joint development agreement with Dublin-based 
Mainstream Renewable Power and Viet Nam’s 
Phu Cuong Group. The deal was among five 
agreements valued at more than $5 billion that GE 
announced on May 31 to support the Vietnamese 
energy and aviation sectors during Prime Minister 
Nguyen Xuan Phuc’s visit to the United States. 

‘Producing electricity from 
wind energy is a new 
market in Viet Nam’

“The wind farm is expected to be the largest wind 
farm in Viet Nam and will be completed in two 
phases with the first phase of approximately 200 
MW expected to reach financial close in 2018,” 
a joint statement said. GE Renewable Energy, 
a $10 billion start-up with 22,000 employees in 
more than 55 countries, has been earmarked 
as the equipment provider for both phases. The 
statement said the project was in support of a 1 
GW initiative that GE and the Vietnamese Ministry 
of Industry and Trade signed in May 2016. 

“Producing electricity from wind energy is a 
new market in Viet Nam,” said Phạm Quốc Anh, 
deputy general manager of Phu Cuong Group, 
a diversified seafood processor based in Ho Chi 
Minh City. “As one of the pioneers, Phu Cuong 
Group wants to work with strong partners with 
capacity to ensure the quality of the project,” Anh 
said. “GE and Mainstream are the best partners in 
this area. We are confident that this collaboration 
will bring success to the project, contributing to the 
development of green power to the people of Viet 
Nam.”

The statement said the agreement marked 
Mainstream Renewable Power’s first-large scale 
investment in Asia following the establishment 
of gigawatt-scale portfolios in South America 
and Africa. “This is a significant step forward in 
terms of taking the first phase of this project into 
construction next year, and in doing so supporting 
Viet Nam in its aim of delivering one gigawatt of 
renewable energy by 2020,” chief operating officer 
Andy Kinsella said. He added that the agreement 
was “central to Mainstream’s strategic focus of 
bringing large-scale, low-cost renewable energy to 
high-growth markets across Asia, Africa as well as 
South and Central America.”

Wouter Van Wersch, chief executive of GE in 
Southeast Asia, said the agreement “reinforces our 
shared commitment to using technology innovation 
to support Viet Nam’s renewable energy goals” 
— a reference to the country’s aim of producing 
more than 10 percent of its power from renewable 
energy by 2030. GE Renewable Energy already 
has a plant in Haiphong which employs 500 
workers. 

The plant makes wind turbine generators, 
electrical control systems and fabrication 
components. Since 2009, GE has invested more 
than $110 million in the Haiphong plant with 
export volumes standing at around $278 million 
in the first few years of operation,  which the 
company describes the highest among industries 
in Haiphong.

‘It is one of the most 
energy-hungry 

nations in the world’

At a power industry conference in Ha Noi in April, 
Van Wersch launched the company’s  “energy 
ecosystem program” for Viet Nam. “It is one of 
the most energy-hungry nations in the world and 
open to new ideas, and solutions, to produce more 
affordable, reliable and sustainable power,” the 
regional chief executive said. Van Wersch said 
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3D render of GE’s new 4.8-158 onshore wind turbine over an unidentified landscape. So named because it generates 4.8 MW  and has a 
158-metre rotor, the new turbine was unveiled in September. GE said the blades were as long as the wingspan of a Boeing 747-8 and that 
the turbine’s tower was as high as 240 metres — more than two thirds the height of the Eiffel Tower. The company said it was one one of the 
largest onshore turbines in the world,  generating 30 percent more energy than its previous model and capable of powering 5,000 residential 
homes in Europe. Minesh Shah a project manager for GE’s next-generation turbines, said longer blades gathering more wind would be 
suitable for regions with milder winds.  “The good wind sites have been taken,” said Minesh Shah a project manager for GE’s next-generation 
turbines. “Getting as much energy from one turbine as you can is important.” To reduce weight, the new blades are made with carbon rather 
than fibreglass and the tower contains less steel. Shah said there were also lighter materials for electrical components in the rotor.

Photo:  ge

Further reading

https://www.ge.com/reports/size-matters-next-big-thing-wind-turbines/

many innovations in the “ecosystem” had been 
developed  with customers “across the entire 
energy landscape.” 

GE’s wind business revenue grew from $3.2 
billion in 2006 to $8.1 billion in 2016, according 
to the company’s latest report. The company 
says its GE Renewable Energy division reached 
a milestone of more than 50,000 MW of onshore 
wind turbines installed across the world in 
early 2016 after the US company acquired the 
renewable energy unit of French transportation 

giant Alstom in late 2015. With another 7,000 MW 
of capacity added, the company said, the global 
GE wind footprint had extended to 35 countries 
and was enough to power about five size of cities 
the size of Hong Kong. 

Further reading

https://www.genewsroom.com/press-releases/ge-mainstream-
renewable-power-and-phu-cuong-group-formalize-joint-
development

https://www.ge.com/vn/news
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Cambodia seeks better technology for 
collecting and sharing fisheries data

Government committed to improving 
quality of information and providing 
greater   access to data for planning, 

development, investment 
and research purposes

Cambodia’s National Institute of Statistics has 
been considering new ideas and technology for 
collecting agriculture and fisheries data ahead of 
the Cambodia Intra-censal Survey of Agriculture 
(CIAS) in 2018. “The purpose of the CIAS 2018 
is to collect up to date information on specific 
topics of interest for the agricultural sector, to 
update structural data collected during the Census 
of Agriculture 2013 and to inform policy makers 
and decision makers guiding the development 
sector,” said Rin Virak, secretary of state at the 
Ministry of Planning which oversees the institute. 
He added that the results of next year’s survey 
would be used for calculating national accounts 
and monitoring achievements towards Goal Two of 

the Sustainable Development Goals of the United 
Nations (see box on opposite page).

‘The use of quality information is 
very important for the improvement 

of policy and decision making in 
agriculture and fisheries’

As part of the move towards better collection 
and sharing of data, the institute joined with the 
Ministry of Agriculture, Forestry and Fisheries and 
an EU-FAO programme to organise a workshop 
on innovation in data collection, presentation and 
analysis in Phnom Penh in May. The workshop 
included the introduction of Computer Assisted 
Personal Interview (CAPI) technology for survey 
and census work by the Ministry of Planning as 
part of the Global Statistics Programme of the 
Food and Agriculture Organization of the United 
Nations. It also included an innovative knowledge 

HE Rin Virak, Secretary of State at the Cambodian Ministry of Planning, and other participants in Phnom Penh on May 17 

Photo: FAo
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platform with interactive mapping capabilities 
developed by the UN’s World Food Programme 
in Cambodia.

Alexandre Huynh, the local FAO representative, 
said the UN agency had a continuing interest 
and commitment to help Cambodia access and 
use the best possible sources of information. 
“The use of quality information is very important 
for the improvement of policy and decision 
making in agriculture and fisheries,” he said. 
“These technologies can make a tremendous 
difference in the collection of information, sharing 
information back to farmers and extension 
workers in the field, for commercial activity 
involving production and marketing and for the 
management of humanitarian responses in times 
of crisis.” 

In a statement, the FAO said the aims of the May 
workshop included promoting  evidence-based 
dialogue and decision making in the agricultural 
and fisheries sector and presenting the broad 
plan for conducting the survey in 2018. It also 
aimed to “share experience in large-scale data 
collection, information and communication 
technologies (ICT) and knowledge management 
with other branches of government, 
organisations, academia and the private sector.”

‘Donors — including the European 
Union, USAID, Australian Aid and 
Sweden — have “recognised the 
need for timely and accurate data 

for decision making" ’

The UN agency said donors — including the 
European Union, USAID, Australian Aid and 
Sweden — have “recognised the need for timely 
and accurate data for decision making, often as 
part of the major investments they have made to 
support these sectors working closely with UN 
agencies.” Cambodia was meanwhile “committed 
to improving both the quality of the information 
available and … access to these data for 
planning, development, investment and research 
purposes,” the statement said.

Further reading:

http://www.fao.org/cambodia/news/detail-events/
en/c/886257/

The second of the 17 Sustainable 
Development Goals adopted by the United 
Nations in 2015 is zero hunger. This goal 
seeks to end hunger, achieve food security 
and improved nutrition and promote 
sustainable agriculture. 

Specific targets for 2030 include ensuring 
access by all people to safe, nutritious 
and sufficient food all year round, ending 
all forms of malnutrition and doubling the 
agricultural productivity and incomes of 
small-scale food producers. 

Goal Two also aims to maintain the genetic 
diversity of seeds and cultivated plants as 
well as farmed and domesticated animals 
and their related wild species by 2020 while 
promoting access to and fair and equitable 
sharing of benefits from the use of genetic 
resources and associated traditional 
knowledge. 

Targets without specific deadlines are to 
increase investment in rural infrastructure, 
agricultural research and extension services, 
technology development and plant and 
livestock gene banks; to correct and prevent 
trade restrictions and distortions in world 
agricultural markets; and to adopt measures 
to ensure the proper functioning of food 
commodity markets and their derivatives and 
facilitate timely access to market information.

Hunger, food, nutrition and agriculture

Sustainable Development Goal 2 icon 

source: un
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New findings from Mun tributary 
research in northeast Thailand

Researchers take a rare look at fish 
migrations, fisheries, dams and local 
knowledge in three villages along the 

Sebok River in Ubon Ratchathani Province 
in northeastern Thailand. The river is a 

tributary of the Mun River, a major Mekong 
tributary which has been adversely 

affected by the construction of a dam 
and an irrigation dam built years ago. 
A summary of the research findings 

appears below.  

The Pak Mun Dam is one of the most studied 
hydropower projects in the Mekong River Basin. 

by iAn g. bAird, KAnoKwAn mAnorom, Aurore Phenow And sirAsAK gAJA-svAsti *

Ban Ot Irrigation Dam completed in 2002. The dam is located on the Sebok River, a tributary of the Mun River which is blocked for most of year 
year by the much larger Pak Mun Dam, completed in the early 1990s. 

Photo: iAn g. bAird

Built with World Bank support on the Mun River in 
the early 1990s just upstream from its confluence 
with the Mekong, lessons from the project have 
raised awareness about the implications of 
large hydropower dams for fisheries, an issue 
previously of little concern to government officials, 
researchers or even activists. 

However, the voices of people living on Mun River 
tributaries negatively impacted by the dam have 
hardly been heard. So we engaged fish fishers in 
each of the three villages along the Sebok River—a 
major tributary of the Mun River located just 
upstream from the Pak Mun dam—to collect fish 
catch data for 24 months between 2014 and 2016.
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The Sebok and Khayung River sub-basins of the Mun River in northeast Thailand

mAP: bAird, i.g. et al. (2017)
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Top 20 species caught in Nang Yang Village (kg) (2014-2016)
Middle of Sebok Basin but, unlike Thalat, upstream from irrigation dam
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Top 20 species caught in Thalat Village (kg) (2014-2016)
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The objective of the research was to fill a 
knowledge gap in the absence of formal studies 
along these rivers and the apparent absence of 
advocacy networks or other serious dialogue. The 
study also aimed to address the lack of attention 
paid to how Pak Mun and tributary dams are 
linked when it comes to fisheries impacts and 
management. (see map on page 35). The data 
were verified at various times during the study and 
were later analyzed by these fishers using local 
knowledge.  The Sebok River includes the Ban 
Ot Irrigation Dam completed in 2002. The Ban Ot 
Irrigation Dam damages rainy season rice farms 
and so is now open for three months each year. 
However, it tends to be opened around the same 
time as the Pak Mun Dam, between July and 
September or October.

Fish catch results
Data were collected from all the fishing gear that 
villagers used. Gillnets were the most important, 
but there were also various kinds of hooks and 
lines, longlines, traps and other gear used. 

For Thalat Village, the community lowest down 
of the three villages, and located just about 

10 kilometers upriver from where the Sebok 
River runs into the Mun River, 72 categories of 
fish and other aquatic animals were recorded, 
although these categories encompass a much 
larger number of individual species (see top 
chart opposite). Over the two-year period, the 
five fishers caught 2,735.59 kilograms of fish, an 
average of 273.59 kilograms per fisher per year. 
The most abundant species was the sickle fin barb 
(Puntioplites falcifer). Striped snakehead (Channa 
striata) ranked second and a genus of bagrid 
catfish species (Mystus spp.) came third.

For Nong Yang Village, which is in the middle 
of the basin but situated upriver of the dam, 65 
categories of fish and other aquatic animals 
were recorded (see bottom chart opposite). Over 
two years, 1,789.72 kilograms of fish and other 
aquatic animals were caught, or 178.97 kilograms 
per fisher per year. The most abundant species 
was by far the tiny scale barb (Thynnichthys 
thynnoides) with the sickle fin barb (Puntioplites 
falcifer) a distant second.

Top 20 species caught in Dum Yai Village (kg) (2014-2016)
Upper Sebok Basin near headwaters of river
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Fisheries data (2014-2016) with assessments of the Pak Mun and Ban Ot dams on fish migrations and fisheries * 
   

# Species Local Name Thalat Nong Yang Dum Yai
1 Bagarius yarrelli Pla khae None in catch data;  many used to 

migrate up during high waters; blocked 
by Pak Mun dam

None in catch data; saw one 
small one last year; did not see for 
almost 30 years; blocked by dams

None in catch data; Not 
known

2 Belodontichthys 
truncatus

Pla khop None in catch data; many used to 
migrate up in June and July; blocked by 
Pak Mun dam

None in catch data; now none but 
caught before; blocked by dams

None in catch data; never 
caught

3 Bagrichthys macropterus 
and Bagrichthys 
macracanthus

Pla dook mun/ 
Pla dook sae/ 
Pla khai lae

Few in catch data (0.69 kg); before 
caught a lot; migrates up from 
Mekong at the beginning of rainy 
season; blocked by Pak Mun dam. B. 
macropterus more common

Few in catch data (2.97 kg); 
migrates up in rainy season; now 
reduced a lot due to dams

None in catch data; never 
caught

4 Hemibagrus wyckioides Pla kheung Some in catch data (5.16 kg); relatively 
sedentary

Some in catch data (28.55 kg); 
relatively sedentary; some migrate 
upriver

Very small amount in 
catch data (0.1 kg); 
always has been very 
rare, and only small fish 
caught

5 Hemibagrus cf. 
spilopterus/wyckii

Pla kot/ 
Pla kot suang/ 
Pla kot maw 

Common in catches (147.57 kg); H. cf. 
spilopterus migrates short distances

Common in catch data (96.66 
kg); some migrate upriver; some 
sedentary

Common in catch data 
(522.9 kg); Never H. 
wyckii here 

6 Mystus spp. Pla khanyaeng Common in catch data (255.76 kg); 
only short distance migrations

Some in catch data (12.07 kg); 
before many more caught; like 
deep-water; migrations blocked by 
Ban Ot dam

Abundant in catch data 
(541.54 kg) (caught using 
various gears, including 
blue mosquito nets)

7 Wallago attu Pla khao Common in catch data (147.4 kg); 
possibly spawning in Seng Yai, 
Mahang, and Wang Ho Streams; also 
comes up from Mun River

Common in catch data (100.92 
kg); possibly spawning in Hoo Loo 
Stream (undammed)

Common in catch data 
(189.61 kg); possibly 
spawning in Phai Stream

8 Wallago leeri Pla khoon None in catch data; none now; 
Previously caught in Ma Hang Stream; 
possibly partially block from Pak Mun 
dam

None in catch data; caught before; 
now none but not due to dams; jip 
traps used before

None in catch data; never 
caught before

9 Pangasius bocourti Pla yang/  
Pla hoi    

Few in catch data (2.29 kg); catch  
when water levels go down in rainy 
season; blocked by Pak Mun dam 

Few in catch data (3.45 kg); before 
many; strong swimming; some can 
migrate up but big impact from Pak 
Mun and Ban Ot dams 

None in catch data; never 
caught

10 Helicophagus waandersii Pla sawai noo None in catch data; still have a few, 
before many at beginning of rainy 
season; blocked by Pak Mun dam

None in catch data; none now; 
before caught few; blocked due to 
Pak Mun and Ban Ot dams

None in catch data; never 
caught

11 Pangasius 
hypophthalmus

Pla swai Few in catch data (2.3 kg); may be 
hatchery fish; blocked by Pak Mun dam

None in catch data; never caught None in catch data; never 
caught

12 Pangasius krempfi Pla suay None in catch data but apparently a few 
are still caught; Before a lot between 
June and August; blocked by Pak Mun 
dam

None in catch data; Before caught 
but now very rarely; blocked by 
dams

None in catch data; 
before caught few; 
blocked by dams

13 Pangasius conchophilus Pla pho Very few and mainly large ones now 
at the height of rainy season (2.1 kg); 
blocked by Pak Mun dam

Now a few in catches (3.5 kg); 
before more common in catches; 
blocked by dams

None in catch data; never 
caught

14 Pangasius larnaudii Pla peung Some in catch data (8.1 kg) but some 
hatchery fish released and some 
naturally occurring fish

Some in catch data (17.1 kg); 
strong fish; Blocked by Pak Mun 
dam; small ones in August

Some in catch data (4.4 
kg); used to migrate 
upriver; most of fish catch 
believed to be escapees 
from aquaculture; if a lot 
of flooding, more fish

15 Pangasius macronema/
pleurotaenia/Laides 
hexanema

Pla yawn Some in catch data (10.3 kg) (4 
species); Pangasius macronema 
blocked by Pak Mun dam at beginning 
of rainy season; still a few

Small amount in catch data 
(1.7 kg) (4 species); Pangasius 
macronema blocked dams; get a 
few some years

None in catch data; used 
to catch one species 
(Pangasius macronema) 
when migrate upriver; 
now none

16 Pangasius polyuranodon Pla yawn yuak               None in catch data; before caught only 
in rainy season; partially blocked by 
Pak Mun dam

None in catch data; occasionally 
caught in rainy season; blocked 
by dams

None in catch data; never 
caught

17 Micronema apogon Pla sangooa None in catch data; before caught; Pak 
Mun dam blocks

None in catch data; before caught; 
blocked by dams

None in catch data; never 
caught

18 Micronema bleekeri Pla nang ngeun/  
Pla kayt

None in catch data; before caught; Pak 
Mun dam blocks

None in catch data; none now; 
previous caught in fish traps in 
October after migrating upriver; 
blocked by dams

None in catch data; never 
caught

19 Micronema micronema Pla nang  Some in catch data (25.1 kg); Ban Ot 
dam blocks when moving downriver

Common in catch data (60.95 
kg); found in deep-water areas; 
downriver migrations blocked by 
Ban Ot dam

Some in catch data (7.5 
kg); not long-distance 
migrator.

20 Hemisilurus mekongensis Pla nang daeng   None in catch data; Previously caught 
but not now; blocked by Pak Mun dam?

None in catch data; never caught None in catch data; never 
caught
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21 Osphronemus exodon Pla men None in catch data; before caught, now 
gone but not due to dam

None in catch data; never known None in catch data; never 
caught

22 Probarbus jullieni Pla ee sok/  
Pla ee sop   

1.1 kg in catches; none historically; 
probably hatchery fish released

None in catch data; previously 
caught over 20 years ago; large 
number of hatchery fish released

Some in catch data (4 
kg); aquaculture released 
fish

23 Catlocarpio siamensis Pla kaho/saho/kaman  Few in catch data (0.9 kg); believed to 
be naturally occurring fish

None in catch data; none caught; 
some aquaculture fish released 
from nearby farm few years ago; 
native fish caught a long time ago

Some in catch data 
(8.6 kg); never had 
historically; believed to be 
hatchery released fish

24 Morulius barbatula Pla ee tu  Some in catch data all year round (7.8 
kg); blocked by Pak Mun dam

Some in catch data (24.41 kg); 
stays in deep-water areas; short 
migrations; blocked by dams

Some in catch data (10 
kg); never common

25 Morulius 
chrysophekadion

Pla khi kam  Some in catch data (34.17 kg); some 
relatively sedentary; some migratory; 
blocked by Pak Mun dam

Some in catch data (5.35 kg); 
stays in deep-water areas; short 
migrations; blocked by dams

Abundant in catch data 
(220.67 kg); does well in 
years when more flooding

26 Scaphognathops 
bandanensis and 
Scaphognathops 
stejnegeri

Pla pak pian Few in catch data (1.12 kg) (probably 
S. stejnegeri); Before caught in schools 
in December and January; now only 
individuals caught; blocked by Pak Mun 
dam; saw a lot in 2002 when Pak Mun 
opened

None in catch data; Reportedly 
never found here due to sandy 
habitat, as compared to rockier at 
Thalat Village

None in catch data; never 
caught

27 Hypsibarbus spp. Pla pak/  
Pla tapian

Common in catch data (181 kg) (many 
species); believed to be some hatchery 
released and some naturally occurring

Common in catch data (34.46 kg); 
hatchery fish released

Common in catch data 
(185.21 kg); two species 
here (one called pla pak, 
one called pla tapian)

28 Cosmochilus harmandi Pla mak ban                  None in catch data; now none; lost due 
to Pak Mun dam

None in catch data; never caught None in catch data; never 
caught

29 Paralaubuca typus Pla taep/ 
Pla paep

Still found in schools but smaller ones 
(4.41 kg) but much less; some resident, 
some migrate upriver; blocked by Pak 
Mun dam

Still found in catches (13.02 kg) 
but less than before; migratory and 
sedentary; reduced due to dams

Some in catch data (25.1 
kg); some are resident 
and some migrate from 
downriver and are 
blocked by dams; one 
species

30 Henicorhynchus spp. Pla soi Some in catch data (75.59 kg); resident 
and migratory fish; 2 species; migratory 
fish blocked by Pak Mun dam

Common in catches (64.82 kg); 
sedentary and migratory; but won’t 
pass dams because blocked and 
also needs fast flowing water 

Abundant in catch data 
(573.13 kg); Resident 
year round and some 
migrate from downstream

31 Labiobarbus leptochilus Pla khuay lam Common in catch data all year (201.89 
kg); some sedentary, some migrate 
upriver; blocked by Pak Mun dam

Common in catch data (60.98 kg); 
sedentary and migrates upriver; 
blocked by dams

Common in catch data 
(441.79 kg)

32 Cirrhinus microlepis Pla phawn None in catch data; before caught but 
disappeared after Pak Mun dam built

None in catch data; none caught; 
Before many caught

None in catch data; never 
caught

33 Thynnichthys thynnoides Pla kum Common in catch data (168.6 kg); 
migrates short distances at beginning 
of rainy season

Most abundant species in catch 
data (498.35 kg); many caught 
below Ban Ot dam trying to migrate 
upriver; migratory and resident

Most abundant species 
in catch data (871.06 kg); 
migratory at beginning 
of rainy season and 
resident; vocalizes when 
spawning

34 Puntioplites falcifer Pla sakang/  
Pla kaen

Most abundant species in catch data 
(457.95 kg); may migrate from Mun 
River

Second most abundant species in 
catches (170.51 kg); many caught 
below Ban Ot dam trying to migrate 
upriver

Some caught in fish data 
(60.22 kg)

35 Cyclocheilichthys 
enoplos

Pla jok/Pla jawk  Some in catch data (39.79 kg); 
Resident and migratory fish; mainly 
small size; migratory stocks blocked by 
Pak Mun dam

Still in catch data (30.5 kg); a 
smaller number are resident 
all year; some migrate upriver; 
blocked dams

Some in catch data 
(53.4 kg); Residents 
and migratory; Before 
migrated upriver but not 
now; blocked by dams

36 Yasuhikotakia modesta Pla moo/  
Pla moo man/  
Pla kheo kai

Few in catch data (5.59 kg, combined 
with Y. helodes); resident and migratory 
stocks; blocked by Pak Mun dam

Few in catch data (2.88 kg); 
sedentary and migratory; blocked 
by dams

Some in catch data 
(29.24 kg, combined 
with Y. helodes); before 
many more migrated 
up from Mekong River 
at beginning of rainy 
season; blocked by dams

37 Yasuhikotakia helodes/
spp.

Pla moo/  
Pla moo thawt

See Y. modesta; same as above Few in catch data (0.6 kg); same 
as above

See Y. modesta; same 
as above

38 Brachiris/

Achiroides sp./spp.

Pla lin ma/  
Pla pan

None in catch data; might have been 
impacted by Pak Mun dam

None in catch data; catch but didn’t 
record because disgarded; not 
eaten (will forget wife and child)

Few in catch data (0.12 
kg); generally discard and 
don’t eat

39 Setipinna melanchor Pla meow None in catch data; rarely caught; 
blocked by Pak Mun dam

Few catch data (0.35 kg); before 
common; blocked by dams

None in catch data; Not 
known

40 Macrochirichthys 
macrochirus

Pla hang pha/  
Pla kadap pha

Few in fish catch data (0.88 kg); caught 
in rainy season; Pak Mun dam blocks

None in catch data None in catch data; not 
known

* Local names used are those particular to the villages where the research was conducted and may differ from local names elsewhere
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For Dum Yai Village, in the upper Sebok Basin 
near the headwaters of the river, there were 66 
categories of fish recorded (see chart above). 
There were 7,176.61 kilograms of fish caught over 
the two years, which amounts to 717.61 kilograms 
per fisher per year. Like Nong Yang Village, the 
most abundant species was the tiny scale barb 
(Thynnichthys thynnoides). It was followed by the 
bonylip barb (Osteochilus hasselti).  

More categories of fish were caught in the village 
lowest down in the basin (Thalat) than the middle 
basin village (Nong Yang) and the village highest 
up in the basin (Dum Yai). This fits what might be 
expected: more fish diversity in the lower part of 
the river, especially below the Ban Ot Irrigation 
Dam, compared to the middle and upper basins 
above the dam.

The big surprise is the quantities of fish and other 
aquatic animals caught. How do we explain that 
fishers in Dum Yai caught over 2.5 times as much 
fish by weight than Thalat, and over four times as 
many fish by weight than Nong Yang? The answer 
appears to be habitat. 

In this case, a small dam was constructed in Dum 
Yai in the mid-1970s. This very small earthen dam 
resulted in the floodplain becoming inundated 
year-round, creating a large wetland near the 
village. The flooded area is not very deep, leaving 
many bushes, trees and small islands that create 
an ideal habitat for fish and other aquatic animals. 
The diverse wetland habitat appears to have 
resulted in increased production, and has also 
facilitated the use of fishing gears that catch large 
amounts of fish.

Fisher knowledge assessment findings
Fishers believe that the Pak Mun and Ban Ot 
dams have both had negative impacts on fish 
migrations and fisheries. Because Thalat is closer 
to the Mun River, fishers there reported many 
more fishes being negatively impacted by the Pak 
Mun Dam than the upriver villages. Many fishes 
that have disappeared or become very rare due to 
the Pak Mun are large expensive species. Fishers 
from Nong Yang reported that both the Pak Mun 
and Ban Ot dams had negatively impacted their 
fisheries but  had not always impacted the same 
species.

Pak Mun is believed to have especially impacted 
fish that used to migrate upriver from the Mekong, 
whereas  Ban Ot has a greater impact on species 
abundant in the Sebok River. The few Mekong 
fish that make it up to Ban Ot are typically blocked 
from migrating further. So even if the Pak Mun 
Dam’s sluice gates were opened at the beginning 
of the rainy season, it would be important to open 
the Ban Ot Irrigation Dam in that period as well. 

Dum Yai has been impacted less than the 
other two villages, as some fish species whose 
migrations have been blocked by the downriver 
dams never migrated up to the village, even before 
the dams were built. However, some Mekong fish 
species used to migrate up as far as Dum Yai 
before the Pak Mun Dam was built, and so the 
village is still negatively impacted. 

One thing that obscures the impacts of the Pak 
Mun and Ban Ot dams on dry season migrations 
of small cyprinids from the Mekong is that there 
appears to be both resident and highly migratory 
populations of a number of species. These are 
known to migrate long distances from Cambodia to 
Laos and then to Thailand. However, this does not 
exclude the possibility of localized populations of 
the same species that do not migrate nearly as far. 

Conclusions
This study indicates the value of combining 
quantitative fish catch data collection  with 
fisher knowledge, especially where there has 
previously been no data collected. These results 
are preliminary, and additional research would 
help to clarify or confirm some of the findings. But 
this research provides an overall indication of fish 
species and quantities caught in different parts of 
the Sebok River, and also the types of impacts that 
the Pak Mun and Ban Ot dams have had on fish 
migrations, habitat and fisheries in the basin.

This study also indicates the value of adopting 
a political ecology perspective  to be open to 
engaging with fisheries science, local knowledge, 
and important ecological and political economy. 
The framing of fisheries decline is often based on 
various factors, not only science but also politics. 

People living along and near the Sebok River in 
Don Mot Daeng and Muang Sam Sip Districts 
deserve to have a voice when it comes to the 

... continued from page 37 
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management of the Pak Mun Dam. They have not 
been consulted about its negative impacts since 
it was first conceived in the 1980s. Nor have they 
been compensated for livelihood losses, even 
though they have been impacted and should have 
been included in the compensation program for 
the project. 

As one villager from Khong Chiam District put it, 
the impact area of the Pak Mun Dam was defined 
as including three just districts (Khong Chiam, 
Phibul Mangsahan and Surinthon which do not 
include the three villages). According to this 
villager,  “it is as if they created a boundary that 
included just those three districts. That resulted in 
nobody thinking about other districts outside of the 
designated impact area, even though they have 
also been impacted.”  

Ultimately, the people living along the Sebok River 
would like to see the Pak Mun Dam opened year 
round or, if that is not possible, from mid-May to 
the end of July, not later in the rainy season as in 
recent years. This would coincide with the times 
when fish migrate. Otherwise, the value of opening 

the dam’s sluice gates for fisheries is significantly 
reduced. The same goes for the Ban Ot Irrigation 
Dam. But both are only opened later, not to 
facilitate fish migrations but mainly to reduce the 
impacts of flooding on communities upstream. 

Pak Mun Dam helps us think about the impacts 
of dams on fish migration. Efforts have already 
been made to increase awareness about the 
downstream impacts of hydropower dams and 
examine the cumulative and cross-sectoral 
impacts of dams and large plantations more 
seriously. This paper intends to help us think 
more critically and adopt a holistic political 
ecology perspective about the impacts of dams on 
tributaries of tributaries. So far, not nearly enough 
emphasis has been put on this issue, even for 
well-studied projects such as the Pak Mun Dam.

* Dr Baird is Associate Professor at the Department of Geography 
at University of Wisconsin-Madison, Dr Kanokwan is Associate 
Professor of the Faculty of Liberal Arts at Ubon Ratchathani 
University, Ms Phenow recently completed a master’s degree at the 
Center for Southeast Asian Studies at the University of Wisconsin-
Madison and Mr Sirasak is completing a master’s degree at Ubon 
Ratchathani University

The first author (right) interviewing fishermen from a village on the Sebok River. Methods used for the research involved five fishermen from each 
of three villages on the river recording all their fish catches between July 2014 and July 2016. These data were then verified and analyzed by the 
fishermen using their local knowledge. 

Photo: sirAsAK gAJA-svAsti
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Recent studies by Research Institute for 
Aquaculture No 2 in Ho Chi Minh City

Vietnamese scientists working in the 
Mekong Delta  and Ho Chi Minh City 

present recent findings from research 
into selective breeding, genetic 

improvement and disease  

Viet Nam’s National Breeding Centre for Southern 
Freshwater Aquaculture in the Mekong Delta 
conducts selective breeding programmes and 
produces genetically-improved fish and prawns. 
It also researches resistance to disease. Located 
in Cai Be District in Tien Giang Province, the 
centre is part of Viet Nam’s Research Institute for 
Aquaculture No 2 in Ho Chi Minh City under the 
Ministry of Agriculture and Rural Development. 

Recent research areas have included optimum 
contribution in selective catfish breeding and 
genetic improvement of prawns and tilapia. In 
collaboration with Ho Chi Minh City International 
University, RIA 2 scientists have also been 
studying a recent dramatic increase in antibiotic 
resistance in the Mekong Delta to two species 
of bacteria that cause a blood poisoning disease 
in freshwater fish known as Motile Aeromonas 
Septicaemia. The abstracts below are from 
presentations delivered to Viet Nam’s Eighth 
National Conference for Young Scientists on 
Fisheries and Aquaculture at Ho Chi Minh City 
International University on June 27.
  
Optimum contribution in catfish breeding
Optimum contribution (OC) selection maximises 
genetic gain while constraining the rate of 
inbreeding in populations by optimising the 
contributions of parents to the next generation. 
In the selective breeding programme for tra 
catfish (Pangasianodon hypophthalmus) at the 
Research Institute for Aquaculture No 2, optimum 
contribution was implemented using evolutionary 
algorithm software – a tool for optimising selection 
and mating choices by computing optimal genetic 
contributions of sires and dams. The current study 
has three objectives. First, to select candidate 
parents from three populations (G2–2002, G2–
2003 and G3–2001) to produce a new population 

named G3. Second, to select the best 600 
individuals from G3. Third, to merge G3-2002 (600 
individuals) with G3 (600 individuals) to produce 
G4. A nested mating design (one sire mated to two 
dams) and a rate of inbreeding of <0.25 percent 
per generation were applied. Two mating lists 
with contributions of 24.3 percent for G2–2002, 34.7 
percent for G2–2003 and 41.0 percent for G3–2001 
resulted in a rate of inbreeding of 1.1 percent  and 
response to selection of 60.0 percent.

In G3, 600 individuals were selected, resulting in a 
rate of inbreeding of 0.7 percent and response to 
selection of 14.0 percent. When merging G3 and 
G3-2002 with a contribution of G3 of 87.9 percent 
and 250 matings, the rate of inbreeding was 1.4 
percent and response to selection was 50 percent.

Nguyễn Huỳnh Duy, Nguyễn Thanh Vũ, Trịnh Quốc Trọng, 
Trần Hữu, Phúc, Nguyễn Thế Vương and Nguyễn Văn Sáng

Parameters for growth and colour in red tilapia
The selective breeding programme for red tilapia 
(Oreochromis spp.) at the National Breeding Centre 
for Southern Freshwater Aquaculture aims for 
growth and external colour. After 3 generations (G2–
G4) of selection, the heritability estimate for growth 
ranged from 0.22 – 0.29, increasing over time 
from 0.19 ± 0.09 (G2), 0.22 ± 0.09 (G3) and 0.29 
± 0.10 (G4). The heritability estimate for external 
colour was similar over 3 selected generations for 
both logit and probit models (0.27 – 0.33) and all 
were significantly different from zero. Response 
to selection over 3 generations ranged from 17.6 
– 49.8 g (actual value) or 5.4 – 14.2 (percentage), 
and was in line with mean harvest body weight. 
Genetic correlation of harvest body weight between 
freshwater and brackish environments was 0.85 
± 0.70, indicating no biological significance of 
genotype by environment interaction.

Võ Thị Hồng Thắm, Phạm Đăng Khoa, Lê Trung Đỉnh, 
Nguyễn Thanh Tiền and Trịnh Quốc Trọng

Parameters for growth and survival in giant prawn
The selective breeding programme for giant 
freshwater prawn (Macrobrachium rosenbergii) at the 
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National Breeding Centre for Southern Freshwater 
Aquaculture aims for growth and survival. After three 
generations of selection (G6–G8), the heritability 
estimate for growth was 0.16 ± 0.03. The response 
to selection estimate for growth ranged from 3.1 
percent to 4.1 percent per generation. Accumulated 
realised response to selection was 25.4 percent, 
equivalent to 3.6 percent per generation. 
Accumulated response to selection for survival was 
33.6 percent, or 11.2 percent per generation.

Nguyễn Trung Ký, Nguyễn Thị Kiều Nga, Huỳnh Thị Bích 
Liên, Nguyễn Thanh Vũ and Trịnh Quốc Trọng

Bacteriophages against Aeromonas hydrophila
Aeromonas hydrophila is considered to be one 
of main causative agents of Motile Aeromonas 
Septicaemia in striped catfish (Pangasianodon 
hypophthalmus). In Viet Nam, antibiotic resistance 
of Aeromonas hydrophila strains has increased 
dramatically in recent years. Phage therapy is 
known as a new approach to control infection of 
this pathogen. In terms of theory, lytic cycle, short 
latent period and long bacterial resistance  are  
some  significant  features  of  bacteriophages  that 
potentially have a high therapeutic effect. This study 
aims to investigate the partial characterisation of 
a bacteriophage isolated from water against A. 
hydrophila B56 via techniques such as spotting and 
top agar. The nucleic acid, multiplicity of infection, 
the one-step growth curve and the host range of 
bacteriophage Φ2 against A. hydrophila B56 have 
been featured. This isolated phage is a double-
stranded DNA virus that was sensitive to most A. 
hydrophila characterised by the typical genotype of 
high virulence on striped catfish. During in vitro host 
cell lysis tests, the phage also demonstrated the 
ability to effectively inhibit the growth of A. hydrophila 
for up to 13 hours after infecting bacterial cells.

Trần Trọng Tuấn, Nguyễn Hồng Lộc, Võ Hồng Phượng and Nguyễn 
Thị Hiền

Bacteriophages against Aeromonas dhakensis
The motile Aeromonas is the causative agent 
of haemorrhage disease in catfish and other 
freshwater fish which results in significant economic 
losses in the aquaculture industry in Viet Nam. 
Recently, Aeromonas hydrophila and Aeromonas 
dhakensis have been considered the major 
causative agents of haemorrhage disease in catfish 
with high loss ratios. This study aims to isolate 
bacteriophages against A. dhakensis then research 
some of their characteristics to treat haemorrhage 

disease in catfish. First, using the double-agar-layer 
method, two phages (Φ12 and Φ13) were isolated 
and purified from catfish farming ponds in Vinh 
Long Province and Dong Thap Province in which 
A. dhakensis CL09 and A. dhakensis N5 were the 
host bacteria. The ultra-structural morphology of 
bacteriophages Φ 12 and Φ13 revealed typical 
characteristics of the Myoviridae family with long 
and contracted tails. The host range test on 102 
bacterial samples, including 96 Aeromonas sp. 
samples and 6 samples belonging to other bacterial 
species, showed there were 43 and 34 sensitive 
Aeromonas sp. samples to Φ 12 and Φ 13. Both 
phages were able to inhibit the growth of bacteria 
12 hours post-infection in host cell lysis tests. It is 
necessary to set up an experiment on A. dhakensis 
resistance of these two phages in catfish to fully 
assess their applicability in treating haemorrhage 
disease.

Đồng Thị Ngân, Võ Hồng Phượng, Trần Minh Trung and Nguyễn Thị 
Hiền

Phage-typing for A. hydrophila & A. dhakensis
Aeromonas hydrophila and Aeromonas dhakensis 
are the two major agents of haemorrhage disease 
in striped catfish (Pangasianodon hypophthalmus), 
but are difficult to distinguish clearly by biotyping 
assay or 16s rRNA sequencing. This study was 
designed to test the classification of these two 
bacterial species according to resistence of A. 
hydrophila and A. dhakensis. The first source 
of material was a bacteriophage of 33 isolates, 
purified from river water and catfish pond water 
in the Mekong Delta. The second source of 
the material was a bacterium comprising 102 
specimens  of  which  10  reference  samples  
were  from  American Type  Culture  Collection 
for 5 different bacterial species, 7 samples of A. 
hydrophila, 17 samples of A. dhakensis, 1 sample 
of A. veronii, 2 samples of A. caviae, 1 sample of V. 
parahemolyticus and 64 samples of Aeromonas sp. 
The  results  showed  that  80  bacterial  samples  
were  classified  by  phages  and  22  were  not 
susceptible to any phage. Among samples identified 
by phage (typing bacteria), 14 were A. hydrophila, 
50 were A. dhakensis and 16 were sensitive with 
both A. hydrophila and A. dhakensis. Specimens 
not susceptible to any phages (untypable bacteria) 
included 8 samples of Aeromonas sp. and 14 
samples belonging to other species.

Phạm Trần Hoàng Đức, Đồng Thị Ngân, Trần Trọng Tuấn, Trần Minh 
Trung, Võ Hồng Phượng and Nguyễn Thị Hiền
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Capture fisheries

Dai catch increases in latest season

Increase in 2016-17 partly 
attributed to higher flood level  

The stationary trawl or bagnet fishery (locally 
known as the dai fishery) operates along a 
50-kilometre stretch of the Tonle Sap River from 
October through March. The river connects the 
Mekong with the Tonle Sap Lake, the largest 
lake in Southeast Asia and home to the most 
productive inland fishery in the world. 

The 62 dai units comprise 20 units in Phnom Penh 
(Rows 2 to 6) and 42 units in Kandal Province 
(Rows 7 to 15) which target fishes that migrate 
from the lake to the Mekong River (see opposite). 

In the dai fishery catch in the 2016-17 season, 117 
fish species were recorded. The catch composition 
was dominated by six carps, two catfishes, a loach 
and a sprat. 

by touch bunthAng, chheng Phen, so nAm, nuon vAnnA And eng cheAsAn *

The small mud carp Gymnostomus lobatus and 
another carp Paralaubuca barroni contributed 
more than 63 percent of the total catch, with 
another small mud carp Gymnostomus siamensis. 
making up almost 11 percent of the total catch 
(see opposite). 

Seven other species contributed between 1 
percent and 8 percent of the catch. 

 
‘The estimated first-sale 

value of the catch was around 
KHR 32,085 million ($8 million)’

The dai fishery targets return-to-refuge migratory 
fishes from the Tonle Sap Lake and the floodplains 
surrounding the lake and the Tonle Sap River. 

In the 2016-2017 season, the catch was estimated 
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Capture fisheries

Dai units in the 2016-2017 season 
Location Row Relative Transversal Positions No

Kandal 
Province

15 A B C D E F 5

14 A B C 3

13 A B C 3

12 A B C D E F G 7

11' A' B' C' D' 4

11 AA A B C D 5

10 A B C D E 5

9 B C D 3

8 D E F G H 5

7 F G 2

Sub-total 10 42

Phnom 
Penh

6 C D E F G 4

5 B C D E 4

4 A B C D 4

3 A B C D 4

2 A B C D 4

Sub-total 5 20
Total 16 62

  New dai set-up              Dai removal

37%

26%

11%

8%

2%
2% 2%

2%

1%
1%

8%

Gymnostomus lobatus

Paralaubuca barroni

Gymnostomus siamensis

Labiobarbus lineata

Yasuhikotakia modesta

Kryptopterus micronema

Clupeichthys aesarnensis

Labeo chrysophekadion

Pangasius pleurotaenia

Labiobarbus siamensis

Other 107 species

Composition of dai catch in the 2016-2017 season

at around 13,950 tonnes, up from 13,426 tonnes 
a year earlier, and the maximum water level 
at Kampong Luong on the Tonle Sap River 
was 8.26 metres, up from 7.30 metres in the 
previous season (see chart on previous page).

The estimated first-sale value of the catch was 
around KHR 32,085 million ($8 million), with 
an average price of KHR 2,300 ($0.58) per 
kilogram.

The Cambodian Fisheries Administration has 
been monitoring the dai fishery with support 
from the Mekong River Commission since the 
1995-96 season.

* Dr Touch Bunthang is acting director of Cambodia's Inland 
Fisheries Research and Development Institute (IFReDI), Mr 
Chheng Phen is deputy director general of the Cambodian 
Fisheries Administration, Dr So Nam is chief environmental 
management officer of MRC, Mr Nuon Vannna is fisheries and 
aquaculture ecology officer at MRC and HE Eng Cheasan is 
director general of the Fisheries Administration.

source: inLAnd Fishieries reseArch And deveLoPment institute/cAmbodiAn Fisheries AdministrAtion

source: inLAnd Fishieries reseArch And deveLoPment institute/cAmbodiAn 
Fisheries AdministrAtion
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Prices

FAO Fish Price Index
Norwegian Seafood Council (2002-2004 = 100)

Production, trade, utilisation and consumption
FAO Food Outlook, November 2017

2015 2016
Estimate

2017
Forecast

Change
2017/2016

 Million tonnes %
Production 169.2 170.1 174.0 2.3
Capture fisheries 92.6 90.1 90.4 0.3
Aquaculture 76.6 80.0 83.6 4.5
Trade value (exports USD billion) 133.2 142.4 153.5 7.8
Trade volume (live weight) 59.6 60.3 60.7 0.6
Total utilisation 169.2 170.1 174.0 2.3
Food 148.8 150.6 153.3 1.8
Feed 15.1 14.3 15.6 8.7
Other uses 5.2 5.1 5.1 -0.8
Consumption per person
Food fish (kg/yr) 20.2 20.2 20.3 0.7
From capture fisheries (kg/year) 9.8 9.5 9.2 -2.4
From aquaculture (kg/year) 10.4 10.7 11.1 3.3
FAO Fish Price Index (2002-2004 = 100) 2015 2016 2017

Jan-Aug
Change

Jan-Aug 2017/Jan-Aug 2016

142 146 152 5.9
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FAO total fish price index
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Prices

Thailand
Talaad Thai Wholesale Market, Pathum Thani Province

THB per kg
 March, 2017  November, 2017

Slender rasbora (Rasbora daniconius) 43   -  45 30 - 55
Chinese edible frog (Haplobatrachus rugulosus) (large) 90 - 95 80 - 85
Chinese edible frog (Haplobatrachus rugulosus) (small) 80 - 85 70 - 75
Asian redtail catfish (Hemibagrus wyckioides) 200 - 230 180 - 230
Yellow mystus (Hemibagrus filamentus) 90 - 120 100 - 130
Tire track eel (Mastacembelus favus) 150 - 250 100 - 200
Clown featherback (Chitala ornata) 80 - 90 80 - 100
Iridescent mystus  (Mystus multiradiatus) (large) 100 90 - 95
Iridescent mystus (Mystus multiradiatus) (small) 65 - 85 70 - 75
Wallago (Wallago attu) (large) 160 - 210 170 - 180
Wallago (Wallago attu) (small) 115 - 130 120
Bronze featherback (Notopterus notopterus) 90 - 100 85 - 100
Wild striped snakehead (Channa striata) (large) 120 120 - 130
Wild striped snakehead (Channa striata) (small) 60 - 80 75 - 90
Farmed giant snakehead (Channa micropeltes) (large) 100 80 - 85
Farmed giant snakehead (Channa micropeltes) (small) 40 - 85 45 - 70
Bighead walking catfish (Clarias macrocephalus) (large) 110 105 - 110
Bighead walking catfish (Clarias macrocephalus) (small) 100 100
Farmed North African walking catfish hybrid (large) 38 - 43 35 - 38
Farmed North African walking catfish hybrid ((small) 40 - 42 35 - 40
Siamese red catfish (Phalacronotus bleekeri) (large) 400 - 420 380 - 390
Siamese red catfish (Phalacronotus bleekeri) (small) 200 - 220 180 - 200
Silver barb (Barbonymus gonionotus) (large) 50 - 55 50 - 55
Silver barb (Barbonymus gonionotus) (small) 38 35 - 38
Red tilapia hybrid (large) 75 78 - 83
Red tilapia hybrid (small) 55 - 65 55 - 65
Nile tilapia (Oreochromus niloticus) (large) 50 - 55 50 - 55
Nile tilapia (Oreochromus niloticus) (small) 28 - 40 25 - 38
Whisker sheatfish (Kryptopterus spp.) (large) 160 - 170 130 - 140
Whisker sheatfish (Kryptopterus spp. (small) 95 - 100 80 - 100
Common carp (Cyprinus carpio) (large) 38 - 40 38 - 45
Mekong giant catfish (Pangasianodon gigas) 50 - 60 50 - 60
Boeseman croaker (Boesemania microlepis) 300 - 340 60 - 300
Horse-face loach (Acantopsis choirorhynchos) 150 - 170 140 - 150
Giant gourami (Osphronemus goramy) 80 - 90 80 - 90
Siamese mud carp (Henicorhynchus siamensis) 60 - 65 50 - 60
Snakeskin gourami (Trichopodus pectoralis) 100 - 215 100 - 185
Striped catfish (Pangasianodon hypophthalmus) 25 - 28 23 - 28
Climbing perch (Anabas testudineus) from rice paddy (large) 95 - 110 90 - 100
Climbing perch (Anabas testudineus) from rice paddy (small) 65 70 - 80
Farmed climbing perch (Anabas testudineus) (large) 95 - 100 90 - 100
Farmed climbing perch (Anabas testudineus) (small) 60 - 80 75 - 85
Spot-fin spiny eel (Macrognathus siamensis) (large) 165 - 170 145 - 170
Spot-fin spiny eel (Macrognathus siamensis) (small) 150 - 155 85 - 135
Rice field eel (Monopterus javanensis) (large) 200 - 240 240 - 250
Rice field eel (Monopterus javanensis) (small) 310 - 320 310 - 320
Pond snail (Filopaludina martsensi) 35 - 40 30 - 35

Viet Nam
Vietnam Assocation of Seafood Exporters and Producers, Dong Thap Province and Danang

VND per kg unless otherwise stated
March, 2017 April, 2017

White pangasius (Pangasianodon hypophthalmus) (Type 1) 24,000 - 26,000 26,500 - 28,000
White pangasius (Pangasianodon hypophthalmus) (Type 2) 21,500 - 24,000 24,500 - 26,500
Pangasius fry (Pangasianodon hypophthalmus) (1 pc) 2 - 3 1.2 - 1.7
Pangasius fingerlings (Pangasianodon hypophthalmus) (3,000 pcs) 30 - 50 40 - 50
Pangasius seed (Pangasianodon hypophthalmus) (28 - 32 pcs/kg) 900 - 1,000 1,000 - 1,300
Giant freshwater prawn (Macrobrachium rosenbergii)  (>100 grams) 260,000 - 280,000 220,000 - 240,000
Giant freshwater prawn (Macrobrachium rosenbergii) (75 - 99 grams) 220,000 - 240,000 200,000 - 210,000
Giant freshwater prawn (Macrobrachium rosenbergii) (50 - 74 grams) 180,000 - 200,000 160,000 - 180,000
Giant freshwater prawn (Macrobrachium rosenbergii) (gravid, <50 pcs/kg) 90,000 - 100,000 90,000 - 100,000
Black tiger shrimp (Penaeus monodon) (8 pcs/kg) - -
Black tiger shrimp (Penaeus monodon) (15 pcs/kg) 300,000 365,000
Black tiger shrimp (Penaeus monodon) (25 - 30 pcs/kg) 180,000 220,000
Black tiger shrimp (Penaeus monodon) (40 pcs/kg) 140,000 150,000
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Photo: APec secretAriAt

Vietnamese President Tran Dai Quang (front row centre) and leaders of the Asia-Pacific Economic Cooperation (APEC) forum 
during a break at their annual meeting, which was held this year in the central Vietnamese city of Da Nang. For the first time, the 
leaders of Cambodia, Lao PDR and Myanmar — the only ASEAN countries not members of APEC — were invited to the summit, joining 
an informal dialogue on developing a “comprehensively connected and integrated Asia-Pacific.” On November 11, the APEC leaders held 
a separate closed-door meeting and adopted a declaration which singled out agriculture, aquaculture and fisheries as one of five priority 
areas for future action to inject "new dynamism” into the region (see page 8).


