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Tilapia culture in the Lower Mekong Basin 

Tilapia is now the second most popular 
fi sh in aquaculture worldwide, after com-
mon carp, and has become the mainstay 
of inland freshwater aquaculture in Thai-
land despite the presence of many native 
species. In this article we briefl y discuss 

the introduction and development of 
tilapia in the Lower Mekong Basin (LMB), 
particularly in Thailand, and some of the 

pros and cons of culturing this fi sh.

Tilapia fi shes are a tribe of perch-like species in 
the Cichlidae family, one of the largest and most 
diverse freshwater fi sh families. Tilapia originate 
from Africa, and under current classifi cation there 
are over 100 species in 11 genera; among these, 
several species of Oreochromis, Sarotherodon 
and Tilapia are very important in aquaculture 
worldwide. Three Oreochromis species have been 
introduced into the Lower Mekong Basin (LMB), 
and all were fi rst introduced into Thailand: Mo-
zambique tilapia (O. mossambicus) in 1949 from 
Malaysia (and then to Viet Nam from the Philip-
pines in the early 1950s), blue tilapia (O. aureus) 
in 1970 from Israel, and Nile tilapia (O. niloticus) 
in 1965 from Japan. Nile tilapia originates from a 
few fi sh given by Japanese Crown Prince Akihito, 
the current emperor of Japan, to King Bhumipol in 
March 1965. The king named this species pla nin 
(‘nin fi sh’), using the Thai word for the Nile River 
which also refers to a black gemstone that is part 
of the spinel group of minerals. The body colour 
of the fi sh resembles the dark gemstone found in 
the Mekong region. The fi sh were also considered 
to be precious because of their usefulness as a 
culture species. Pla nin were cultured in the ponds 
in the Jittralada Royal Palace in Bangkok, where 
they grew very fast and began breeding after fi ve 
months. The king provided 10,000 fry to the De-
partment of Fisheries (DoF) in March 1966, and 
since then the species has been widely bred and 
stocked throughout Thailand and trans-located to 
Lao PDR, Cambodia and possibly Viet Nam. Nile 
tilapia were also introduced to Viet Nam in 1973 
and 1994 from Taiwan and the Philippines.

In 1968, tilapia fry that were yellow, white or orange 
were found in ponds at Ubon Ratchathani fi sher-
ies station in northeast Thailand. These fi sh were 
found to be a product of cross-breeding between 
Nile and Mozambique tilapia, as later confi rmed 
by genetic testing at the University of Stirling. After 
further breeding and selection, this hybrid became 
a popular cultured fi sh, known as red tilapia or pla 
nin daeng. Coloured forms can also be caused by 
mutations of Nile tilapia and these may resemble 
red tilapia. The true identity of any particular red 
or pale-coloured tilapia may not be readily appar-
ent because of such natural mutations and back-
crossing of red tilapia with the parent species.
 
In Thailand, Nile and red tilapia have became 
the most popular cultured fi shes, due to their fast 
growth rate, good taste, ability to eat a wide range 
of foods and organic wastes, resistance to diseas-
es and environmental changes, tolerance of both 
fresh and brackish water, and ease of culture in 
various aquaculture systems. The current produc-
tion of tilapia in Thailand is about 210,000 tonnes 
per year or about 40 percent of the total inland pro-
duction of about 500,000 tonnes. About 100,000 
tonnes per year of Thai tilapia production is from 

BY KENT G. HORTLE, THEERAWAT SAMPHAWAMANA AND SUCHART INGTHAMJITR *

Rings from a jeweller in Cambodia, featuring spinel gemstones, 
known locally as pich neul. In Thailand, the gemstone is known as 
nin, the same name for the Nile River and also Nile tilapia.

PHOTO: KENT G. HORTLE
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the LMB, and tilapia is also a popular cultured fi sh 
in Lao PDR, Cambodia and Viet Nam. In the Viet 
Nam Delta, Pangasiid catfi shes dominate produc-
tion by weight, while Penaeid shrimps dominate 
by value (MRC, 2010). In recent years, however, 
Viet Nam has begun supplying hatcheries with two 
strains of tilapia bred by the Research Institute for 
Aquaculture No 2. The fi rst, an improved strain of 
Nile tilapia developed with the WorldFish Center 
and a Dutch university, aims to address problems 
related to inbreeding. The second, part of a col-
laborative venture with a Norwegian company in-
volving red tilapia, aims to do likewise while help-
ing farmers to diversify their production in brackish 
waters of the delta (see Catch and Culture, Vol 15, 
No 3).

Strain Improvement techniques
In Thailand, different techniques have been em-
ployed to improve the characteristics of Nile tila-
pia and red tilapia by geneticists of the DoF and 
in collaboration with the WorldFish Center’s pred-
ecessor, the International Center for Living Aquatic 
Resources Management (ICLARM), under its Ge-
netically Improved Farmed Tilapia (GIFT) project. 
As a result, four improved strains of Nile tilapia 
have been produced:

1. Jittralada 1 (1993) was developed by the DoF 
by using family selective techniques (see photo 
top right). This improved strain has a 22% increase 
in growth rate.

2. Jittralada 2 (1997) was developed by the DoF 
by inducing the chromosome YY in male fi sh to 
produce so-called ‘super males’ (see photo mid-
dle right). When super males breed with normal 
females, most of the offspring are males with XY 
chromosomes (called Jittralada 2), and they have 
a 45 % increase in growth rate.

3. Jittralada 3 or GIFT (1998) was developed us-
ing family-selective techniques and cross-breeding 
with seven other strains from Africa and Asia (see 
photo bottom right). It has a 60% improvement in 
growth rate and superior qualities as food, with 
white fl esh and a high edible proportion of about 
40% of total weight, because of small heads and 
bones. 

4. Jittralada 4 (2010) is the most recent successful 
strain developed by the DoF, by using family selec-
tive techniques on 9th generation GIFT fi sh from 

Jittralada 1 strain

PHOTO: DEPARTMENT OF FISHERIES, THAILAND

Jittralada 2 strain

PHOTO: DEPARTMENT OF FISHERIES, THAILAND

Jittralada 3 strain

PHOTO: DEPARTMENT OF FISHERIES, THAILAND
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WorldFish. These fi sh have small heads and a high 
edible proportion of about 36% of total weight. 

While GIFT-derived breeds of tilapia have be-
come the most common in culture, red tilapia is 
still popular. Its popularity is related to its colour, 
white meat, taste and texture of fl esh which suit 
the fi sh for particular recipes. Two commercially 
grown strains of red tilapia are:
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1. Tabtim (2000) was originally produced by Cha-
roen Pokphand Foods Public Company Ltd 
(Thailand’s largest agribusiness fi rm) by cross-
breeding of three species of tilapia: O. niloticus, 
O. mossambicus and O. aureus. These fi sh 
have a colouration (white, pink or orange), and 
have small heads, and grow very fast (see pho-
to at right).

2. Pathum Thani 1 (2010) is a new red tilapia 
strain, produced by the DoF which has a high 
growth-rate, white fl esh and an orange-pink 
body colour. 

Sex reversal techniques
Tilapia can spawn every 2-3 months when cultured 
in suitable conditions. If both sexes are stocked in 
ponds, their prolifi c reproduction tends to lead to 
overcrowding and stunting, which results in many 
small fi sh with large heads. Normally, females 
grow slower than males, since more of their food 
intake is used for development of reproductive tis-
sues. Nile and Mozambique tilapia are maternal 
mouth-brooders; after spawning, the mother holds 
the fertilised eggs in her mouth for about 4-5 days 
and does not eat, which further reduces her growth 
rate. To maximise production, culture of all male 
fi sh is an advantage, so sex reversal has become 
normal practice in tilapia farms. 

The most common technique to produce all-male 
fry is to feed the fry with very low doses of a syn-
thetic hormone, methyl testosterone (MT). The 
hormone stimulates the development of male or-
gans to produce ‘phenotypic males’. The hormone 
is an anabolic steroid, so it also promotes faster 
growth and protein anabolism. MT is usually incor-
porated in food that is fed to fry over the fi rst three 
weeks after hatching when they grow up to about 
1-2 cm in length. A very low concentration of MT is 
used; under current practice in Thailand, if fi sh are 
fed only artifi cial food (as when nursed indoors) 
their feed is supplemented with about 1 part MT in 
34,000 parts feed by weight. If the fi sh are nursed 
outdoors in ponds where they also feed on plank-
ton, their feed is supplemented with about 1 part 
MT in 17,000 parts feed by weight. Tilapia produc-
tion worldwide is now dominated by sex-reversed 
tilapia, and intensive research is continuing in or-
der to optimise techniques.

The possible negative effects of MT use have been 
reviewed by Macintosh (2010). MT is a synthetic 

male hormone which closely mimics the naturally-
produced hormone testosterone; consequently it 
is used widely in human medicine as a hormone 
supplement and in agriculture to promote weight 
gain in livestock. It should be noted that testoster-
one is produced naturally in men and women and 
consumed in other foods, especially meat and 
dairy products, in much higher concentrations 
than those of the synthetic hormone used in tilapia 
sex-reversal. MT is rapidly metabolised, with con-
centrations in tilapia declining by 99% within 100 
hours of withdrawing MT-enhanced feed. Adult tila-
pia marketed after fi ve months or more have no MT 
detectable in their tissues. There are no reported 
effects of MT on farm workers, and because of the 
very small quantities of MT in wastewater released 
from farms this is seen as a minor issue compared 
with discharges of estrogens and androgens from 
other animal farming. Although the risks are appar-
ently low, farms should apply best management 
practices including use of safe handling protocols 
and treatment of wastewater.

Nursing
Typically, three week-old sex-reversed tilapia fry 
(1-2 cm length) produced by hatcheries can be 
released in earthen ponds. However, for cage cul-
ture, larger fi sh that cannot escape are needed. 
Many nursery farms have become established to 
rear the fry in ponds. The fry are fed 3-6 times per 
day with high-protein feed; after 30-45 days, they 
weigh about 30-35 grams and in Thailand are sold 
to farmers for about THB3-4 (9-12 cents) per fi sh.

Aquaculture (1)

Tabtim red tilapia, developed by Charoen Pokphand 
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Table 1   Typical variation in protein content, 
feeding rate and frequency with age of tilapia 
Size (g) Protein 

required
Feeding 

rate
(% BW)

Frequency
(time/day)

Age
(months)

<1 34-36 30-10 5-6
1-5 10-6

5-20 6-4 1
20-100 28-30 4-3 2-4 3

100-200 20-25 3  4
200-700 2.5 6

700-1000 2 8
1000-1500 1.5 12

Source: Popma and Lovshin (1995) cited by DoF (2010)

Feeding
In the wild, Nile tilapia is omnivorous, but typically 
feeds on algae and phytoplankton, and are one 
of the few fi shes that may be entirely herbivorous 
throughout their lives (most herbivorous fi shes 
require zooplankton when they are young). Un-
der artifi cial conditions, to obtain the best growth 
rates and highest feed conversion ratios (FCRs), 
the protein content of feed is varied with age, and 
feeding rate and feeding frequency are reduced as 
the fi sh grow up. Typically, very small fry (less than 
one gram in weight) are fed fi ve or six times per 
day with feed that has protein content of about 35 
percent. After about three months, when fi sh are 
typically 100-200 grams in weight, the protein con-
tent of their feed has been reduced to about 20-25 
percent and fi sh are fed two to four times per day.
 
Pond culture
In the LMB, tilapia species are extensively cultured 
in earthen ponds which are typically square or rec-
tangular and 1.2-3.0 m deep. Ponds vary greatly in 
area; small farm ponds may be 0.1-0.2 ha whereas 
on commercial farms a single pond may extend 
over 20 ha. The cost of pond preparation may be 
a major factor in the overall economics of tilapia 
culture. Before adding fi sh, ponds are usually pre-
pared by cleaning, drying, and applying lime at 
about 400-1300 kg/ha to sterilise the substrate and 
control diseases. Water added to ponds must be 
fi ltered to exclude predators, and growth of natural 
plankton may be enhanced by fertilisation. Tilapia 
fry are usually stocked at 20-32,000 fi sh/ha. Tilapia 
cultured in ponds typically take about 6-8 months 
to reach marketable size. The harvesting of pond 

culture tilapia is laborious compared to cage cul-
ture. 

Cage culture 
Cage culture is increasingly popular in rivers and 
reservoirs, as there is no expenditure needed for 
land, pond construction and water supply systems. 
On the other hand, cage farming requires clean 
water with no risk of pollution, adequate fl ow to re-
move wastes and to be in a secure location where 
other users or their wastes will not interfere with 
operations. In the LMB, cuboid cages are the most 
popular, typically 4 m x 4 m x 2.5 m deep. The 
cages use steel frames to support polyethylene 
nets that have meshes 1.5-3 cm square, which are 
large enough to allow water to fl ow freely through 
the cages. Cages may also be covered with nets 
to exclude predatory birds. Cages are typically 
stocked at 50-200 fi sh/cubic metre, depending 
on the experience of farmers. Higher densities 
are more profi table, but only if the fi sh do not be-
come stressed or diseased. Cage-farmed fi sh may 
be marketable after 4-5 months at about 400-800 
grams. 
 
Current situation of tilapia farming in Thailand
Tilapia culture has been developing for decades 
in Thailand. Mono-sex Nile tilapia and red tilapia 
fry are produced by 61 provincial Inland Fisher-
ies Research and Development Centres together 
with more than 100 private hatcheries throughout 
the country. The estimated demand is more than 
800 million fry per year (DoF, 2009). In 2009 there 
were more than 200,000 tilapia farmers, with farms 
covering an area of about 65,652 ha. The tilapia 
farming industry is supported by 57 feed mill com-
panies (Animal Feed Manufacturers Association, 
2011). Of the 210,000 tonnes produced, more than 
90% is consumed domestically (DoF, 2009). The 
rest is exported to markets in the European Un-
ion, the Middle East and the United States (DoF, 
2009). Most tilapia is exported as frozen fi llets and 
chilled whole fi sh. There are now at least 37 fac-
tories (mostly near Bangkok) that process tilapia 
for export (Thai Frozen Food Association, 2009) 
Processing is monitored by the DoF to ensure that 
the feed milling companies comply with the Animal 
Feed Quality Control of Act of 1982 (amended in 
1999) and international standards. An innovative 
use of a by-product of fi sh processing has been 
the development of an industry using fi ne tilapia 
skin leather for making shoes, bags, belts, key 

Aquaculture (1)
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rings and furniture (see Catch and Culture, Vol 17, 
No 1).

Challenges and trends
The dominance of tilapia in Thailand is the result of 
the natural advantages of this species and decades 
of research and development on genetic improve-
ment, fry production techniques, farm management 
and feed development. Abundant land and water 
resources and availability of fry and feed have al-
lowed a steady increase in aquaculture output to 
meet the continually increasing demand for tilapia 

in both local and export markets. It is anticipated 
that tilapia farmers will continue to produce more 
fi sh, and tilapia farming is likely to also increase in 
Lao PDR and Cambodia. Although there are many 
tilapia farms ranging from small to large-scale 
commercial operation, only a small number of Thai 
farms have Good Aquaculture Practice (GAP) cer-
tifi cation. Furthermore, tilapia farmers have been 
faced with various technical problems, including 
high production costs, especially feed cost, lack of 
capital, diseases, particularly streptococcus, and 
natural disasters, such as fl ood and drought. 

Aware of these issues, the DoF established the 
“Improvement of Tilapia Farming Project” in 2011. 
This project focuses on tilapia farming areas in 50 
provinces. The main objectives of the project are:

1. for tilapia farmers to understand and develop 
farm standards following GAP;

2. to establish tilapia farmer groups, aiming to 
strengthen their bargaining power to increase 
prices of their products;

3. to learn and disseminate culture techniques 
from professional tilapia farmers; and

4. to arrange tilapia exhibition fairs in all regions to 
promote products from GAP farms.

The project is expected to result in tilapia produc-
tion which is more profi table and reliable, with 
high-quality and popular products that are safe for 
consumers and acceptable in all markets. It is ex-
pected that more benefi ts will fl ow to tilapia farm-
ers with sustained domestic sales and increasing 
export volumes.

Why not culture native species?
The use of exotic species is not generally desirable 
in aquatic systems, as they may be imported with 
parasites and diseases, and they may become es-
tablished in natural water-bodies to the detriment of 
native species. It seems strange that domesticated 
forms of exotic species have become dominant in 
aquaculture in a river basin which supports over 
500 freshwater species. Why are native species 
not being grown instead? One reason relates to 
timing – the need for increasing domesticated fi sh 
production has preceded the development of tech-
niques for culturing suitable local species, which 
may take many years. Tilapia have been cultured 

Pan Fishery Cooperative, Chiang Rai

This cooperative was established in 2000 
with 116 members. The objective was to as-
sist the members, by developing markets, 
organising loans to buy the fry and fi sh feed, 
advice and service in fi sh culture. Current-
ly, the cooperative has been extended to a 
network of up to 16 farmer groups with 688 
members, covering the largest cultured tila-
pia area in Thailand. About 3-4 tonnes of 
tilapia are produced each day and marketed 
in various provinces, mainly in the north of 
Thailand and in Bangkok. 

Ms Kanchana Kumphut, the chair of the co-
operative, explains that farmers in Pan dis-
trict like to culture tilapia because they can 
get a good price and make a good profi t. 
She also explains that the farm gate price 
now is more than THB55 baht ($1.80) per kg 
at a marketable size of 600-800 grams, af-
ter a rearing period of approximately seven 
months. After deducting production costs, 
including meals, seed, and labour costs, the 
profi t is approximately THB100,000 ($3,000) 
per pond per crop. The industry is successful 
because clean water is available from dams 
near the farming area throughout the year, 
the local soil is free from chemical contami-
nation and because fi sh are fed on artifi cial 
feed their fl esh is of consistent quality with 
none of the tainting that is common in wild 
fi sh that eat algae. Now many villagers farm 
tilapia as their main occupation, while rice 
and the pig farming are becoming second-
ary occupations in this area.

Aquaculture (1)
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for thousands of years, fi rst by the ancient Egyp-
tians, so they were available immediately when the 
need arose (see photo at right).

The Fisheries Programme of the Mekong River 
Commission has supported the development of 
aquaculture of indigenous fi sh for many years, 
and is producing a synopsis of that research on 17 
species. The culture of some Mekong fi shes such 
as Pangasiid catfi shes and silver barb is increas-
ing (see “Silver barb renaissance in Thailand” on 
page 8). However, Nile tilapia is particularly easy 
to culture in comparison with most Mekong sys-
tem fi sh. They are mouth brooders, so it is easy 
to collect their eggs which are relatively large (up 
to 3 mm diameter), and to transfer them to simple 
incubators. After hatching, tilapia fry are relatively 
large at up to 9 mm and can be fed immediately on 
commercial feeds. By contrast, most herbivorous 
or omnivorous Mekong system fi shes are fl ood 
spawners, producing very large numbers of small 
eggs, with the post-larvae after hatching being less 
than 5 mm long. To raise such fi sh requires not 
only careful control of reproduction and the sys-
tems to manage their eggs, but also a supply of 
live microscopic zooplankton for developing fry. 
Many other factors infl uence ease of domestica-
tion, including growth rate, maturation age, maxi-
mum size, and feeding biology. Tilapia are unusual 
as they have the lowest recorded stomach pH (<2) 
of any fi sh, which together with grinding pharyn-
geal teeth and aggressive digestive enzymes al-
lows them to digest a wide range of organic waste 
and plant foods, including blue-green algae, which 
may otherwise be a nuisance and uncontrollable 
feature of nutrient-enriched waters. While there is 
room for much more research, at present there are 
no native fi sh available that have all of the desira-
ble attributes of tilapia in culture. Moreover, stock-
ing native species alone into ponds or small eu-
trophic reservoirs does not allow a full utilisation of 
the available food sources, so the food production 
potential of such water-bodies cannot be realised 
with such an approach. In fertilised ponds with no 
feeding, Nile tilapia may yield 3 tonnes per hectare 
per crop, well above any recorded production for 
native species.

Nile tilapia are now established in the wild through-
out the Mekong basin, as a consequence of aqua-
culture escapes and stocking of some water-bod-
ies. They are not abundant in most locations, but 
are common in some fl oodplain water-bodies that 

have been cut off by artifi cial barriers and enriched 
with nutrients from agricultural runoff and waste-
waters. Research has failed to show signifi cant 
negative effects on native fi shes of Nile tilapia and 
some exotic carps stocked in fl oodplain water-bod-
ies (Arthur et al., 2010). However, there remains 
a need to systematically evaluate the distribution 
and effects of such exotic species in the Mekong 
Basin.

* Mr Hortle is a former chief technical advisor of the MRC Fish-
eries Programme, Mr Theerawat is a programme offi cer with 
the programme and Dr Suchart is a former programme offi cer 
now working on the Improvement of Tilapia Farming Project 
with the Thai Department of Fisheries.
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This dish in the form of a tilapia is made from glazed steatite and 
inscribed with the name of King Thutmose III of Egypt. It is dated 
between 1479 and 1425 BCE.

PHOTO: KENT G. HORTLE



Aquaculture

10 Catch and Culture Volume 17, No. 2          August 2011  

Silver barb renaissance in Thailand 
In recent decades, the indigenous silver 

barb has been pushed from its pedestal as 
Thailand’s most widely-farmed freshwater 

fi sh by exotic species from Africa with 
more desirable traits. Native to the 

Mekong and Chao Phraya basins as well 
as parts of Malaysia and Indonesia, the 

silver barb is now enjoying a renaissance 
among Thai farmers thanks to government 

efforts to promote genetically-improved 
strains of carp dating since 1997. But 
will bigger fi sh at harvest necessarily 

command higher prices?

In the Thai part of the Lower Mekong Basin (LMB), 
omnivorous fi shes introduced from Africa were es-
timated to account for two thirds of the volume and 
more than half the value of aquaculture production 
in 2007. The most popular cultured species were 
Nile tilapia (Oreochromis niloticus) and hybrid red 
tilapia (O. mossambicus x 0. niloticus) followed by 
African walking catfi sh (Clarias gariepinus) which 
has been hybridised with the native bighead walk-
ing catfi sh (C. macrocephalus). Over the past few 
decades, these exotic species and their hybrids 
have displaced the indigenous silver barb (Barb-
onymus gonionotus), a herbivorous species that 
was once the most widely-farmed freshwater fi sh 
in Thailand. 

Despite its diminished status among Thai farm-
ers, the silver barb remains an important cultured 
species. According to the State of the Basin Re-
port published by the MRC in 2010, Thai barbs 
(Barbonymus and Puntius spp.) accounted for 11 
percent of aquaculture production in the Thai part 
of the basin in 2007, amounting to 56,000 tonnes 

worth about $50 million. Moreover, the MRC report 
noted that Thai barbs and other indigenous fi shes 
such as snakeskin gourami (Trichogaster pectora-
lis) and snakeheads (Channa spp.) “are beginning 
to contribute signifi cantly to production.” In 2007, 
snakeskin gourami production was estimated at 
about 34,000 tonnes and snakehead production at 
about 8,000 tonnes. 

Genetic improvement
The renewed signifi cance of the silver barb is no 
accident. Between 1997 and 2001, Thailand was 
among six countries to take part in a genetic im-
provement project for Asian carp species in col-
laboration with then International Center for Living 
Aquatic Resources Management (ICLARM), now 
known as the WorldFish Center. Other countries 
in the project, funded by a $1.3 million grant from 
the Asian Development Bank (ADB), were Bang-
ladesh, China, India, Indonesia and Viet Nam. 
For Thailand, the project identifi ed silver barb and 
common carp (Cyprinus carpio) as priority species 
for genetic improvement. 

Under a second phase of the project between 
2004 and 2006, Thailand’s Aquatic Animal Genet-
ics Research and Development Institute selected 
silver barb for genetic improvement through fam-
ily selection. Selected breeds were tested at sta-
tions and farms with harvests at different locations 
in Thailand producing fi sh that weighed 29 per-
cent more than control strains. Other traits such 
as length, depth and width improved by between 8 
and 12 percent.

As part of the second phase, which aimed to im-
prove food security and eliminate poverty, a study 
recommended strategies to disseminate the ge-

Aquaculture (2)

Aquaculture output in Thai part of Lower Mekong Basin in 2007
Species Volume 

(tonnes)
% of total Value ($ mln) % of total

Nile tilapia and tilapia hybrids (Oreochromis spp.) 213,000 41 209 34
African walking catfi sh hybrids (Clarias spp.) 137,000 26 143 23
Barbs native to Mekong (Barbonymus and Puntius spp.) 56,000 11 50 8
Snakeskin gourami (Trichopodus pectoralis) 34,000 7 46 7
Giant freshwater prawn (Macrobrachium rosenbergii) 32,000 6 120 20

Source: MRC State of the Basin Report, 2010
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Silver barb swimming with other fi shes just before their release at Cambodia’s National Fish Day ceremony in Svay Rieng on July 1 

PHOTO: LEM CHAMNAP

netically-improved silver barb strains to hatcher-
ies, farmers, processors and marketing operators. 

Published by the Thai Fisheries Gazette in 2009, 
the study was undertaken by Pongpat Boonchu-
wong of the Thai Department of Fisheries and 
Ayut Nissapa of the Faculty of Natural Resources 
at Prince of Songkla University. The authors found 
that such dissemination strategies were “urgently 
required” for the genetically-improved silver barb 
and needed to take into account technology ap-
propriate to the natural environment and both com-
mercial and subsistence farmers. 

They also argued that access to technology and fair 
distribution of benefi ts, subsidy regimes, process-
ing equipment and market promotion were “crucial 
issues” that extension strategies had to take into 
account. At the same time, they noted that target 
populations for extension work and subsidies had 
not been identifi ed and that processed products 
needed further development. Processing is ex-
pected to improve the “physical limitations” of the 
fi sh which, notwithstanding its superior taste and 
quality of fl esh, is renowned for its numerous small 
bones.

Superior economic performance
A subsequent study on economic performance 
with Nartaya Srijunthuk of the Department of Fish-
eries found that the genetically-improved silver 
barb performed better than traditional strains at 
26 farms across Thailand including 7 in the Lower 
Mekong Basin. The study involved polyculture with 
tilapia and rohu (Labeo rohita), a carp species in-
troduced from India which is often used for stock-
ing dams and reservoirs. Desirable traits identifi ed 
were higher survival rates, better yields per unit 
area, lower average costs, bigger sizes at harvest 

Barbonymus gonionotus

Silver barb

 ីឆ្ព ិន (trey chhpin) 

ປາປາກ (pa pak)

ปลาตะเพียน (pla taphien)

Cá Mè vinh 
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and shorter growing periods. Although the average 
market prices for improved silver barbs was not as 
high as traditional strains, production costs were 
more than three percent lower (see table on op-
posite page). 

Smaller farms of less than 0.8 ha had lower returns 
on investment, as measured by variable, fi xed and 
other costs. But their returns rose more sharply as 
a result of stocking genetically-improved strains. 
Average returns were almost 21 percent compared 
with less than 15 percent for the small farms that 
stocked traditional strains. For bigger farms, re-
turns on investment were almost 36 percent com-
pared with 34 percent for the traditional strains.

Farmers involved in the study indicated that wa-
ter shortages during the dry season and slow fi sh 
growth were among the major constraints to farm-
ing fi sh. Other problems included poaching, high 
water salinity, increased input costs and predators 
along with fl oods, weak demand for fi sh, bacterial 
diseases, small sizes of harvested fi sh and high 
marketing costs. Yet 33 percent of the farmers said 

Species preferences of Thai silver barb farmers

The study on the economic performance of genetically-improved silver barb surveyed farmers in the 
provinces of Phetchaburi (central Thailand), Suphanburi (west), Chachoengsao (east) and Kalasin 
(northeast). In assessing their preferences for certain species based in desirable traits, the lowest 
scores indicated highest preferences (see table below). The average age of the farmers was about 
50 and most were male with about six years experience in freshwater aquaculture. The average size 
of the farms was 5.1 ha of which 24 percent was pond or lake area. Almost two thirds of their income 
came from farm activities. Most of this came from fi eld crops or horticulture with about 12 percent 
from aquaculture and less than 1 percent from poultry or livestock. Although the farmers gave tilapia 
higher ratings for desirable traits overall, silver barb ranked a close second and was well ahead 
of walking catfi sh, the second most popular species among farmers in the Thai part of the Lower 
Mekong Basin. 

Species Score Desirable traits (species with highest preference)

Tilapia (Oreochromis spp.) 1.26 Better survival, higher resistance to disease and better fl avour
Silver barb (Barbonymus gonionotus) 1.59 Better survival, higher resistance to disease and better fl avour 

but also faster growth, better body shape and easier to harvest
Mrigal (Cirhinnus cirrhosus) 2.00 –
Catfi sh (Clarias spp.) 3.00 –
Rohu (Labeo rohita) 3.50 Better feed conversion, higher resistance to low temperatures
Snakehead (Channa spp.) 4.00 –
Common carp (Cyprinus carpio) 6.50 Higher resistance to high temperatures, poor water quality and 

soil problems and better colour

they were willing to try the improved strain of sil-
ver barb. That compared with less than 23 percent 
for improved strains of tilapia, rohu and other spe-
cies. 

Higher profi ts 
In a separate paper, the authors concluded that the 
breeding programme resulted in better profi tability 
for both small and large farmers. Overall gains in 
yield for the genetically-improved strains of silver 
barb were calculated at about 18 percent. This basi-
cally refl ected higher yields per unit area, survival 
rates and weights at harvest. While other traits such 
as body fl esh and thickness were also observed, 
market response to the improved strain was not sig-
nifi cant in terms of price. Moreover, costs of produc-
ing improved and traditional strains were about the 
same since there were insignifi cant gains in feed-
input increments for the genetically-improved silver 
barbs. 

Given the insignifi cant increase in prices, the 
overall impact of improved strains on technologi-
cal change to agricultural production was neutral, 
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And the winner is .... 
Performance of improved and traditional strains of silver barb

Item Improved Traditional
Stocking density (fi sh/m2) 3.16 3.11
Initial weight (grams) 0.10 0.10
Final weight (grams) 122.31 104.95
Protein [feed] (grams/fi sh) 16.00 18.68
Survival rate (%) 77.83 73.10
Rearing period (days) 247 249
Yield (kg/ha) 2,895 2,726
Variable costs (baht/kg) 12.46 12.90
Total costs (baht/kg) 14.33 14.85
Sale price (baht/kg) 18.25 18.92

notwithstanding the genetic gains. This approach, 
the authors suggested, should be used to evaluate 
the wider economic effects of genetically-improved 
strains of silver barb on producers, consumers and 
the national economy as a whole.

In the meantime, the silver barb remains the most 
extensively-cultured native fi sh in the Lower Me-

This Thai farmer stocks his pond with several species including silver barb

PHOTO: THEERAWAT SAMPHAWAMANA

kong Basin after the Sutchi river shark catfi sh (Pan-
gasiandon hypophthalmus) whose annual produc-
tion now exceeds one million tonnes, mostly in the 
Mekong Delta in Viet Nam. Since most Sutchi river 
shark catfi sh is processed into frozen fi llets by Viet-
namese factories for export, silver barb  is therefore 
probably the most widely-farmed indigenous fi sh 
that is also consumed within the basin. 

Further reading:

Boonchuwong P. and Nissapa A. (2009) Strategies for Dis-
semination of Genetically Improved Silver Barb Strains in 
Thailand. Thai Fisheries Gazette, Vol 62, No 4, July-August, 
2009 (pp 321-330).

MRC (2010) State of the Basin Report 2010. Mekong River 
Commission, Vientiane, Lao PDR.

Srijunthuk N., Boonchuwong P. and Nissapa A. (2010) Tech-
nological Index and Nature of Technical Change of Research 
on Genetic Improvement of Thai Silver Barb. Thai Fisheries 
Gazette, Vol 63, No 1, January-February, 2010 (pp 7-12).

Srijunthuk N., Boonchuwong P. and Nissapa A. (2010) Eco-
nomics Performances of Improved Thai Silver Barb Strain in 
Grow-out Farming Practices. Thai Fisheries Gazette, Vol 63, 
No 3, May-June 2010 (pp 218-229)
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Fishing lot inquiry follows crackdown on 
illegal structures around Tonle Sap Lake
A series of Cambodian government meas-

ures announced by Prime Minister Hun 
Sen aim to eliminate anarchy in the fi sher-
ies sector caused by illegal structures in 

eight provinces around the biggest lake in 
Southeast Asia

Prime Minister Hun Sen has ordered a govern-
ment inquiry into all Cambodian fi shing lots in the 
Mekong Basin following a renewed crackdown on 
illegal structures across rivers, lakes and streams 
in eight provinces around the Tonle Sap Lake. 
Speaking at a National Fish Day ceremony on the 
banks of the Vaiko River in Svay Rieng province 
on July 1, Samdech Hun Sen said he was desig-
nating Deputy Prime Minister Bin Chhin to head a 

task force comprising seven ministries* and the re-
cently-created Tonle Sap Authority (see Catch and 
Culture, Vol 14, No 3). The authority is now chaired 
by Water Resources and Meteorology Minister Lim 
Kean Hor, who is also the Cambodian member of 
the Mekong River Commission Council.  

“As far as inspection duty is concerned, income 
from fi shing lots is not the focus. Inspection must 
be mainly on fi shing permission logbooks,” the 
prime minister said, citing the case of a person in 
Battambang province who allegedly resold fi sh-
ing rights granted to him by the state to middle-
scale fi shermen. “This is contradictory to the rules 
and regulations defi ned in fi shing permission log-
books.

Continued page 17 ...

Samdech Hun Sen (right) with his wife Lokchumteav Bun Rany Hun Sen (second from right) look on as Fisheries Administration Director General 
Dr Nao Thuok (left) explains breeding techniques used for giant freshwater prawns (Macrobrachium rosenbergii) 

PHOTO: LEM CHAMNAP

Cambodia’s National Fish Day
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Cambodia’s aquaculture production continued 
to rise in 2010, helping to offset lower than 
expected yields from inland capture fi sheries, 
especially from ricefi eld habitats. Speaking at 
the annual National Fish Day ceremony on July 
1, Agriculture, Forestry and Fisheries Minister 
Dr Chan Sarun said farmers produced about 
60,000 tonnes of fi sh and shrimp last year, up 
20 percent from 2009 and a 50 percent increase 
since 2008 when aquaculture production was 
estimated at 40,000 tonnes. 

Production of fi ngerlings and freshwater prawn 
seed was higher than expected, amounting to 
an estimated 111 million individuals compared 
with an earlier forecast of 80 million. Dr Chan 
Sarun said Cambodia had 273 fi sh and prawn 
hatcheries as of 2010, up from 225 in 2009. 
Among them were 260 hatcheries where farm-
ers had received technical assistance from the 
ministry’s Fisheries Administration. Crocodile 
production meanwhile came to 283,000 heads 
in 2010, which was 42 percent higher than the 
200,000 heads forecast.

In freshwater capture fi sheries, adversely af-
fected by a drought across the Mekong Basin 
in 2010, the catch was estimated at 405,000 
tonnes, up from an estimated 390,000 tonnes 
in 2009 but well below the target of 450,000 
tonnes. Three quarters of the shortfall of 
45,000 tonnes refl ected lower than expected 

production from ricefi eld fi sheries which yielded 
only 120,000 tonnes, well below the target of 
150,000 tonnes. Catches were also lower than 
expected at commercial fi shing lots, which pro-
duced about 125,000 tonnes, and from family 
fi shing activities, which yielded an 

estimated 160,000 tonnes. The marine
catch was estimated at 85,000 tonnes, up from 
75,000 tonnes a year earlier, boosting overall 
production from capture fi sheries and aquacul-
ture to 550 million tonnes, up from 515 million 
tonnes in 2009.

Despite the decline in ricefi eld catches in 2010, 
Dr Chan Sarun said the government policy of 
promoting community fi sh refuges over the 
years had resulted in four to six-fold increases 
in fi sh production from ricefi eld habitats. Cam-
bodia now has 655 such refuges, including 155 
in Kompong Speu province and 90 in Siem 
Reap province, one of the fi ve main provinces 
around the Tonle Sap Lake.

Cambodian fi sheries production
Species 2009 2010
Freshwater catch 390,000 405,000
Marine catch 75,000 85,000
Aquaculture 50,000 60,000
Total  515,000 550,000

Source: Ministry of Agriculture, Forestry and Fisheries

Growing aquaculture sector helps offset lower 
than expected freshwater catch

Dr Chan Sarun addressing the National Fish Day ceremony in 
Svay Rieng on July 1

PHOTO: LEM CHAMNAP

Cambodia’s National Fish Day
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In the eight provinces around the Tonle Sap 
Lake, namely Kompong Chhnang, Pursat, 
Battambang, Banteay Meanchey, Siem Reap, 
Kompong Thom, Kompong Cham and Kandal, 
the Royal Government of Cambodia has re-
cently observed activities placing brush parks, 
river barrages and bamboo fences and building 
dams/structures across rivers, lakes, streams 
and ponds which negatively impact/block navi-
gation, water fl ow and migration of aquatic 
species and rapidly reduce the depth of rivers, 
lakes and streams.

To eliminate totally such anarchy in fi sheries, 
the Royal Government of Cambodia instructs 
all ministries/institutions and provincial authori-
ties concerned with water resources to comply 
with the following order:

1. As a fi rst step, the governors of Kompong 
Chhnang, Pursat, Battambang, Banteay 
Meanchey, Siem Reap, Kompong Thom, 
Kompong Cham and Kandal provinces must 
invite all owners using fi shing gear such as 
brush parks, river barrages, bamboo fenc-
es and built structures across rivers, lakes, 
streams and ponds to be advised to with-
draw by themselves all fi shing gear men-
tioned above within the next two weeks.

2. If owners do not remove the fi shing gear/
structures after two weeks, the Ministry of 
Water Resources and Meteorology in collab-
oration with the Tonle Sap Authority, provin-
cial authorities around the Tonle Sap Lake 
and a special armed forces unit will destroy 
them all as a second step and fi le documents 
with the courts for punishment as mentioned 
in Paragraph 3, Article 36, Chapter 10 of the 

Law on the Management of Water Resourc-
es in Cambodia. Owners must pay for the 
operation.

3. Ministers at the Ministry of Water Resources 
and Meteorology, the Ministry of Agriculture, 
Forestry and Fisheries, the Ministry of Land 
Management, Urban Planning and Construc-
tion, the chairman of the Tonle Sap Authority, 
the governors of the eight aforementioned 
provinces and the head of the special armed 
forces intervention group must implement 
this order effectively as mentioned in the fi rst 
and second points from the date of approv-
al.

Phnom Penh, 22 May 2011

   Samdech Akka Moha Sena Padei 
Techo Hun Sen

Royal Government of Cambodia Order on Measures to Eliminate 
the Anarchy of Placing Brush Parks, River Barrages, Bamboo 

Fences and Building Structures Across Rivers, Lakes, Streams 
and Ponds in Provinces Around the Tonle Sap Lake

(Unoffi cial translation)

During his National Fish Day address in Svay Rieng on July 1, 
Samdech Hun Sen announced that the order would remain in force 
as long as he was prime minister

PHOTO: LEM CHAMNAP

Cambodia’s National Fish Day
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From page 14 ...

The inspection therefore must focus on what re-
ally happens.”

“I warn you that this is not 
a laughing matter.”

In cases where offenses are found to have oc-
curred, “fi shing rights will be suspended and ar-
eas will be prohibited for an unspecifi ed period, 
perhaps until we are sure that the fi sh population 
comes back,” Samdech Hun Sen said. “The man-
agement in that period will be under state authority 
and no fi shing will be allowed. I warn you that this 
is not a laughing matter. We will have to make it 
a public policy and action plans need to be drawn 
up.”

Five provincial chiefs removed
To facilitate the investigation of fi shing lots, the 
prime minister said he had ordered Agriculture, 
Forestry and Fisheries Minister Chan Sarun to 
remove the chiefs of fi ve Fisheries Administration 
cantonments in Kompong Chhnang, Pursat, Bat-
tambang, Siem Reap and Kompong Thom. “The 
Fisheries Administration must take a tough stance 
on misconduct by its offi cials,” he said. Samdech 
Hun Sen also urged Deputy Prime Minister Sar 
Kheng, who is also Minister of Interior, to discuss 
with Dr Chan Sarun the structure of the Fisheries 
and Forestry Administrations which are both part 

of the Ministry of Agriculture, Forestry and Fisher-
ies. 

“It has been ineffective because of their odd 
structures that are not aligned with the rest of the 
country,” the prime minister said, referring to how 
provincial government departments normally fall 
under the jurisdiction of provincial governors. “I 
am sure that the structure has been diffi cult not 
only for provincial authorities to deal with the mat-
ter but also for the Fisheries Administration itself ... 
We now give more power to the provincial authori-
ties,” Samdech Hun Sen said, adding that he had 
recently informed such authorities that they were 
now allowed to arrest people suspected of commit-
ting fi sheries or forestry offenses.

Measures to eliminate anarchy 
Samdech Hun Sen also said that an order he gave 
on May 22 to remove brush parks, river barrages, 
bamboo fences and other structures across water 
bodies in the eight provinces around the Tonle Sap 
Lake would stay in force as long as he was prime 
minister. The order noted that such structures were 
negatively affecting or blocking navigation, water 
fl ow and migration of aquatic species, rapidly re-
ducing the depth of rivers, lakes and streams (see 
opposite page).  

Under the “Order on Measures to Eliminate Anar-
chy,” owners were given a two-week ultimatum to 
remove illegal structures from the Tonle Sap Lake, 
and its tributaries in Kompong Chhnang, Pursat, 
Battambang, Banteay Meanchey, Siem Reap, 

Fisheries Administration and MRC poster reads: “Fish farming contributes to the development of the family economy and poverty reduction.”

PHOTO: LEM CHAMNAP

Cambodia’s National Fish Day
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Kompong Thom, Kompong Cham and Kandal 
provinces. If they failed to do so, they had to pay 
for the structures to be destroyed by a special team 
comprising representatives of the  Ministry of Wa-
ter Resources and Meteorology, the Tonle Sap Au-
thority, provincial governments and a special unit 
of the armed forces. 

Owners were also threatened with legal action un-
der the Law on Water Resources Management of 
2007, which provides for fi nes of between KHR5 
million ($125) and KHR10 million ($250) and jail 
terms of one to fi ve years for those found guilty 
of obstructing the natural fl ow of a river, tributary, 
stream or canal without a license. In cases of re-
peated offenses, the penalties are double.

“The course of action that we undertake will, of 
course, not satisfy everyone but we will have to do 
it to prevent further destruction and disaster,” the 
prime minister said during his National Fish Day 
address fi ve weeks later. He also noted that meas-
ures announced on May 22 followed earlier action 
in demolishing man-made reservoirs and prevent-
ing deforestation of fl ooded forest in the fl oodplain 
areas of the Tonle Sap Lake.

Speaking in a separate address on National Fish 
Day, Dr Chan Sarun said the Fisheries Adminis-
tration cracked down on 210 offenses in the eight 
provinces during the two-week grace period after 
the order was issued on May 22. Working with lo-
cal authorities, the administration uncovered 1,140 
square metres of brush parks, 7,960 metres of 
bamboo fencing, 1,470 metres of net fencing and 
1,260 metres of arrow-shaped bamboo traps. Also 
uncovered during the two-week period were 25 
mosquito-net traps and seven river barrages with 
bag nets. 

In 2010, Dr Chan Sarun said, there were 9,128 
cases of illegal fi shing of which 6,506 were in fresh-
water areas. A total of 235 cases went to court, 
resulting in the jailing of 82 offenders and almost 
KHR490 million ($122,500) in fi nes and proceeds 
from the sale of confi scated fi shing gear.

* Prime Minister Hun Sen identifi ed the seven ministries as the 
Ministry of National Assembly-Senate Relations and Inspec-
tion, the Ministry of Justice, the Ministry of Environment, the 
Ministry of Water Resources and Meteorology, the Ministry of 
Agriculture, Forestry and Fisheries, the Ministry of Land Man-
agement, Urban Planning and Construction and the Ministry 
of Interior.

Cambodia plans $200 million 
irrigation project in Svay Rieng

During his National Fish Day address, Prime 
Minister Hun Sen announced plans for a $200 
million irrigation project which would divert 
Mekong fl oodwaters from Kompong Cham 
and Prey Veng provinces to a catchment 
of a tributary of the Saigon River, the Vaiko 
River catchment in Svay Rieng, one of 
Cambodia’s driest provinces. He said the 
two-phase project, expected to be fi nanced 
by China, would include waterways, canals, 
sub-canals, ditches, water levees and water 
control structures. “We have planned to 
spend some $100 million in designing and 
building the fi rst-phase Vaiko River hydraulic 
project. We also have a second phase for 
the project, which would require $100 million 
more to complete,” the prime minister said. 
“The project would then irrigate over ten 
thousand hectares of rice land from the fi rst 
phase project and another 13,000 hectares 
of rice land from the second phase project 
in areas where there are insuffi cient sources 
of water.”

This year’s National Fish Day ceremony drew a record turnout 
from the MRC Fisheries Programme. From left, Programme Offi cer 
Theerawat Sampawamana, Management and Governance Specialist, 
Malasri Khumsri, Programme Offi cer Kaviphone Phoutavongs, 
Programme Coordinator Xaypladeth Choulamany, Programme Offi cer 
Buoy Roitana and Capture Fisheries Specialist Ngor Peng Bun.

PHOTO: LEM CHAMNAP

Cambodia’s National Fish Day
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Monitoring the Tonle Sap dai fishery:
Building on the success 

 Catch and Culture Volume 17, No. 2         August 2011  

Why monitor the Tonle Sap dai fi shery? 

The dai fi shery of the Tonle 
Sap has been monitored 
for more than 15 years, 
building knowledge and 

understanding of important 
migratory fi sh stocks 

inhabiting Cambodia and 
beyond, as well as providing 
an important baseline against 
which to monitor the impacts 

of management, basin 
development activities, and 

climate change.
 

Opportunities exist to build 
upon these successes 
by acknowledging the 

wider context in which this 
important fi shery operates.

The location of the dai fi shery of the Tonle Sap 
System, Cambodia.

The Tonle Sap system is an integral part of the history, culture, ecology and 
economics of the Mekong region. The system provides an important source of 
raw materials, nutrition, income and livelihoods for upwards of one million people 
living in and around it. Air-breathing blackfi sh and migratory whitefi sh species are 
caught by industrial, medium and small-scale fi sheries. These fi sheries compete 
with one another to land in excess of 200,000 tonnes of fi sh each year, equiva-
lent to approximately 40% of the total catch of all freshwater fi sh in Cambodia 
and 10% of the total quantity of fi sh consumed in the entire Lower Mekong Basin 
(LMB) each year.

The dai fi shery, located on the Tonle Sap River and established almost 140 years 
ago, is an important part of the industrial fi shery landing up to approximately 
14% of the annual catch taken from the system. It captures whitefi sh, particularly 
small carps, as they migrate from the Tonle Sap Lake to the Mekong main chan-
nel via the Tonle Sap with the receding fl oodwaters each year. Up to 15 rows of 
stationary trawl nets are set over a 35 km stretch of the river in Kandal province 
and Phnom Penh municipality.

Scientifi c studies of the fi shery began in the late 1930s but a regular monitoring 
programme did not begin until 1994-95. The programme is undertaken by the 
Cambodian Fisheries Administration (FiA) with support from the MRC and the 
Food and Agriculture Organization (FAO) of the United Nations. Since then, sev-
eral changes have been made to improve the monitoring. 

This programme has helped the FiA to monitor the status and trends of migratory 
fi sh stocks that seasonally utilise the system including their response to envi-
ronmental variation. Importantly, the monitoring programme has also equipped 
managers with a baseline against which to monitor any impacts of management, 
basin development activities, as well as climate change.

M

The dai fishery of the Tonle
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Recent analyses1,2 of data generated by the monitoring programme (Figure 1) have revealed 
no compelling evidence of declines in abundance, biomass, size or diversity of migratory fi sh 
populations (including IUCN Red List species) that seasonally use the Tonle Sap system and 
beyond, often over distances of more than 600 km.

The extent and duration of fl ooding in the Tonle Sap system each year have a combined infl u-
ence on growth and thereby catches. Food resources and available feeding time for fi sh are 
likely to increase and competition decrease during larger, longer fl oods (Figure 2).

Fish growth during 2004/05 and 2005/06, when record catch rates where reported, was con-
sistent with those expected for the fl ooding conditions. Therefore, above average levels of 
recruitment of young fi sh to the system were probably responsible for very high catch rates. 
Reasons for these high levels of recruitment remain uncertain, but reductions in fi shing effort 
by other fi sheries catching the same stocks might have been important.

These fi ndings have been used to develop a simple model which can be used by managers 
and policy makers to predict how fi sh resources caught by the fi shery are likely to vary in size 
each year under different fl ooding conditions whether natural or modifi ed as a consequence 
of climate change3 and/or water management projects in the basin. 

Monitoring has provided the 
fi rst estimates of the propor-
tion of fi sh removed over the 
range of the fi shery, dai gear 
catchability (effi ciency), and 
dai fi shing mortality rates 
subject to a number of as-
sumptions. This is an impor-
tant fi rst step to understand 
and control if necessary the 
relative sources of fi shing 
effort (mortality) over the mi-
gratory range of populations 
of important species of fi sh.

Resource Trends

Analyses of monitoring 
programme data have 
revealed no compelling 
evidence of changes 

in the abundance, 
biomass, size or 

diversity of migratory 
fi sh populations 

seasonally utilising 
the Tonle Sap system 

and beyond.
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Figure 1 dai fi shery catch rates - an indicator of the relative size 
of fi sh stocks, shows no long term trend since monitoring began, 
although record catch rates were recorded in 2004/05 and again in 
2005/06. 
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Figure 2 Average weight of fi sh landed by the dai fi shery and the fl ood 
index (FI)—a measure of the extent and duration of the fl ood in the Tonle 
Sap system, 1997/98 - 2008/09.

What has monitoring achieved?
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Whilst effi cient, the existing dai fi shery monitoring programme cannot serve all the needs 
of fi sheries managers. 

Importantly, the dai fi shery catches only migratory whitefi sh species and therefore does not 
provide any information about valuable blackfi sh species that inhabit the Tonle Sap system 
and other locations year-round. 

Moreover, whilst located in a migration corridor or bottleneck, the dai fi shery effectively 
operates only over an area spanning approximately 35 km of the Tonle Sap. Without de-
tailed knowledge of the migratory range of the species targeted by the fi shery and their 
population structure, the geographical scale of the information generated by dai monitoring 
is uncertain.

Monitoring other fi sheries that target these stocks is therefore also necessary to understand 
and thereby control, if necessary, sources of fi shing effort (mortality) over the migratory 
range of populations of important species of fi sh, as well as to provide other important 
catch-related data.

Its interaction with other fi sheries exploiting the Tonle Sap system also makes it diffi cult to 
interpret variability or long-term trends in the dai (or any other) fi shery without assuming 
that fi shing effort exerted by these other fi sheries has remained relatively static over the 
period of interest. 

This might not be unreasonable if the large-scale barrier and fence traps common in Tonle 
Sap system and in other bottlenecks over the migratory range of stocks exert the greatest 
overall effort since their effort remains largely unchanging. 

However, effort exerted by the small and medium-scale fi sheries may be signifi cant and 
variable in response to fi sh abundance or may have increased with human population 
growth. 

At the same time, many migratory fi sh populations will never enter the Tonle Sap system 
and therefore never be vulnerable to capture by the dai fi shery or others operating in the 
system. 

These characteristics combine 
to make it impossible to rely 
solely on the dai fi shery monitor-
ing programme to meet all the 
information needs of managers 
and policy makers, particularly 
at the national level. 
 
Therefore, consideration should 
now be given to establishing ad-
ditional monitoring programmes 
to supplement the data and in-
formation currently generated 
by the dai fi shery monitoring 
programme. 

culture
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The Tonle Sap 
‘bottleneck’

It is likely that the dai 
fi shery becomes a 
focus for intensive 

monitoring in 
Cambodia because it 
targets fi sh migrations 
through a ‘bottleneck’ 

giving rise to high 
sampling effi ciency 
and the prospect of 
accurate population 
estimates owing to 
the relatively large 
proportion of the 

population that can be 
sampled over short 

periods.  

Capacity and 
cooperation

Attempts to monitor 
other ‘lot’ and 

small-scale fi sheries 
have been largely 

unsuccessful in the 
past owing to a lack of 
institutional capacity 

and cooperation 
among stakeholders. 

The need to look beyond the dai fi shery 
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Stakeholder 
consultation

A consultative process 
with stakeholders 

will be necessary to 
develop appropriate 

programmes that 
meet their data and 
information needs.

22

Monitoring fi sheries resources in the Tonle Sap system and beyond

Opportunities exist to enhance stakeholder capacity to manage Cambodia’s national and 
trans-boundary fi shery resources by establishing additional monitoring programmes. De-
tailed recommendations covering the statistical aspects of the design of these additional pro-
grammes lie outside the scope of this brief and will depend largely on the information needs 
of the FiA and other major stakeholders refl ecting national and regional fi sheries policy and 
development priorities. A consultative process with these stakeholders will therefore be nec-
essary to develop appropriate programmes that meet their data and information needs. Use-
ful guidelines exist 4,5 to support this process. 

At a minimum, future initiatives should attempt to sample basic statistics (i.e. catch rates 
by species and effort by gear type) from the other major sectors of the fi shery (lot industrial 
medium and small-scale fi sheries) by province or appropriate administrative level, stratifi ed 
by major habitat type and season. Estimates of (standardised) fi shing effort within each 
sampling stratum could be mapped to help identify where management efforts to control 
fi shing effort might best be targeted. Data generated by this type of survey would also help 
to improve understanding of the migratory behaviour of fi sh in the Tonle Sap system and 
elsewhere and provide estimates of total catch weight and value by species for economic 
valuation and environmental impact assessment purposes.

These efforts might begin in the Tonle Sap to complement the existing data and research 
for the dai fi shery before expanding to other locations in the country depending on available 
resources and capacity. Building institutional capacity and the cooperation of participating 
fi shers and lot owners will form important components of this work.

Improving the existing dai fi shery monitoring programme

In addition to expanding the existing monitoring focus to other locations and sectors, con-
sideration should be given to adopting recent recommendations made to improve the exist-
ing dai fi shery monitoring programme1. These include a review of the survey design by a 
qualifi ed statistician to maximise the accuracy and precision of estimates of catch and effort, 
and to allow for valid inter-annual comparisons of their estimated values given the available 
resources and institutional capacity. Currently, disproportionate sampling effort applied at 
the most upstream dai rows in any given year could generate unrepresentatively high sam-
ple catch rate estimates for the entire fi shery and thereby bias estimates of total catch for 
the fi shery. Greater attention by survey teams to record dai net mesh size and to correctly 
identify species has also been identifi ed as necessary. Work is also required to improve the 
functionality of the existing database to automatically generate reports in the format that is 
routinely required by the FiA and the MRC for monitoring and evaluation purposes. Other re-
search recommendations for the dai fi shery1 might also be considered as part of this work. 
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French expedition discovers new cave
species with no eyes in central Lao PDR

Lao caves now have at least three 
known species of fi sh with no eyes

In 2009, we reported the discovery of several new 
fi sh species in the Xekong drainage in southern 
Lao PDR and the Nam Ou drainage in the north 
of the country by Swiss ichthyologist Maurice Kot-
telat (see Catch and Culture, Vol 15, No 3). Dr Kot-
telat and German colleague Helmut Steiner have 
since described a new cave species of fi sh with no 
eyes from the Xe Bangfai drainage in the central 
Lao province of Khammouane. The new species, 
Bangana musaei, was discovered by French ex-
peditions to a 7 km tunnel along the Xe Bangfai 
River in 2007 and 2008. The expeditions were led 
by Claude Mouret, a French speleologist who fi rst 
crossed the cave in 1995, ninety years after the fi rst 
crossing by French and Lao explorers in 1905.

The fi sh is known from only two caves. The fi rst, 
which does not appear to have a local name, was 
called “Grotte Des Nuages” (Cave of Clouds) by 
the French team and was located at the upstream 
extremity of the Xe Bangfai tunnel. The fi sh were 
collected in the dry season in February from a pool 
in an otherwise dry passage. Other specimens 
were found about 3 km upstream in a large dry 
tunnel cave, which led to a valley on the other side 
of a hill. The fi sh were found in a small pool in a 
side passage on the valley side. It’s assumed that 
water probably fl ows through both caves in the wet 
season.

Taxonomy

In a paper published by the quarterly Ichthyologi-
cal Exploration of Freshwaters in December 2010, 
Kottelat and Steiner observed that eyes were com-
pletely absent from all examined specimens which 
ranged from about 6 cm to 10 cm in total length. 
The size makes Bangana musaei the smallest 
known species of the genus which is found be-
tween India and southern China. 

Unlike other species in the genus, the fi sh has 
no tubercles on its snout and has a whitish body 
which, like the absence of eyes, is related to the 
cave environment. It also has different lateral line 
scales and branched dorsal fi n rays from the two 
other Bangana species known from the Mekong. 
These are B. elegans, which Kottelat fi rst described 
in 1998, and B. behri which was fi rst described in 
1937. 

The two other known cave species of fi sh from 
Lao PDR are Troglocyclocheilus khammouanen-
sis, described by Kottelat and French colleague 
Franck Brehier in 1999, and Schistura kaysonei, 
described by Thai biologist Chavalit Vidthayanon 
and K. Jaruthanin in 2002. These fi shes also have 
no eyes. 

The discovery of the new cave species in Lao PDR 
comes 120 years after French explorers reported 
the existence of the Xe Bangfai tunnel as part of a 
mission to map Indochina. The holotype specimen 
used to describe the new species is deposited with 
the Museum of Natural History in Geneva.

Bangana musaei, a new cave species from Xe Bangfai drainage in 
central Lao PDR. The fi sh is the smallest know species of the genus 
which is found between India and southern China.

PHOTO: MAURICE KOTTELAT

Xe Bangfai drainage in eastern Khammouane province near Viet Nam
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Ecological characteristics and use of 
Macrobrachium yui in northern Lao PDR

The fl uvial prawn Macrobrachium yui is 
found in the mountain basins of southern 

China and northern parts of Lao PDR, 
Thailand and Viet Nam. In the Xuang 
River system in the Lao province of 

Luangprabang, females migrate to cave 
streams to spawn and hatch their eggs.

Khung bo, a freshwater prawn previously known 
only in Lao PDR, has become a popular source 
of food around all the water bodies that it inhabits. 
This is especially the case in the northern Lao prov-
ince of Luangprabang, which has a large number 
of tourist spots. Here the prawn has been trading 

BY SAYAKA ITO, ALOUN KHOUNGTONGBANG, OULAYTHAM LASASIMMA, PANY SOULIYAMATH AND SINTHAVONG VIRAVONG *

at a high price (10 USD/kg in 2011) as it is being 
sold as a local delicacy. This prawn has a unique 
habit whereby adults migrate upstream from the 
main river to tributary cave streams (Souksavat et 
al. 2000, Mollot et al. 2005). During the rainy sea-
son, when countless prawns fl ood into these cave 
streams, farmers catch them by setting traps made 
of bamboo, a traditional technique in northern Lao 
PDR. In one day, they can sometimes catch 50 kg 
of prawns from a single stream. 

On the basis of morphological characteristics, 
we conducted species identifi cation of khung bo, 
which means “cave prawn” in Lao. Consequently, 
it was identifi ed as being the fl uvial prawn Macro-

In the northern Lao parts of the Mekong Basin, the prawn is found in water systems in Luangnamtha, Luangprabang and Xayaburi provinces. It is 
also indigenous to Huaphanh province.

MAP: MRC AND CHHUT CHHEANA
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brachium yui (Hanamura et al., in press), which is 
found in the mountain basins of southern China, 
northern Vietnam, northern Thailand and northern 
Lao PDR (Liu et al. 1990, Cai & Dai 1999, Cai et al. 
2004). In Lao PDR, the prawn is distributed in the 
water systems of the Ou, Xuang and Khan Rivers in 
Luangprabang province, the Et River in Huaphanh 
province, the Tha River in Luangnamtha province 
and the Houng River in Xayaburi province (see 
map on opposite page).

Our interest was also in why so many of the prawns 
migrate to the cave streams. We attempted to elu-
cidate the life history of the prawn by monthly sam-
pling at fi xed points in the Xuang River system in 
Napho village, Pakxuang district in Luangprabang 
province. As a result, we found that the female 
prawn spawns and hatches her eggs in the inner 
part of the cave stream. The hatched larvae remain 
there during the free-swimming larval stage (see 
top photo at left). The larvae drift from the cave 
stream to the main river after settling at the bottom 
(see middle photo at left). They then develop into 
juveniles in the pebbly riffl e of the main river. Sub-
sequently, we were able to observe the juveniles 
undergoing great migrations to the forest streams 
at night at the end of the dry season (see bottom 
photo at left). Finally, prawns that sexually matured 
in the forest streams leave for the cave stream for 
reproduction again. We estimated that this life cy-
cle is completed in about three years on the basis 
of cohort analysis (Aloun et al., in prep).

In the Palaemonid genus that originated from ma-
rine ancestors at the beginning of the Pleistocene 
epoch about 1.6 million years ago, the fl uvial spe-
cies is considered to have been differentiated from 
an amphidromous ancestor (Jalihal et al. 1993, 
Iguchi 2007). Amphidromous species migrate 
between freshwater and marine habitats or vice 
versa for non-reproductive reasons. An interest-
ing aspect is that the M. yui sometimes exhibits 
the transitional characteristics of amphidromous 
prawns at the primary life stages. The free-swim-
ming larval stage of the fl uvial prawns is usually 
suppressed or abbreviated during the course of 
their larval development. Therefore, the hatched 
larvae of these prawns usually immediately settle 
at the bottom. In spite of being a fl uvial species, 
however, M. yui undergoes a long free-swimming 
larval period like amphidromous species. This se-
cret is perhaps hidden in the cave water ingredi-

Free-swimming larvae just after hatching. The free-swimming larval 
period lasts for about a month.

PHOTO: SAYAKA ITO

The larvae just after settling to the bottom. They will start to drift to 
the main river after sunset. 

PHOTO: SAYAKA ITO

Great migration of the juveniles in the Xuang River at night

PHOTO: SAYAKA ITO
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ents. The cave water shows far higher electric con-
ductivity than the river water and includes slight 
salinity. We think that the cave water contains the 
same integrants as seawater for ensuring healthy 
development of the hatched larvae. Therefore, the 
females need to migrate to the cave stream and 
brood their eggs there to enhance the survival of 
their progeny. Probably, the alternative utilisation 
of cave water to brackish or sea water enables the 
free-swimming larvae to acquire higher survival 
without having to travel to the estuary through the 
Mekong River system, leading to the evolution of 
the specifi c biological characteristics in the proc-
ess of adaptation to fl uvial life.
 
In M. yui, the larvae settling at the bottom and ac-
quiring suffi cient swimming ability appear from the 
inner part of the cave stream during the dry season 
when water level is low and stable, avoiding being 
swept downstream. The specifi c life cycle strongly 
depends on the cave stream (Aloun et al., in prep) 

which probably increases the survival and future 
reproductive success of drifting larvae. Sequenc-
ing analysis of the mitochondrial DNA control re-
gion showed strongly signifi cant genetic differenc-
es among tributaries of the Mekong River system, 
suggesting that the prawn restricted migration and 
gene fl ow among the rivers (Imai et al., in prep). 
Local populations of M. yui are maintained only 
by the reproduction of individuals migrating to the 
cave stream without recruitment from populations 
in other rivers. Since the prawns gather actively in 
the cave stream for reproduction during the rainy 
season, the fi shery can easily lead to over-har-
vesting. This suggests that the fi shery risks deplet-
ing stocks. Current catches in the Xuang River are 
about half of what they were several years ago.

Recent economic development in Lao PDR has 
spread to Napho village, changing the cash in-
come structure of farmers. However, the prawn 
fi shery has been stable, accounting for about 10 

Prawn fi shery in the Xuang River in Pakxuang district, Luangprabang province

PHOTO: SAYAKA ITO
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to 15 percent of the annual cash income for each 
family in the village. This suggests that M. yui is a 
stable and excellent source of cash income for the 
villagers. With decreasing stocks, management at 
the river level is essential for the sustainable use 
of the resource. 

We have just launched a pilot study on stock man-
agement through fi shing regulations together with 
villagers and government offi cers in Pakxuang dis-
trict. From August this year, the prawn fi shery in 
the cave stream has been banned in the Xuang 
River. Our fi shery model predicts that fi shing regu-
lations will effi ciently increase prawn catches in the 
near future. Thereafter, we will trace the dynam-
ics of the prawn using monthly data at the fi xed 
sampling points and review the measures of stock 
management. We should now consider and im-
plement concrete measures for sustainable use 
of the stock on a scientifi c basis for the future. To 
bequeath the prawn stock to future generations 
would also be an important role for us. 

* Dr Ito is a senior researcher at Japan International Research 
Center for Agricultural Sciences (JIRCAS) in Ibaraki, Mr Aloun 
and Mr Oulaytham are researchers at the Aquaculture Unit 
of the Living Aquatic Resources Research Centre (LARReC) 
in Vientiane, Mr Pany is chief of Naluang Fishery Station in 
Luangprabang and Dr Sinthavong is deputy director of LAR-
ReC

Farmers catch the prawns by setting traps made of bamboo

PHOTO: SAYAKA ITO

In one day, farmers can sometimes catch 50 kg from a single stream

PHOTO: SAYAKA ITO
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9th Asian Fisheries and Aquaculture Forum

Shanghai Ocean University students look at MRC fi sheries 
publications at the 9th Asian Fisheries and Aquaculture in April 

PHOTO: KAVIPHONE PHOUTHAVONGS

Gold Medal Award presented to MRC by Asian Fisheries Society

PHOTO: CHHUT CHHEANA

Gold Medal Award presented to MRC by Asian Fisheries Society

Asian Fisheries Society presents gold 
medal award to Mekong River Commission

MRC recognised for “distinguished 
contribution” to training and sustainable 

development

The Asian Fisheries Society has presented the Me-
kong River Commission with its Gold Medal Award 
in recognition of its distinguished contribution to re-
gional aquaculture and fi sheries training as well as 
its sustainable management of natural resources. 
MRC Director Pich Dun, who oversee’s the com-
mission’s Operations Division including the Fisher-
ies Programme, received the award during the 9th 
Asian Fisheries and Aquaculture Forum at Shang-
hai Ocean University between April 21 and 25.

“An award like this gold medal will 
indeed boost our motivation.”

In thanking the society for the award, Mr Pich Dun 
acknowledged that interaction and exchange of 
experiences and practices with other fi sheries sci-
entists and researchers were “an important stimu-
lus for the MRC Fisheries Programme to continue 
striving for sustainable fi sheries use and develop-
ment in the Mekong Basin. An award like this gold 
medal will indeed boost our motivation to do more 
and to do better in fi nding ways for the sustaina-
ble management and development of our Mekong 
fi sheries.”

Scientists and researchers from the Lower Mekong 
Basin made more than 20 oral and poster presen-
tations to the forum (see table on opposite page). 
On the third day, MRC Fisheries Programme Co-
ordinator Xaypladeth Choulamany was asked to 
chair two sessions on biodiversity and conserva-
tion in which more than 10 papers were presented. 
The Fisheries Programme also prepared an MRC 
booth at the forum where many technical publica-
tions and audio-visual materials were displayed 
and distributed. The Republic of Korea will host 
the next Asian Fisheries and Aquaculture Forum 
in 2013.
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Chinese visitors to the MRC booth at the 9th Asian Fisheries and Aquaculture at Shanghai Ocean University in April 

PHOTO: KAVIPHONE PHOUTHAVONGS

Presentations by MRC counterparts in Shanghai
Oral Presentations Presenters
Cambodia

Experiences from livelihood development of community fi sheries in Cambodia Lieng Sopha

Production and marketing of fi sh paste (prahoc), a staple food in Cambodia So Nam 

Larval fi sh species diversity and abundance in the Mekong and Tonle Sap rivers near Phnom Penh, Cambodia Chea Tharith 

Stock enhancement of some indigenous Mekong fi sh species in Thmorda Yukchhar Reservoir, Kampong Cham province, Cambodia Chea Phala

Lao PDR

Review on the management of Mekong deep pools and fi sheries in southern Laos, Khong District, Champasak Province, Lao PDR Sommano Phounsavath 

Fish abundance and diversity monitoring in the Mekong River in Lao PDR Douangkham Singhanouvong

Nursing Hemibagrus wyckioides in cages using three different types of feed Somboon

Reproduction of the Mekong wild Probarbus jullieni Somphanh Philavong

Thailand

Fisheries status in the Mekong River of Thailand Malasri Khumsri

Survey of fi sh spawning grounds in the Lower Mekong Basin of Thailand Siriwan Suksri

Survey on rearing grounds of juvenile fi shes in the Lower Mekong Basin of Thailand Nakorn Pila

Genetic inventory of Anabas testudineus populations in the Lower Mekong Basin Apiradee Hanpongkittikul

Stock improvement through intra-specifi c hybridization: a case study on captive stocks of black ear catfi sh (Pangasius larnaudii) in northeast Thailand Thipsuda Tangprakhon

Comparison on growth performance of fi ve populations of climbing perch Anabas testudineus (Bloch, 1792) Pongsai Chansri

Viet Nam 

Accomplishment and lessons learned from seven years implementation the project “Strengthening of participatory water management in Soc Trang Province, Viet Nam” Pham Ba Vu Tung

Fisheries co-management in Central Highlands, Viet Nam after 10 years implementing: establishment, status, and lessons learnt Phuc Dinh Phan

Inland capture fi sheries of the Mekong Delta: status and perspectives Vu Vi An

Artifi cial propagation of Pangasius krempfi  from the Mekong Delta, Viet Nam Huynh Huu Ngai

Poster Presentations Presenters
Cambodia

Assessing fi sh abundance in deep pools in the Mekong River, Tonle Sap river and tributaries of Tonle Sap Lake, Cambodia Chan Sokheng

Monitoring fi sh abundance and diversity by using local fi shers in the major rivers of Cambodia Putrea Solyda

Lao PDR

An experimental trial on the culture of Catla catla carp in cages without feeding in the Nam Houm Reservoir, Lao PDR Vannida Boualaphan

Gender mainstreaming in fi ve fi sh processing group in Donxay village, Keo Oudom district, Vientiane province, Lao PDR Dongdavanh Sibounthong

Viet Nam 

Monitoring drift of fi sh larvae and fry in the Mekong delta, southern Vietnam Nguyen Nguyen Du
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Food security

How vulnerable is national food and 
nutrition security to mainstream dam 
development in northern Cambodia?

Government research fi ndings are 
expected in March next year

Cambodia’s Inland Fisheries Research and Devel-
opment Institute (IFReDI) has recently begun work 
on a research project to understand how vulner-
able the country’s food and nutrition security is to 
mainstream hydropower dam development along 
the Mekong River in Cambodia. Research is fo-
cusing on the impacts of proposed dams in Stung 
Treng and Kratie provinces, the two Cambodian 
dams among 12 hydropower projects proposed for 
the mainstream of the river in the Lower Mekong 
Basin. The other 10 projects proposed are in Laos 
and Thailand.

The research project involves a 25-member mostly 
Cambodian team and is being supported by the 
World Wildlife Fund (WWF), Oxfam Australia, the 
Danish International Development Agency (Da-
nida).

“The improved and updated 
estimates are expected to show 

which areas of the country 
are more vulnerable to 

the impacts of mainstream dams.”

The project plans to improve and update estimates 
of fi sh consumption for every province in Cambo-
dia and total fi sh landings in the country. These will 
be broken down to show consumption and yields 
according to season, different groups of fi sh spe-
cies and different key habitats. The improved and 
updated estimates are expected to show which ar-
eas of the country are more vulnerable to the im-
pacts of mainstream dams.

Due for completion in March, the project will de-
velop useful techniques and skills required for the 
longer term benefi t of the country. The project in-

cludes, for example, the fi rst attempt to conduct 
a food consumption survey at the national level. 
The fi ndings are expected to provide valuable data 
on food and nutrition security, information and rele-
vant indicators for other development projects and 
programs, both nationally and regionally.

“Cambodia has one of the largest 
and one of the most diverse 

freshwater fi sheries in the world.”

As part of the project, the research team is expected 
to hold consultations in Phnom Penh, Stung Treng 
and Kratie as well as Siem Reap and Kompong 
Chhnang, the provinces at the most northerly and 
most southerly extremes of the Tonle Sap Lake.

The contribution of fi sh to food and nutrition secu-
rity in Cambodia is among the highest in the world. 
About 80 percent of the fi sh comes from catches 
of freshwater fi sh, estimated to average about 
400,000 tonnes each year. In addition, Cambo-
dians catch and consume an estimated 100,000 
tonnes of other aquatic animals such as freshwater 
prawns, crabs, molluscs, amphibians and reptiles.

As a result, Cambodia has one of the largest and 
most diverse freshwater fi sheries in the world. At 
the same time, fi sh provides more than 80 percent 
of the animal protein consumed with annual fi sh 
consumption at more than 50 kg per person. The 
fi sheries sector is therefore crucial to Cambodian 
livelihoods and the national economy.

The project director is Dr So Nam, director of IFRe-
DI, while the project manager is Cheng Phen, dep-
uty chief of the institute’s biology division. Team 
leader is Dr Ashley Halls, the former coordinator 
of the Fisheries Ecology, Valuation and Mitigation 
component of the MRC Fisheries Programme.  
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The two proposed Cambodian dams on the Mekong mainstream in Stueng Treng province and on the Sambor Rapids in Kratie province 

MAP: MRC AND CHHUT CHHEANA
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Fisheries research in the Central 
Highlands of Viet Nam (Part 2)
The fi nal instalment in our two-part series 
on this frequently-overlooked part of the 

Lower Mekong Basin 

The last issue of Catch and Culture (Vol 17, No 1) 
contained English-language abstracts of selected 
articles from the 2009 Vietnamese-language pub-
lication Tuyển tập các công trình nghiên cứu khoa 
học công nghệ (2005 – 2009). The book is a col-
lection of scientifi c and technological research by 
the Research Institute for Aquaculture No 3 (RIA3) 
in Nha Trang and was published on the 25th an-
niversary of the institute. Further extracts appear 
below:

Commercial sturgeon aquaculture
This report is part of a project that researched tech-
nologies and synchronous equipped systems for 
high-value fi sh species in fresh, bracing and ma-
rine waters. The project was carried out between 
April, 2008 and December, 2010.

Nguyen Thi Xuan Thu, Nguyen Quoc An, Mai Duy Minh (2009) 
Research on Designing as Closed System for Commercial 
Sturgeon Aquaculture, pp 179-191, in Collection of Scientifi c 
and Technological Research (2005-2009), RIA3. Agriculture 
Publishing House, Ho Chi Minh City.

Small-scale seed production and grow-out of 
swamp eel
Seed production initially succeeded by leaving 
swamp eel (Monopterus albus) to propagate natu-
rally in tanks. The highest seed production of 402 
individuals per kg of female broodstock was at-
tained at a stocking density of 10 broodstock per 
square metre. Higher densities produced 300 indi-
viduals per kg at 20 broodstock per square metre 
and 214 individuals at 30 broodstock per square 
metre. Real fecundity was low, ranging from 38 to 
625 eggs per spawner. Eggs began to hatch 5-6 
days after incubation and yoke sacks disappeared 
after 7-9 days. The hatching rate varied from 84 to 
97.5 percent.

For grow-out in nylon tanks, the experiment stud-
ied stocking the eels at densities of 40 individu-

als per 0.5 m, 1 m, 2 m and 3 m and feeding with 
fresh, home-made and pellet feeds.  
It was found that growth performance was signifi -
cantly affected by stocking density. Eels fed with 
fresh and home-made feed showed similar growth 
performances. Different growth parameters of both 
were signifi cantly higher than eels fed with pellet 
feed.

Nguyen Huu Khanh, Ho Thi Bich Ngan (2009) Preliminary 
results on small-scale seed production and grow-out of the 
swamp eel (Monopterus albus), pp 426-437, in Collection of 
Scientifi c and Technological Research (2005-2009), RIA3. Ag-
riculture Publishing House, Ho Chi Minh City.

Rearing barramundi larvae in green water en-
vironments
The Marine and Aquaculture Research Facilities 
Unit of James Cook University in Australia con-
ducted trials at a hatchery producing barramundi 
(Lates calcarifer) fi ngerlings in a green water en-
vironment. The 40-day experiment fulfi lled most 
objectives such as system design (larval cultural 
tanks and live feed reared vessels), production 
of microalgae, rotifer and artemia as live feed (in-
cluding harvesting and enriching) and larval rear-
ing techniques. The experiment produced 7,950 
fi ngerlings with an average length of 36 mm. The 
survival rate was 34.9 percent

Phung Bay (2009) Some Results of the Trial for Rearing Lar-
vae of Barramundi Lates Calcifer (Bloch) in Green Water En-
vironment, pp 438-444, in Collection of Scientifi c and Tech-
nological Research (2005-2009), RIA3. Agriculture Publishing 
House, Ho Chi Minh City.

Artifi cial propagation and grow-out of bronze 
featherbacks
A study on the artifi cial propagation and grow-out 
of the bronze featherback (Notopterus notopterus) 
was conducted in Dak Lak province between May, 
2007, and August, 2009. After injection, 90 to 100 
percent of females produced eggs with fecundity 
ranging from 1,500 to 1,850 eggs per kilogram. 
The fertilization rate ranged from 70 to 86 percent 
and the hatching rate from 74 to 84 percent. After 
30 days, the size of the fi ngerlings ranged from 2.5 
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to 3.0 cm. Feeding with water worms (Tubifex sp.) 
and earth worms (Perionx excavatus) achieved 
the same results. The survival rate for rearing larva 
ranged from 36 to 46 percent. Two grow-out ex-
periments were conducted. In the fi rst, two ponds 
were stocked with self-produced seed and a third 
with seed taken from Tien Giang province. In the 
second, only self-produced seed was used. Af-
ter eight months, the fi sh reached 19.27 to 19.83 
cm in length, weighing between 59.22 and 63.03 
grams. The survival rates for self-produced seed 
were higher at 61.78 to 72.67 percent which com-
pared with 58.09 percent for seed from Tien Giang 
province. Yields varied from 3.4 to 4.3 tonnes per 
hectare and food conversion ratios ranged from 
2.33 to 2.41.

Phan Thi Le Anh, Hoang Trong Trien and Phan Duc Nha 
(2009) Study on artifi cial propagation and grow-out technol-
ogy of feather back fi sh Notopterus notopterus ((Pallas, 1769) 
in Dak Lak province, pp 465-477, in Collection of Scientifi c 
and Technological Research (2005-2009), RIA3, Agriculture 
Publishing House, Ho Chi Minh City.

Oil and water degradation in shrimp ponds
Aquaculture faces environmental problems and 
diseases, particularly in semi-intensive and inten-
sive shrimp ponds. This paper shows the status 
of environmental degradation, reasons for falling 
shrimp productivity, an analysis of accumulated 
organic matter, oxygen consumption by soil and 
water in ponds and falls in aerobic bacteria casing 
soil and water degradation. It also shows factors 
behind the decrease in shrimp farm productivity 
and the degradation of shrimp ponds.

Nguyen Huu Tho (2009) Results of factors and reasons caus-
ing soil and water degradation on degrading-productive semi-
intensive and intensive shrimp ponds, pp 645-654, in  Col-
lection of Scientifi c and Technological Research (2005-2009), 
RIA3. Agriculture Publishing House, Ho Chi Minh City.

Seed production and grow-out of mud crab
Research Institute for Aquaculture No 3 (RIA3) has 
put much effort into understanding the biology and 
aquaculture of shrimps, crabs, echinoderms and 
molluscs. To maintain the Vietnamese crab indus-
try, it has carried out projects to understand the bi-
ology of the mud crab (Scylla paramamosain) and 

to develop grow-out technologies. In collaboration 
with the Australian Centre for International Agricul-
tural Research (ACIAR), a project was conducted to 
develop cost-effective formulated diets for the mud 
crab. After 10 years, large-scale mud crab hatch-
ery technology was developed and successfully 
applied with the author receiving an award from the 
World Intellectual Property Organisation in 2005. A 
manual for researchers, biologists, hatchery and 
pond operators and students provides information 
on the biology of the species and techniques for 
larval rearing, nursery and grow-out 

Nguyen Co Thach (2009) Seed production and grow-out of 
mud crab (Scylla paramamosain) in Vietnam, pp 849-850, in 
Collection of Scientifi c and Technological Research (2005-
2009), RIA3. Agriculture Publishing House, Ho Chi Minh City.

Collection of Scientifi c and Technological Research (2005-2009), the 
RIA3 publication marking the Nha Trang institute’s 25th anniversary
Collection of Scientifi c and Technological Research (2005-2009), the 
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Pham Mai Phuong
Pham Mai Phuong has left the MRC Fisheries Programme after fi ve years to return to the Vi-
etnamese Ministry of Agriculture and Rural Development’s Research Institute for Aquaculture 
No. 2 (RIA2) in Ho Chi Minh City. She is now working as deputy manager of the institute’s Plan-
ning and Finance Division. Ms Phuong joined the programme in Vientiane in 2006 and previ-
ously worked as a senior researcher with RIA2. Before that, she worked on an MRC project 
researching fi sh migrations and spawning and the impact of water management. She was 
also national fi sheries counterpart for an MRC programme for wetland management, a mixed 
shrimp farming project funded by the Australian Centre for International Agricultural Research 
(ACIAR) and a study of shrimp disease in southern Viet Nam funded by Danida. Ms Phuong 
joined the then Ministry of Fisheries in 1984 where she initially worked as a researcher. She 
completed a master’s degree in International Fisheries Management at Tromsoe University in 
Norway in 2004. She completed a bachelor’s degree at Ho Chi Minh City University in 1984.

Pham Mai Phuong

PHOTO: LEM CHAMNAP

Nguyen Hai Son
Nguyen Hai Son has joined the MRC Fisheries Programme as a programme offi cer. Mr Son 
was previously senior researcher in the Aquatic Resources and Inland Fisheries Department 
of the Research Institute for Aquaculture No. 1 in Hanoi. During this period, he worked as 
team leader on a project to assess the impact of the introduction of ice fi sh on indigenous spe-
cies in Thac Ba Reservoir in Yen Bai province. He was also team leader for a sturgeon cage 
culture experiment in Thac Ba Reservoir and another project to estimate the carrying capacity 
for cage culture in Bao Linh and Tam Hoa Reservoirs in Thai Nguyen and Lang Son provinces. 
Before that, he worked on various reservoir fi sheries projects including several funded by the 
Australian Centre for International Agricultural Research (ACIAR). Mr Son joined the then 
Ministry of Fisheries in 1997. He has a Bachelor of Agriculture degree from Hanoi Agriculture 
University as well as a Diploma of Aquaculture and a Master of Aquaculture degree from 
Deakin University Melbourne.

Nguyen Hai Son

PHOTO: CHHUT CHHEANA

Ngor Peng Bun has rejoined the MRC Fisheries Programme as its capture fi sheries special-
ist. Mr Peng Bun was previously deputy chief of the biological division of the Inland Fisheries 
Research and Development Institute (IFReDI) of the Cambodian Fisheries Administration and 
also team leader of the administration’s monitoring and evaluation unit. Before that, he was 
team leader for a fi sheries statistics and information project. Mr Peng Bun joined the then 
Fisheries Department in 1998, initially working in the planning and accounting offi ce. Be-
tween 2003 and 2005, he was a project supervisor under the Assessment of Mekong Capture 
Fisheries (AMCF) Component of the Fisheries Programme. Mr Peng Bun has two master’s 
degrees, one in environmental management and development from the Australian National 
University in Canberra and another in science in information management from the Asian 
Institute of Technology in Bangkok. He earned his bachelor degree in fi sheries science at the 
Royal University of Agriculture in Phnom Penh.

Ngor Peng Bun

PHOTO: CHHUT CHHEANA

Ngor Peng Bun
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Areas drained by tributaries of the Mekong River
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Fishermen pulling in a stationary trawl net on the Tonle Sap in Kandal province north of Phnom Penh in January. The fi shermen are part 
of the dai fi shery, an industrial-sized fi shery comprising 15 rows of stationary trawl nets on a 35 km stretch of the river that accounts for up to 14 
percent of the annual catch from the Lower Mekong Basin. This photo was taken from Row No 13 during the peak catch period, generally about 
six days before the full moon. The dai fi shing season usually peaks in December and January.  See Policy Brief inside.  
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