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INdustry attempts to regaIN coNsumer coNfIdeNce

Vietnam

ImproVIng pangasIus 
standards in the mekong

P
angasius farming in 
the Mekong Delta 
is an important 
industry that 

employs around 100,000 
people and covers more 
than 6,000 hectares of Vi-
etnam. In 2012 it generated 
exports valued at £1.15 bil-
lion, with Europe account-
ing for 24% per cent and 

nIckI Holmyard the US for 21%.    
The industry began in a 

serious way just 15 years 
ago, when farmers began 
to see the potential for 
selling beyond the domestic 
market and increased their 
production capacity. In 
the following decade the 
industry grew slowly from 
just under 100,000 tonnes 
to 400,000 tonnes, then 
rapidly took off as large 

numbers of farmers started 
farming pangasius to meet 
the demands of a growing 
international market look-
ing for alternative supplies 
of white fish. In just two 
years, production leapt to 
1.4 million tonnes before 
declining to the current 
level of around 1.2 million.  

This decline was precipi-
tated by exposés of poor 
environmental controls on 

farms, excessive use of anti-
biotics and chemicals, and a 
disregard for social welfare. 
The result was a serious 
setback for pangasius in 
terms of both sales and 
reputation, and Vietnamese 
fish farmers have struggled 
to regain consumer trust.   

However, the government 
stepped in with tighter 
controls and set up initia-
tives to improve produc-

tion and environmental 
standards, with the aim of 
reassuring seafood buyers. 
One major initiative has 
been the promotion of 
greater uptake of stand-
ards such as Global GAP,  
VietGAP and ASC.  

The government’s target 
of 10% of production being 
ASC certified by the end 
of 2013 has already been 
exceeded by 5%. Thirteen 
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Improving pangasius standards in the Mekong

Government 
targets for 

certification 
have already 
been exceeded

farms are currently ap-
proved and a further five 
are undergoing audit.

TargeTs
GAP certification is also 

being promoted and the 
ambitious target is for all 
pangasius farms to be Viet-
GAP certified by 2015.  

‘Pangasius is one of our 
key farmed species and 
makes up 40% of total 
aquaculture volume,’ ex-
plained Dr Pham Anh Tuan, 
deputy director general of 
the Vietnam Directorate of 
Fisheries.

‘We have put money and 
resources into research 
to improve juvenile quality, 
feed quality and production 
standards, with an emphasis 
on food safety, traceability, 
animal health, environmen-
tal protection and social 
standards,’ he added.

The new strategy, which 
all the major producers 
have signed up to, includes 
the production of higher 
quality feed, tighter control 
of raw materials and the 
development of more ef-
fective feeding methods. At 
present pangasius are fed 
by hand to appetite, even 

on the largest farms.
In addition, attention 

is being paid to improv-
ing farm infrastructure 
such as water supply and 
waste treatments and 
to researching improved 
production methods.

InTegraTIon
Vinh Hoan is one of the 

largest pangasius produc-
ers, and also operates its 

deputy general director.
The company has a 47ha 

hatchery and 300ha of 
grow-out farms, where 1kg 
fish are produced in large, 
intensive ponds. They spend 
2-3 months in the hatchery 
and 6-7 months in the 
ponds. These are fed with 
water from the adjacent 
Mekong River and around 

30% is replaced each 
day. Waste water passes 
through a settlement pond 
filled with water hyacinth, 
which reduces the phos-
phorous and nitrogen load. 
Ponds are worked on an all 
in/all out basis and fallowed 
at the end of each cycle.

Water quality and 
temperature are regularly 

monitored to ensure there 
are no issues that would 
affect the fish. Temperature 
in the ponds ranges from 
28 to 32°C, which matches 
the preferred range of 
pangasius.

‘We supply around 80% 
of the raw material for 
our processing unit and 
we contract farmers to 

Opposite page: bailing fish from a wellboat. This page, clockwise from top left: Chris Ninnes 
of ASC with a pangasius; fish are fed by hand; EWOS trial ponds; a wellboat delivers fish to 
the factory

own feed mill plus primary 
and secondary process-
ing plants. ‘Full integration 
makes the most sense 
because it enables us to 
manage the process from 
start to finish,’ said Nguyen 
Ngo Vi Tam, the company’s 
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provide the remainder,’ 
explained Nguyen Ngo Vi 
Tam. ‘In this way we can 
be more flexible in our 
demand.’

Farmers working in isola-
tion only receive around 
£0.66-0.72 per kilo for 
their fish, whilst processors, 
working on a 35-40% yield, 
sell for three times this 

value. In the supermarkets, 
it is one of the cheapest 
items on the fish counter. 

Vinh Hoan farms have 
GlobalGAP, AquaGAP, 
BAP and were the first 
in Vietnam to gain ASC 
certification. ‘Because we 
already had a number of 
other certifications, it was 
not too onerous for us to 

comply with the require-
ments of ASC, which 
requires strict controls on 
the source of fish meal and 
fish oil, improved produc-
tion methods, lower stock-
ing densities and control of 
escapees, plus habitat and 
biodiversity protection and 
social responsibility,’ said 
Nguyen Ngo Vi Tam.

 ‘Two of our farms are 
now certified, amounting 
to some 14,600 tonnes, but 
demand for ASC pangasius 
is growing, especially from 
Europe, so we are bringing 
a third farm under the cer-
tification scheme this year.’

Vinh Hoan is working on 
a broodstock development 
programme to improve the 
quality of fingerlings and 
has introduced a traceabil-
ity system that follows the 
fish from egg to packaged 
product. Industry stand-
ard for mortalities is 20% 
throughout the lifecycle, 
which the company is 
working to reduce.  

The fishmeal factory, set 
up in 2007, produces 100% 
of the company’s require-
ments for feed. It also 

produces fishmeal and fish 
oil from pangasius waste, 
which is sold for use in 
feed for other fish such as 
barramundi and snakehead.  

The Hung Vuong Cor-
poration runs a similar 
intensive pangasius pond 
operation, raising and 
processing 120,000 tonnes 
of fish per year to Global-
Gap standard, and a grow-
ing proportion to the ASC 
standard. Fish is processed 
in their 12 factories, built 
close to the production 
sites on the riverside.  

exports
Nguyen Dang Khoa, vice 

sales manager of Hung 
Voan, explained that cur-
rent exports are worth 
around $200 million, but 
the company aims to in-
crease this to $300 million 
by 2015. ‘Being certified 
against the ASC standard 
has definitely helped in our 
dealings with customers 
and we are gradually in-
creasing the number of our 
farms that operate to the 
ASC standard. It has also 
improved production rates 
and reduced mortality, 
making our business more 
efficient.’   

All pangasius are trans-
ported live to the process-
ing plants in specially 
developed wellboats, and 
the transformation process 
to frozen product takes 
less than 2 hours.  

New feed pro-
ducer

EWOS is a newcomer to 
feed production in Vietnam. 
The company entered a 
joint venture agreement 
with Anova Feed in 2009 
to run their small feed mill 
on the outskirts of Ho 
Chi Minh and took over 
management of the plant 
in 2011. The factory now 
has ISO 9001, is working 
towards ISO 14000, and is 
aiming to gain ISO 2200.   

Following the installation 
of a new biomass boiler, 

Above: panga fillets. Left: 
water hyacinth reduces 
nitrogen and phosphorous 
levels in the settlement 
ponds. Opposite page: fish 
are fed in large, intensive 
ponds
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production capacity has 
been trebled to around 
180,000 tonnes per year 
and demand for its high 
quality pangasius feed is 
growing. EWOS has also 
become the acknowledged 
market leader in snakehead 
feed and is looking into 
feed for emerging species 
including barramundi, red 
tilapia, cobia and pompano. 
It is certifi ed to produce 
feed to Global Gap and 
ASC standards and exports 
certifi ed feed as well as 
supplying the domestic 
market.

Confi dent of a solid 
future in the country, 

EWOS recently completed 
a buyout of the plant.  

Dave Robb, deputy 
general director of EWOS 
Vietnam, explained that 
particular emphasis was 
given to R&D within the 
company, which has set 
up two trials sites in the 
Mekong Delta to improve 
the performance of its 
feeds. Trials are overseen by 
EWOS Innovation in Nor-
way and managed locally.

‘We are working to 
understand the nutritional 
needs of the fi sh better, 
which will help us to pro-
duce an optimal feed for 
this species.  The original 

industry formulation for 
pangasius was based on 
that used in the US Chan-
nel catfi sh industry and is 
not necessarily the most 
appropriate for conditions 
in the Delta,’ explained 
Dave.  

The pangasius industry 
now appears to be on a 
new footing, although each 
week seems to herald a 
new market crisis, not 
helped by the global eco-
nomic situation. However, 
Dr Pham Anh Tuan believes 

that the country’s pangasius 
farmers and processors are 
well placed to meet the 
growing need for high qual-
ity seafood, and explained 
that a new trade associa-
tion has just been formed 
to help achieve this. FF

EWOS recently completed a 
buyout of the plant
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Hungary for success

CASTING AN EYE ON EASTERN EUROPE

Hungarian Aquaculture

T
otal annual aquaculture production in Hungary 
varies between 14,000 and 16,000 tons. As in 
most Central and Eastern European countries, 
pond culture is the most important subsector, 

with a yearly production of 12-14,000 tons, accounting 
for 85-90 per cent of the volume. 

Changes in annual production mainly come from the 
fact that most pond farmers use traditional low intensity 
(extensive or semi-intensive) technologies, characterised 
by strong reliance on natural food production, thus yearly 
harvests are subject to weather conditions. 

This kind of fi sh farming activity is often considered to 
be the oldest in Europe, dating back to Medieval times, 
and is considered a cultural heritage in certain regions 
of Central and Eastern Europe. Typical fi sh ponds are 
earthen enclosures and cereals are applied as supplemen-
tary feed to natural food, contributing to 30-60% of the 
biomass gain, depending on the level of farming intensity. 

TIBOR FELEDI, GERGO GYALOG, ANDRAS 
RÓNYAI AND LASZLO VÁRADI 
RESEARCH INSTITUTE FOR FISHERIES, 
AQUACULTURE AND IRRIGATION (HAKI), 
SZARVAS, HUNGARY

Combined
extensive

and intensive 
systems are 
increasingly

popular

Fish yields range from 500-1,000 kg ha-1 year-1 in 
extensive technologies to 1,000 – 2,000 kg ha-1 year-
1 in semi-intensive technologies. These plankton and 
cereal-based traditional technologies do not allow the 
production of valuable predatory species – 95-98% of 
the biomass gain originates from the growth of common 
carp (75-80%) and Asian carps. Carnivorous fi sh are only 
used in these technologies to control undesirable fi sh 
species, as direct feeding with pellets is not effi cient in 
polyculture. Although this way of farming can be regarded 
as a resource-saving, environmental-friendly production, 
numerous factors have challenged its economical sustain-
ability. Rising fi xed costs, deteriorating market position of 
carps (demand shifting toward predators) and increasing 
bird predation have adverse effects on profi tability of 
low-intensity technologies. 

However, two distinct pond culture development 
models show themselves adaptable to survive: (i) creating 
a multifunctional farming model and generating income 
from angling, bird watching and tourism; (ii) applying 
intensive technologies that rely almost exclusively on for-
mulated feeds (in combination with of the use of smaller 
ponds or cages in ponds) and cutting the fi xed costs per 
kg fi sh by increasing yields to 5-15,000 kg ha-1 year-1. 

Probably, as always, the best path to follow lies between 
the extremes: integration of certain elements of the 
two models creates a good opportunity for combined 
extensive systems.

Intensive tank aquaculture accounts for a yearly produc-
tion of 2,000 tons in Hungary (10-15% of total aquac-
ulture). Flow-through systems using geothermal water 
are used for North African catfi sh (Clarias gariepinus X 
Heterobranchus bidorsalis) farming, producing some 1,800 
tons yearly. The production of this species is a success 
story of Hungarian fi sh culture. The research work 
started in 1984 and nowadays Hungary is the second 
largest catfi sh producer in Europe. Caviar-end sturgeon 
farming in recirculation systems (RASs) is practised in 
5-6 farms, producing 50-80 tons of meat and 2-3 tons of 
roe annually. Cold water aquaculture is not signifi cant in 
Hungary, three farms produce some 30-60 tons of trout 
annually. Barramundi is produced in RAS and European 
catfi sh (Silurus glanis) is produced in cages in one farm.

R&D AND INNOVATION
Hungary is one of the most active participants in R&D 

projects of the EU’s 6th and 7th Framework Programs, 

mainly through the activity of the Research Institute for 
Fisheries, Aquaculture and Irrigation (HAKI). HAKI is an 
important participant in EU projects, with components 
aimed at the development of pond fi sh farming technolo-
gies and the breeding of productive and disease-resistant 
common carp varieties – such as Sustainaqua, Aquamax 
and Eurocarp. In Hungary, just like in other Eastern Euro-
pean countries, the great challenge is how to make con-
ventional pond fi sh production viable, taking into account 
the increasing competition for freshwater resources and 
the changing market needs. 

As a result of these recent R&D projects, new systems 
and technologies are available for practical application. In 
combined intensive and extensive (CIE) systems high val-
ue species are produced intensively in a small production 
unit, while the excess nutrients of the intensive system 

SUCCESS
Hungary for

Opposite page:
paddlefish have great 
potential. Clockwise
from top left: the 
recirculation system at 
HAKI; selecting carp 
broodstock; producing 
African catfish using 
geothermal water; a 
striped bass hybrid
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Stirling scientists tackle global sea lice problem

TACKLING SEA LICE AT THE INSTITUTE OF AQUACULTURE

Sea lice

Stirling research 
ROUND UP

Historically
hatchery-

reared wrasse 
have been less

effective

S
ea lice are naturally occurring obligate crusta-
cean ectoparasites of salmon that continue to be 
one of the most costly and challenging fi sh health 
issues for the salmon farming industry, with 

Scotland alone spending over £30 million per year on 
mitigation. Despite the continued focus of the aquacul-
ture industry on the use of integrated pest management, 
alternative approaches are urgently required. 

The Institute of Aquaculture (IoA) is at the forefront of 
the battle against sea lice, with research projects on all 
main strategies, including the deployment of cleaner fi sh, 
the development of a vaccine, studies on host/parasite 
resistance designed to identify the parasite’s weak spots 
and the screening/development of novel products to re-
duce sea lice burdens. Professor Herve Migaud, Director 
of Research at the IoA, commented: ‘These projects dem-
onstrate the leading  position occupied by the Institute in 
supporting the Scottish aquaculture sector and underline 
our strong commitment to solving current problems in 
sustainable aquaculture in the UK and worldwide.’

WRASSE - A BIOLOGICAL CONTROL 
The cohabitation of cultured native cleaner-wrasse 

species with salmon stocks is widely considered as one 
of the most environmentally friendly and sustainable solu-
tions to pest management. This sustainability is nonethe-
less only achievable if the wrasse are farmed rather than 
wild-caught. The farming of wrasse is currently in its rela-
tive infancy, with limited knowledge of their reproductive 
physiology, spawning behaviour, larval development and 
general performance in captivity. Leading Scottish salmon 
producers, Marine Harvest Scotland (MHS) and Scottish 
Sea Farms Ltd (SSF), and scientists from the Institute of 
Aquaculture (IoA) Reproduction & Genetics team have 
been recently awarded co-funding of £2.1m from the 
Technology Strategy Board to support their collaborative 
wrasse initiative. John Webster, Technical Director of the 
SSPO, says: ‘We are delighted that Scottish salmon farm-
ing has attracted TSB funding for a project designed to 
further improve the industry’s sustainability. The prospect 
of biological control of sea lice through the use of cleaner 
wrasse is exciting and promising.’ The project started in 
January 2012 with the aim of developing the technolo-
gies to breed and grow commercially viable numbers of 
wrasse in tanks and to deploy in the salmon industry. 

Benefi ting from extensive expertise in aquaculture 
ventures and in the use of wrasse as a biological control 
against sea lice, the industrial partners are currently run-
ning a dedicated wrasse hatchery in University of Stirling 
premises at Machrihanish (formerly Machrihanish Marine 
Farm Ltd), presently holding over 1000 ballan wrasse 
broodstock under different light and temperature re-
gimes. The project is supported by two dedicated IoA sci-
entists: Bridie Grant (PhD student) and Dr Eric Leclercq 
(Post-Doctoral Research scientist) under the supervision 
of Professor Herve Migaud and Dr Andrew Davie.

Achievements in 2012 include: improved spawning quan-
tity and quality; refi nement of larval rearing protocols; the 
testing of custom-designed wrasse diets (in collaboration 
with fi sh feed companies); increased understanding of sex 
identifi cation; and manipulation, stress response, behav-

iour and wild wrasse population dynamic and genetics. 
One of the most important tasks during this fi rst year 
was to confi rm the effi ciency of wrasse in removing sea 
lice from salmon.

The delousing effi ciency of wild wrasse in sea cages is 
well documented across Scotland and Norway. However, 
this is not the case of their hatchery counterparts that 
have been reared on dry pellets. A preliminary trial at 
Machrihanish Marine Environmental Research Laboratory 
(MERL) assessed the performance of cohabiting hatch-
ery-reared ballan wrasse (c30g in weight) in delousing 
Atlantic salmon (c150g in weight). The experiment tested 
two wrasse/salmon ratios (6% or 12% wrasse by number) 
with 50 salmon (± 7.5 lice / salmon). 

The trial proved to be highly successful, with the total 
sea lice burden being reduced by 86% and 98% (6% and 
12% treatments, respectively) following 40h of cohabita-
tion with both gravid female and adult/pre-adult stages 
preyed upon (Figure 1). 

VACCINE – A NEW WEAPON IN THE WAR
One alternative to the use of therapeutic medicines 

would be the development of an effi cacious vaccine, pro-
viding long-term protection. Such a vaccine would 

Figure 1

Opposite: Wrasse 
broodstock at 
Machrihanish wrasse 
hatchery (P Featherstone)
Above: Male and female 
sealice (W Roy)
Figure 1: Average sea-
lice count per salmon 
(15 salmon assessed / 
treatment / tank) at the 
start of the experiment 
(0h) and following 40h 
of cohabitation with 6% 
or 12% ballan wrasse 
(30g, hatchery-origin) in 
600 L tanks at a water 
temperature of 13.5°C 
(Migaud H and Leclercq E)
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