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Welcome to a New Year!

WELCOME

the entire range of fish farming activities as
we pass through 2021 and it is this magazine’s
role to provide the information on nutrition,
We are very happy to have you with us for
technology and personal experiences that
2021 as this will be an exciting 12 months as we
encourage the industry in addressing the issues
hopefully pass through the declining stages of the
mention here.
Covid-19 pandemic with the help of vaccinations
International Aquafeed has within its covers
and new treatments so that we can once again
a separate magazine called Fish Farming
engage - at close quarters - with colleagues and
Technology (which also has its own dedicated
customers.
website www.fishfarmingtechnology.com).
However, there are likely to be set-backs along
Together they address both aspects of the
the way, but overall we must keep positive about
industry - nutrition and farming. That is why we
how we further advance our industry in the
have two editors at the front of the magazine
supply of safe seafood products to consumers:
Roger Gilbert
Publisher – International Aquafeed
to help serve these critical areas in detail who are becoming more aware as the months
and Fish Farming Technology
Professor Simon Davies on Health & Nutrition
go by that fish and crustacea plus aquatic plants
and Erik Hampel on Fish Farming Technology.
that yield up nutritional benefits are playing an
This month we are introducing (on page 36) a new section called
increasing role in our diets.
Applied Feed Technology which will look specifically at the advances
Providing safe and nutritious food products - that are affordable and
being made in the equipment used to produce fish feeds.
competitive with other protein food sources - is vital not only for the
I must also point you to our Spanish-language Edition editor
continuous development of our industry, but to take pressure off our
Antonio Garza de Yta ,who (on page 20) looks at the State of World
dependence on wild-caught fish. We have to also consider how to
Aquaculture; a good read to start off 2021!
reduce the pressure on the marine environment and how to minimise
Our columnist Petter Johannessen of the International Fishmeal
the impact on the terrestrial environment surrounding and from pond,
and Fish Oil Association (on page 12) looks at sustainability in stock
river, coastal and estuary fish farming.
management as a responsibility of coastal states.
Recirculation systems and Raceway Pond Farming systems are
This issue is full of great stories and features. Please enjoy and join
finding favour as they are able to minimise their impact on the inland
with me in thanking all our contributors and advertisers, wishing them
environment while improving the yield of fish for consumption.
and your fellow readers a Happy and Prosperous New Year!
I’m confident we will see greater adoption of new technologies into

This month on IAF TV
This month we have an interview with
Dr Hamady Diop of AUDA-NEPAD
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NUTRITION & HEALTH
I would like to start by welcoming you all
to a new year, a year which still looks to
be hampered by the ‘new normal,’ as the
global crisis that defined 2020 remains a
very serious and defining issue for us all.

Honorary Fellow and in this edition

Some personal news that I’m very pleased to
announce is my election as an Honorary Fellow
of The Institution of Aquaculture Singapore.
This is in recognition of my 35 years activity
and work in fish nutrition. It is indeed an honour
and privilege to be recognised by this prestigious
As it appears that for the most part at least,
organisation at the gateway to SE Asia.
2021 will be burdened by many of the
Turning to our current edition, we have a very
issues that dominated its predecessor, we
Professor Simon Davies interesting article as our Species Topic from my
must all be most vigilant for many more
Nutrition Editor, International Aquafeed
good friend Walker D Wright-Moore from the
months to come in facing COVID-19, as
USA, who works as the nursery manager for
well as its newly emerging specific variants.
Great Falls Aquaculture located at Turners Falls,
I have been in lockdown in Plymouth,
MA. This is now the largest closed system barramundi operation in
UK, whilst our government continues to steer us along a
America supplying live fish to the major markets and restaurants. I
precautionary route, with the roll out and delivery of our vaccines
am sure that you will find Walker’s account of their developments
beginning to pick up pace. This continues to be a major task, and
over the decades and their committed team a great read.
with any luck it will enable us to hopefully transition to a more
We also have an article on the potential investments for aquaculture
normal life, allowing us to return to our busy agendas at some
in Mozambique which is very timely given the new African chapter
point in the year ahead.
of WAS and the rich resources in this huge continent. There’s even
We must give full credit to our scientists for their diligent
more to think about than tilapia and catfish but of course tilapia is still
research efforts and successes in the novel vaccine production,
a very important warm water species that has an amazing future.
which would normally take many years of screening and efficacy
We also have a very interesting feature on sturgeon and caviar
trials prior to implementation. This we have much experience of in
the animal veterinary sector and of course in fish, when preventing production from Germany with an emphasis on sex selection and
early differentiation. Indeed it is well recognised that Germany is a
and quelling our own specific pathogens that we encounter in
global player in aquaculture engineering with a focus on land based
aquaculture.
RAS facilities now being advocated in many parts of the world and is
Vaccines have revolutionised our industry, providing healthy,
of obvious relevance to sturgeon operations.
fit stock which in turn allows us to maximise the benefit of high
On the topic of sturgeon, I was delighted and surprised to
quality diets and feeds. Indeed the immune system of both fish
and crustacean species is highly dependent on good nutrition, with learn from my good friend Dr Bob Durborow at Kentucky State
University of recent developments by scientists in Hungary for the
the whole basis of vaccines being to elicit an effective antibody
first time hybridisation of the Russian sturgeon with the American
response, as part of the acquired or specific immune pathways.
paddlefish that are related species (Acipenseriformes). They
This is vitally important in our management of fish pathogens and
have termed this strange hybrid ‘sturddlefish.’ It is expected that
to mitigate infection.
this could lead to different types of caviar production and being
In human and animal medicine we can engage and learn much
perhaps more economic as well as improving US and Russian
together with potential applications of these technologies for fish. I
am very encouraged by the so called DNA and mRNA vaccines that relations?
I am certain that our regular features and the interviews with leading
can be much more targeted to the genetic machinery of antibody
experts and authorities across the spectrum of talent most informative.
generation, which can result in superior and more efficient vaccine
It is always reassuring that we have access to so many stakeholders in
products that can also be also delivered in the diet.
the aquafeed domain.
However, we are a very fluid and responsive publication and we
Brexit relief
are
very keen to engage with all of our established clients, whilst
A further issue that dominated the end of 2020 is the Brexit trade
also always looking to expand our network. Our news, features and
negotiations, which were completed with some success regarding
open markets and no tariffs between the UK and the EU. This is of advertising keeps us at the front of the business; embracing aquafeed
science and associated fish farming technology. So please keep your
much relief but it does relate to our fish exports and imports and
flow of news, features and new products streaming as its imperative
also aquaculture products. It was a big surprise to me to learn that
to our success - and yours!
in total fisheries and aquaculture only accounted for some 0.018
Looking forward to this year, let us be optimistic about what is
percent of GDP for the UK.
technically the first year of the 2020s. We will prevail and emerge
Clearly, we need to address this and significantly invest in landcollectively and grow stronger. Resilience is so important and we can
based fish farming in Britain and elevate this potential in England,
overcome any challenges with diligence and pragmatic approaches.
Wales and Northern Ireland as well as the established salmon
We have and still encounter difficulties with COVID-19 and many
sector in Scotland. In 2021 I am expecting to see much more
limitations being imposed on meetings and travelling. However, this
regional investments including in my own territory of Devon and
will pass and time is a healer. In the meantime, Good fortunes to all
Cornwall in the SW of England where there is a growing interest
and a very Happy and Prosperous New Year!
in aquaculture and marine biotechnology.
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FISH FARMING TECHNOLOGY
I am often in awe of technology,
perhaps because I am not a
technologist. I think it is fascinating
what technologists can come up
with, just look at computer and
communications technology we have
today!

undertaken into biology, feed, cages and
technology.
Our little group looked at the various inputs
and we did include a market evaluation. The
market for cod was very big and it was being
supplied by the traditional fleets including
the coastal fleet, the ocean-going fleet - but
not by aquaculture.
We looked at the cost of producing one kg
During my lifetime, I have witnessed
of
farmed cod, which at the time came to
a really incredible development. I
Erik Hempel
about
NOK 35 (US$5). Then we looked at
remember when we watched science
The Nor-Fishing Foundation
the first-hand prices paid to the fishermen
fiction movies and saw people talking
for fresh cod. It was on average NOK 11
into a wristwatch that also worked as
(US$1.60), so it did not look too good.
a telephone or ‘communicator’ - as I
There was indeed a market for very highbelieve they called it.
quality (and expensive) fresh cod however. White tablecloth
This was futuristic science fiction and although mobile phones
were already a reality, they were large, heavy pieces of machinery restaurants in Europe and North America were willing to pay extra
for high quality cod that could be delivered at an agreed time.
that cost a fortune. Then yesterday I learned that my eight-yearWe looked into this market and concluded that it amounted to
old grandson had got just such a watch/telephone for Christmas!
about 40,000 tonnes annually, on a global basis. So we told cod
In fish farming, technology has and will continue to play an
farmers that when their production approached 40,000 tonnes,
increasingly important role. Traditional aquaculture relied on
prices would drop dramatically, and so it did. Many investors lost
very simple technology, which produced very marginal results.
millions because they did not consider the market, as they mainly
Today, aquaculture is a highly sophisticated activity based on a
considered the technology.
wide selection of scientific fields.
I do not know what the cost of producing one kg of farmed cod
And yet, I have seen aquaculture ventures, with ready access
is today but I do know what the first-hand price of cod is. I also
to very advanced technology, fail. Many investors have come to
know what restaurant operators are willing to pay for high quality
me over the years and asked for help in setting up aquaculture
cod. The global market is a bit bigger today, because cod has
operations and they have usually been heavily focused on the
become popular on the Asian market. But the market right now
technology.
is also affected by the COVID-19 pandemic, which keeps guests
Very often I have had to tell them to forget it because their
away from restaurants.
plans have not been viable. Nothing wrong with the technology,
I suppose my point is that planning an aquaculture operation
though. In 90 percent of the cases, they either had not considered,
requires a lot of information, biological and technological
or grossly overvalued, the market.
information, for sure. However, we must not be blinded by
As cod farming is coming back after a 15-year period in the
technology.
doldrums, I am reminded of a study I was part of back in 2000.
We must also take into account other information, such as
A group of us were asked to write a report on future species in
market information, price information, logistics information, etc.
Norwegian aquaculture and amongst the species that we were
Modern aquaculture is a complex industry, and a wide array of
to evaluate, was cod. Investors were already putting money in
disciplines are involved, not only technology.
new ventures with cod and a lot of research was already being
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The aquaculturists

Do you want more industry news?
Get the industry news highlights, along with content from International
Aquafeed magazine straight to your inbox every week!
Join the mailing list at:

bit.ly/pplenews
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Sustainability in the seafood
industry

T

he seafood industry delivers a high protein food
with one of the lowest environmental footprints,
yet it is still overshadowed by a history of
unsustainable practices.
The industry has come a long way over the last two
decades. By adopting responsible farming practices
and creating sustainable feeds, the industry has created
a positive environmental story. With this progress in
mind, the time might now be right to launch a good news
story that is both simple and allows easy engagement by
consumers.
There is a shift in the market towards more positive
messaging around seafood from key NGOs, partly lead by
a holistic view of the global food system.
Last month saw the World Wildlife Fund (WWF) launch
their Planet Diet, which comes complete with menu
planner. In this most recent edition, seafood features more
prominently than other high protein foods. The WWF
encourage consumers to purchase certified seafood, whilst
it’s also clear that they see it as part of the solution in a
planet friendly diet.
This is not surprising given that fish has a smaller
environmental impact compared to other high protein food
choices, as the Protein Scorecard by the World Resources
Institute so clearly illustrates.
A public image repositioning strategy may be required
to change the existing consumer mind set, however we
as the industry can dispel the myth by simply defending
ourselves all of the time. That is why BioMar has created
the Sustainable Nutrition campaign; to help inspire a new,
simple message that we can all adopt.
Katherine Bryar, Global Head of Marketing and Branding
for the BioMar Group says, “Fish have a great sustainable
protein story, one that will inspire people to eat more
seafood not only for their own health but for the health of
our planet. Everyone operating in the seafood industry can
relate to this campaign.”

In recent research conducted this year by Global Scan and
MSC, showed that 71 percent of consumers want to reduce
their environmental footprint and 45 percent even feel
guilty about their impact on the planet.
For most people helping to solve climate change seems
too large and complicated of a problem. This campaign
was designed to show people that with a simple food
choice they can make a difference, one bite at a time.
“With this type of behavioural-change marketing, it is
important to maintain positive messaging when telling your
story and avoid demonising others,” says Ms Bryar.
BioMar has shared the concept with several seafood industry
bodies, and there is interest to take it directly to consumers.
A Sustainable Nutrition Taskforce with representatives from
Global Salmon Initiative, Chilean Salmon Marketing Council,
British Trout Association, Norwegian Seafood Federation and
Scottish Salmon Producers Organisation, has been formed and
others are welcomed to join.
Together they will combine their collective expertise and
resources to design a marketing and media strategy. All
going well the taskforce hopes to launch this campaign to
consumers in key markets in Q2 2021.
Carlos Diaz, CEO BioMar Group says, “For BioMar it is
important that we support our customers and if this helps
create a positive environmental image around seafood and
increases consumption than it’s a win-win scenario for us
as we are solely dedicated to the sustainable future of the
aquaculture industry.”
www.supportyourplanet.com
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We protect it
We protect them
We protect ourselves
As a result of innovation and continuous improvement, Dibaq Aquaculture takes
advantage of the arrival of summer to announce a new product line:
Dibaq AquaSafe®, in which we have been actively working in recent months. It is an internal quality seal to
differentiate our high-value products.
Dibaq Aquaculture brand has always been of a valuable company, specialized in the manufacture
of special and differentiated products, using high quality raw materials, micronutrients and functional
components. However, as a result of the innovation and needs of our global market, we have managed to
go further and improve the quality of our nutrients, additives and formulas in our products with this new seal
that aims to provide value and differentiation to our clients and achieve them the maximum performance
in their production.

Why have we called it AquaSafe?

This concept includes the sustainability
and safety of water and Planet Earth, as well as the health and safety of fish fed with our products,
stimulating the immune system, protecting them against internal and external parasites and improving
productive performance. Therefore, it is a global concept that offers and focuses on the safety of the
planet and fishes.

Visit us: dibaqaquaculture.es
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Nutreco announce
the launch of its
milestone soy
sourcing policy

T

he aim of Nutreco’s sourcing
policy is to simplify the
current complex certification
schemes for its procurement
teams in Skretting and Trouw Nutrition,
as well as facilitating the complete
removal of deforestation from its
supply chain by 2025.
The new policy forms an integral part
of Nutreco’s Sustainability Roadmap
2025.
Deforestation is one of the major
sustainability challenges for the

agri- and aquaculture sector.
Annually, Nutreco currently buys
around 1.5 million tonnes of soy
ingredients and 80,000 tonnes of oil
palm products.
Soy and oil palm are major
deforestation drivers, with over half a
million hectares of rainforest, peatland
and savannahs destroyed each year for
the expansion of these crops.
The current complex certification
schemes and standards for their
procurement teams in Skretting
and Trouw Nutrition are numerous
but they do provide a variety of
deforestation assurances. These
assurances vary per certification and
they are evolving continuously to
reflect increases in knowledge and
ambition levels.

10 | January 2021 - International Aquafeed

Transparent policy
To address the challenge of ensuring
compliance with certifications,
Nutreco’s procurement teams are
launching a transparent policy,
highlighting soy-producing regions
on low and high risk of deforestation,
whilst also outlining the procurement
requirements in areas of higher risk.
Despite the Nutreco Sustainability
Roadmap deadline of 2025 for
deforestation-free soy and oil palm
ingredients, ambitious intermediate
milestones have also been determined
for Skretting.
Further milestones for specific regions
and/or species are being evaluated, for
both Trouw Nutrition and Skretting.
Emese van Maanen, Managing
Director of ProTerra Foundation
says, “The concrete targets
outlined in Nutreco’s new policy
highlight the commitment
to sustainable production,
conservation of natural resources
and also ensuring that local
communities are treated with
dignity and respect.
“We recognise the genuine
concern for the regions from
which they source ingredients
and are in full support of this
landmark approach.”
Robert van den Breemer,
Skretting Procurement Director
adds, “Procurement is about
buying the right product at the
right time, price and place.
“When it comes to soy and
oil palm, buying the right
product is difficult, and I am
excited that with this policy,
the Nutreco purchasing team
now has a tool to make it easier
to do the right thing. Because
ending deforestation is the right
thing and we in Nutreco don’t
just talk, we actually act.”
“There is immense
satisfaction in seeing our
corporate divisions Skretting
and Trouw Nutrition coming
together and moving forward
with ingredient purchasing
policies that are pragmatic and
can be implemented by our
procurement managers in over
37 countries,” says Jose Villalon,
Nutreco Sustainability Director.
“These policies are fully
aligned with our corporate
sustainability strategy,
RoadMap 2025".

AQUACULTURE

Share Our Vision
A AQ036-01

Species-specific solutions
for a sustainable and profitable aquaculture
At Adisseo, we offer species-specific nutrition and health solutions
to aquaculture customers around the world.
There is a lot to gain by optimizing your feed additive strategy.
Our aqua experts are passionate to help you find out how to increase
your productivity and profitability.
We look forward to sharing our vision with you!

www.adisseo.com
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Petter Johannessen
Sustainable stock management is
coastal states’ responsibility

M

anagement of fish stocks is critical
to ensure sustainability of the
fishing industry and the feed and
food industries which rely on it.
This is a discussion where
collaboration between scientific
bodies and political authorities is required. As
migratory species travel within national boundaries
and beyond, it is crucial that these discussions do
not happen at a state-level only, but also involve
transnational talks as well.
Procedures for stock management are in place
If we take the example of European fisheries, all fish
stocks sourced for fishmeal and fish oil in European
countries have catch limitations, also known as total
allowable catches (TACs). Biological advice on fish stocks
is given by the International Council for the Exploration
of the Seas (ICES) and agreements on TAC/quotas shall be
decided between the coastal states when it comes to blue
whiting, atlanto-scandian herring and mackerel. Quotas for
capelin, sprat, sand-eel, boarfish, Norway pout and herring
stocks are decided nationally and at the European Union
level. Bilateral agreements and international agreements
within the North East Atlantic Fisheries Commission
(NEAFC) also take place.
With this process in place, sustainability of all fisheries
as well as healthy stocks at global scales should be
ensured.

Suspension of MSC certificates

However, it is obvious that this process is highly
dependent on political goodwill. In the case of European
fisheries, quota sharing for 2021 still has to be agreed
upon by coastal states with regards to blue whiting,
atlanto-scandian herring and mackerel. This has led to
announcements by the Marine Stewardship Council
(MSC) that certificates for mackerel (as of 2019), blue
whiting and atlanto scandian herring (as of 2021) would be
suspended across eight fisheries from the European Union,

Norway, Iceland, Russia, the Faroe Islands, Greenland,
and the United Kingdom.
What happened is that individual states set TACs for
themselves following the lack of agreement between
the other coastal states, which resulted in global catches
exceeding the International Council for the Exploration
of the Seas (ICES) advice. The implication is that, while
none of the fisheries can be blamed for illegal, unreported
or unregulated (IUU) fishing, there is a biomass issue at a
global level.
Certification labels send a clear message to the
consumers that the products they buy are responsibly
sourced and produced. It is not for the customers to
understand the specifics that are behind the label, although
more and more efforts are rightly delivered to help them
navigate through the complex certification landscape.

Implications for the marine ingredients industry

Blue whiting is predominantly used for fishmeal
production. Consequently, some feed producers have
already announced that they would stick to their
commitments and keep on using a high share of certifiedonly raw materials.
Now, what is needed to regain the MSC label and restore
customers’ confidence?
The fishing industry, which is the certificate holders,
has already put a lot of efforts into this dispute, as have
the marine ingredients industry and the feed producers.
The North Atlantic Pelagic Advocacy group (NAPA) was
created in 2019 with the aim to improve North Atlantic
pelagic fisheries management, aware as all stakeholders
were that a market-driven approach had to be taken.
Entering fishery improvement projects (FIP) is under
review. Given the marine ingredient component of blue
whiting landings, these are to enter the MarinTrust
Improver Programme later in 2021.
However, this cannot be considered as the silver bullet.
Fishery improvement projects are based on a multistakeholder approach and can trigger dialogue at different
levels. They also demonstrate a willingness to move
forward.

Coastal states are key to unlock the deadlock

The bottom line is for governments to take their
responsibility and ensure that discussions at an
international level will resume. Only a transboundary
cooperation and agreement will bring a solution. It
cannot be expected that a market-driven approach
only will be efficient. Indeed, certification labels send
a strong signal to customers in certain countries, but
it is not the case everywhere. Therefore, the pressure
from MSC will not suffice to unlock the deadlock. If
sustainability is to be ensured in the long term, it is for
each state to be responsible, both at an individual and a
collective level.

Petter Martin Johannessen joined IFFO in 2018 as Director General. He was previously Global Business Director
for Risk Management and Sourcing at Cargill Aqua Nutrition and before that Supply Chain Director and Global
Sourcing and Purchasing lead at EWOS Group. Before joining the aquafeed and marine ingredients industry, he
worked at PwC (Consulting and large international process industry businesses branch). He holds a Diploma in
International Marketing and a degree in Business Administration from the Norwegian School of Management.
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Barcaldine’s first RAS grown fish reach market
he first smolts reared at Scottish Sea Farms’
new RAS hatchery were harvested recently and
delivered to customers around the world.
The fish were transferred a year ago from the
UK£58 million (US$79 million) hatchery at Barcaldine to
the company’s Loch Nevis C farm for on-growing.
With an average weight of 178g when put to sea, the
smolts are more than double the weight Scottish Sea
Farms would expect to achieve via conventional hatchery
methods, requiring two months fewer in the marine
environment to reach market size.
Maintaining peak health
The harvest marks the latest milestone in Scottish Sea
Farms’ ongoing drive to increase fish welfare and survival,
with the company quite rightly very proud of their
achievement.
“Thanks to its state-of-the-art recirculating aquaculture
system – or RAS for short – we now have much greater
control over the key growth factors of water quality,
oxygen levels, temperature, light and speed of flow,” says
Freshwater Manager, Pål Tangvik.
“This creates a more stable environment compared to
conventional flow-through hatcheries which, due to the
fact they draw in freshwater from rivers or lochs, can be
subject to changes in weather.
“We’re also able to keep each generation of fish
completely separate and bio-secure, meaning we can
maintain peak health throughout the freshwater cycle.
“Combine this with our hugely talented fish husbandry
and technical teams, and what we’re seeing is bigger,
healthier smolts which not only require less time at sea but
are better able to withstand the natural challenges of the
marine environment.”
The 17,500 square-metre hatchery has scope to produce

up to 10 million smolts annually.
Its location on the shores of Loch Creran near Oban
mean that these young salmon can be transferred directly
from hatchery to well-boat via a pipeline then transported
on to one of the salmon grower’s 42 marine farms around
Scotland’s west coast, Orkney and Shetland.
Sustainable farms
While fish welfare and survival are at the heart of the
hatchery, so too is the need to farm as sustainably as
possible. Of the 5,200 cubic metre of freshwater required
per day, up to 99 percent is recirculated, equating to a
saving of over 20 times the freshwater consumption of
conventional methods.
A complex system of filters and UV light (no chemicals)
cleans the water every 30 minutes and a combination of
heat pumps and heat exchangers maintains it at a constant
temperature. These use less energy than traditional
kerosene boilers or electric chillers and can also recover
heat from waste-water for re-use.
Meanwhile, a biomass system run on locally sourced
wood chip provides heating and hot water throughout the
rest of the facility.
“When it came to transforming our freshwater farming, it
seemed only natural that we do so in the greenest way possible:
from reducing our use of fossil fuels or finite resources such
as freshwater, to provision for our own hydro scheme,” says
Scottish Sea Farms Managing Director Jim Gallagher.
“Through the technologies available to us, we’re also able
to capture any waste material from the growing cycle. This
is then removed by Invergordon-based waste management
company, Rock Highland, who recirculate it as nutrientrich agricultural fertiliser to aid crop development.
“It’s all part and parcel of our commitment to responsible,
sustainable food production.”
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Orivo and Biomar
to develop next
generation DNAbased feed analysis

O

rivo has been granted funding from the
Norwegian Research Council to develop the
next generation DNA-based analysis for feed
products and feed ingredients.
Among the partners in the project is the Danish
sustainable aquaculture feed producer, BioMar, who sees
the value of evidence-based transparency in their industry.
The goal of the project, which has a total budget of NOK
8.6 million (US$990,000), is to develop a quantifiable DNAanalysis method that will enable precise determination of the
species composition in feed-related samples.
“The DNA-based analysis methods currently available in
the market are either unreliable in terms of quantifiability
or unable to detect unknown species present in a sample.
With this project we aim to expand our existing analysis
platform with a method that solves both these issues,” says
Orivo‘s CEO Svein Erik Haugmo, who thinks it is time
to raise the bar and start moving to more evidence-based
transparency documentation.
“Our goal is to offer players in all parts of the feed value
chain a tool to precisely determine the species composition
of their samples.
“There is no doubt that there is an increasing demand
from modern consumers for more hard evidence such as
laboratory test results. The tool we are developing can be
used by companies either to make sure that the products
they are buying have the right specifications, or to document
sustainable sourcing to clients in a value chain where
transparency is becoming more and more important.”
Since 2014, Orivo has delivered evidence-based testing
and certification services to the global feed and supplement
industry. The testing technology is based on proven NMRand DNA-technologies combined with strong database
and analysis algorithms. Orivo is able to verify marine
species and region of origin via quality assured sampling
protocols.
Based in Molde, Norway, Orivo serves the global
markets independent third party verification to meet the

consumer demand for transparent and sustainable feed
and supplements. To help develop the analysis method,
Orivo has brought together a group of highly recognised
academic and commercial organisations with different
areas of expertise.
“Complex challenges such as the ones we will be faced
with in this project require a multidiscipline approach.
We are both delighted and proud to be joined by such
an excellent team of highly skilled researchers from
organisations such as The Norwegian University of Life
Sciences, SINTEF and Haploid AS,” says CTO in Orivo
and project manager, Erik Fuglseth.
One of the key stakeholders in the project is the Danish
aquaculture feed producer BioMar. The company has
been collaborating with Orivo for many years already
and Morten Holdorff Møjbæk, Global Sourcing Director
believes the ability to document responsible sourcing
through laboratory testing will be key in near future.
“At BioMar we strive for full transparency and
traceability throughout our supply chain. Sourcing
raw materials like marine ingredients where there is
overfishing of 33 percent of fish stocks comes with a huge
responsibility and that is why knowing the identity of the
fish species is critical to us.
“Having this verified through Orivo’s testing platform
adds a very important extra level of insurance for us. We
are therefore glad to support the further development of
this platform to expand its application areas and make it
even more useful to us and our clients.”
The project will launch in February 2021 and will last
for three years, but Orivo aims to introduce the service to
the market sooner. The first version is planned validated
within 12 months after project launch and will be offered
to key clients. Further improvements will be implemented
continuously and will address an increasingly broader
market, including the pet food industry.
www.orivo.no
www.biomar.com
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Biotronic®
Top3
the

breakthrough
in

pathogen control!

The Permeabilizing ComplexTM blend
in Biotronic® Top3 weakens the outer
membrane of Gram-negative bacteria,
thus boosting the synergistic effect of its
components, the organic acids and the
phytochemical.

biotronictop3.biomin.net

Biotronic (IR-543632) and BIOMIN (IR-509692) are registered
trademarks of Erber Aktiengesellschaft.

Naturally ahead
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BioMar and 14 World Leaders
fully commit to ocean
sustainability

A

lmost two years ago BioMar was invited to
join the advisory board of The High Level
Panel for a Sustainable Ocean Economy, since
then 20 science-led papers and reports have
been commissioned.
The creation of these texts has led to the creation of
‘transformations documents’, which outline 74 priority
actions for a sustainable ocean economy.
The leaders of Australia, Canada, Chile, Fiji, Ghana,
Indonesia, Jamaica, Japan, Kenya, Mexico, Namibia,
Portugal, Norway and Palau released recently
Transformations for a Sustainable Ocean Economy: A
Vision for Protection, Production and Prosperity.
Oceans at risk
The ocean is central to life on earth, peoples’ livelihoods
and the economy, but the ocean’s health is at risk from
pressures such as pollution, overfishing and climate
change.
“For too long, we have perceived a false choice between
ocean protection and production. No longer. We understand
the opportunities of action and the risks of inaction and we
know the solutions,” says Erna Solberg, Prime Minister of
Norway and Ocean Panel Co-chair.
“Building a sustainable ocean economy is one of the
greatest opportunities of our time. The members of the
Ocean Panel are united in our commitment to sustainably
managing 100 percent of our national waters by 2025.”
Ocean Panel members set out to develop a transformative
set of recommendations to deliver a sustainable ocean
economy that would benefit people everywhere and
effectively protect the ocean. The result is a new ocean
action agenda that, if achieved, could help produce as
much as six times more food from the ocean, generate 40
times more renewable energy, lift millions of people out
of poverty, as well as contributing to one-fifth of the GHG
emissions reductions needed to stay within 1.5°C.
“We agree with the Ocean Panel that a sustainable ocean
economy - where protection, production and prosperity
are all prioritised and mutually reinforcing – is the best
path to a healthy ocean that provides solutions for major
challenges, like food security and human health,” says
Carlos Diaz, CEO BioMar.
“BioMar is committed to giving 100 percent effort in
the areas where we can make a difference especially
sustainable seafood.”
Actions for aquafeeds include the adoption of alternative
raw materials, minimising inefficiencies in the feed supply
chain and best practices in order to reduce the amount of
nutrient leakage in connection with feed formulation and
application.
Aquaculture actions are the acceleration of fed and nonfed aquaculture production that fits local environmental,
governance and economic priorities and put in place
policies and management frameworks to minimise the
environmental impacts of aquaculture.
“Norway takes a 100 percent approach in sustainably
managing our ocean areas and is joining the first group of
countries to develop a Sustainable Ocean Plan by 2025.

In doing so, the Norwegian Government will present an
integrated ocean management plan as a new white paper to
the Norwegian Parliament every four years covering our
entire ocean area,” says Prime Minister Solberg.
“The next plan will be due in 2024. We are prepared to
cooperate with fellow members of the Ocean Panel and
other countries in supporting the 100 percent approach and
achieving protection, production and prosperity.”
To build resilience, ocean food production must meet
national and local needs and be adapted to a changing
climate. Doing so can enhance food security, improve
nutrition, human health and wellbeing, create sustainable
economic growth and jobs and prevent the widening of
current inequities.
The hope of this initiative is that by 2030 wild fish
stocks are restored and harvested at sustainable levels,
aquaculture is sustainably grown to meet global needs,
and waste is minimised and managed throughout the value
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TM-700

®

Antimicrobial
for Aquaculture

TM-700® is an approved feed grade medication, for
use in Tilapia and Shrimp

A broad spectrum antibiotic, specially formulated for aquaculture
with minimal leaching
Enables prolonged treatment, critical in treatment of slow feeding organisms such as
shrimp.
Decreases environmental contamination leading to reduced development of resistant
bacterial strains.
Significantly reduces occupational hazard of working with medicated feeds in
aquaculture production facilities.

Contact your local Phibro Aqua specialist for more information
Or visit us at phibro-aqua.com

®

HEALTHY ANIMALS. HEALTHY FOOD. HEALTHY WORLD.
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Salmon farmer overcomes
COVID-19 disruption to
safeguard high fish survival

S

www. ts c- s ilo s . co m

cottish Sea Farms delivered high fish survival
and strong biological performance in 2020
despite the ongoing pandemic, recently released
figures show.
Over the full year, the salmon farmer achieved an average
annual survival rate of 92 percent across its 42-strong
estate of marine farms.
This brings Scottish Sea Farms’ average annual survival
rate for the last five-year period to 91 percent.
Commenting on the results, Scottish Sea Farms
Managing Director Jim Gallagher says, “2020 was a tough
year by anyone’s standards with the arrival of COVID-19,
but particularly so for livestock farmers with animals to be
fed and tended to – a duty of care that applies 365 days of
the year.
“Thanks to the diligence of our farming teams, the
many specialist roles working alongside them and the
phenomenal amount of time, energy and focus given
collectively to ensuring the best growing conditions, we
have successfully safeguarded fish welfare throughout
the ongoing disruption and continued to play our part in
keeping supplies of highly nutritious, home-grown food
flowing.”
Also integral to the high survival rates recorded in 2020,
says Gallagher, is the company’s long-term strategic
investment programme.
“We’re working hard every single day to make the
best decisions for our fish: adding to our capacity and

Scan the QR-Code
to find out more!
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and the petfood industry for more than 50-year history and always meet
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competence; investing our money where it’s needed the
most and, crucially, monitoring the results to ensure these
investments are delivering the anticipated difference or
whether we need to hone our approaches further.”
In 2020 alone, investments included:

To speak at the conference contact:
Mian Riaz - mnriaz@tamu.edu

• UK£1m in the creation of 30 new roles across the
company
• UK£1.9m new service vessel, the Fair Isle, to support
the company’s Northern Isles farms and free up existing
vessel, the Sally Anne, for the mainland region
• UK£2.3m Hydrolicer and support vessel, the Helen Mary,
to help ensure timely control of sea lice without the use
of medicines
• UK£3.2m new farm at Hunda, Orkney, including hybrid
barge and two dedicated workboats
These were in addition to a series of upgrades to existing
farm infrastructure including feed barges, remote feeding
systems, predator control netting and environmental
monitoring, as well as applied research into the key areas
of gill health and the effects of plankton.
“It’s hugely reassuring to see our hard work and ongoing
investment deliver 92 percent average survival amongst a
species thought to have a survival rate of just five percent
or less in the wild.
“That said, there’s much work still to be done with
regards to understanding and pre-empting the challenges of
a changing marine environment – we now know to expect
the unexpected,” says Scottish Sea Farms Head of Fish
Health, Dr Ralph Bickerdike.
One of the company’s primary areas of focus is
phytoplankton blooms which are attributed to climate
change and can challenge fish gills; organs which are vital
to their overall health and wellbeing.
In November 2020, a plankton event contributed to a fall
in survival rates at Scottish Sea Farms’ Lismore East farm
in Loch Linnhe, from 92 percent pre-event to 63 percent
after the event. This compares to survival rates of 89
percent and 95 percent for the same farm’s previous two
crops, respectively.
Dr Bickerdike continues, “These environmental changes
and challenges, whilst isolated, can be devastating to fish
stocks and to the farmers who care for them. The more
we can learn about what causes them and why, the better
able we will be to identify how best to pre-empt and avoid
them.”

For sponsorship enquiries contact:
Tuti Tan - tutit@perendale.co.uk
Organised by

Your partner for
industrial process
automation
Our solutions:
Design and engineering
Build and installation MCC and PLC panels
Software engineering PLC/SDADA
MES application Batch Explorer
Integration to other software packages
Turn Key installations incl. training, service & support
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My vision

Antonio Garza de Yta
The State of World Aquaculture

A

t the beginning of 2021, FAO shared the link
where you can revise the State of Aquaculture as
well as the six regional reviews with current date
and tendencies for the sustainable development
of aquaculture (aquaculture2020.org/reviews);
which are updated every five years. On this
occasion, I had the privilege of presenting the State of Aquaculture
as well as the Latin American review.
For those who have previously read this column, nothing that I
share with you today should come as a surprise.
For those of you that have not read this column before or for those
of you who are not frequent readers, I would like to share what I
consider to be the main challenges that the aquaculture sector is
going to face in the next few years.
Aquaculture is as diverse as the regions of the world and consists of
numerous species, countless environments, many different farm sizes
and levels of technology; as well as a variety of approaches and goals.
In Asia for example, aquaculture’s main purpose is to produce
affordable species for food, whilst in other regions of the world the aim
is to produce high value products for local consumption or exports.
It is not surprising then that aquaculture is a largely Asian
phenomenon, with China leading world production by some margin.
Nevertheless, the most common constant of worldwide aquaculture
is its continuous growth. Even in regions where growth has slowed
down, as in North America, there are important initiatives to
promote the activity.
The main reason why this trend is going to continue for many
years is simple: aquaculture is the most efficient and sustainable way
of producing protein in the world.
Average seafood consumption in the world is currently 20.5kg per
capita per year, a figure that is continuing to grow.
However, consumption is not evenly distributed among nations.
In developed and developing countries for example, they have
high seafood consumption, while in less developed nations there
is a deficit in both demand and supply for reasons, which include
affordability of seafood and food culture. In all nations, increased
affordability, processing, extended shelf life and value-added
products would encourage adding seafood products to diets.
Nevertheless, regardless of size or location, the aquaculture
industry everywhere shares similar needs and faces similar
challenges that will only be mitigated by us all working together.
Some of our pressing needs include the reduction or elimination of
fish protein and fish oil from aquatic feeds to allow aquaculture to
continue growing.

Solid genetic programs also need to continue to address the adaptability
of species, disease resistance and desirable production traits such as
growth rate and food conversion ratio. We must build a solid and resilient
industry. Aquaculture does not only need to adapt and take preventive
measures for climate change, they must also do it for financial and multivariable crises such as the one generated by COVID-19.
Capacity building programs should aim to advance the
professionalisation of the industry in all the value chain and at all
levels, including government personnel that need to be able to take
decisions based on the most recent scientific information available.
Thorough strategic planning is essential, and it must encompass various
subsets of the industry, such as marketing, service providers, capacity
building, investment and financing, seafood consumption promotion,
digitalisation, seafood trade negotiations, development of trade
cooperatives and associations, and very importantly, regional cooperation.
Aquaculture needs to be an instrument to improve the quality of life of the
people engaged in it. It should be a good tool to promote the inclusion of
women and the young in rural development, thus reducing rural migration.
My vision for the future of aquaculture is very positive. It cannot
be otherwise since aquaculture is my life and passion. I can see
innovation being a major disruptor of the status quo.
While Recirculation Aquaculture Systems (RAS) and offshore cages
will become more important, biotechnology such as tissue culture and
cellular seafood production will become major players in the industry. I
also see circular economy as a concept being embraced by the industry
where all by-products are utilised, maximising resource usage, whilst
also decreasing environmental footprints to an absolute minimum.
In the long term I envision livestock produced worldwide being
fed protein produced by aquaculture of aquatic plants. I look
forward to aquaculture becoming the major source of protein and the
culmination of the Blue Revolution!

A national priority

However, for the near future, aquaculture needs to aim towards
specific goals.
First, aquaculture needs to concentrate efforts on decreasing its
environmental footprint in all the value chain from production
to distribution including all the side industries associated with
aquaculture such as processing, storage and feed manufacture.
Aquaculture then needs to become a national priority in every
region and country.
Recently, aquaculture has been in the minds and speeches of
most decision makers, but that has rarely been reflected in national
budgets and priorities. Public and private investment is crucial for
aquaculture to keep expanding.
Finally, scientific and policy cooperation within and between
regions also needs to be both more active and more efficient.
Regional and global aquaculture organisations, such the World
Aquaculture Society and perhaps most preponderantly the FAO, will
play a major role as platforms to facilitate dialogue where producers,
service providers, academia, consumers, financing agencies, decision
makers and all other stakeholders could work together.
Next year’s Global Conference in Aquaculture, and the joint
event of WAS and FAO in Mexico, will be a great opportunity and
exercise to keep adding efforts towards pushing the Blue Growth
agenda and building a solid future for aquaculture.
Looking forward to seeing you all in Shanghai in September and
Merida in November 2021.

Antonio Garza de Yta, Ph.D in Aquaculture from Auburn University, President of Aquaculture Global Consulting,
Director World Aquaculture Society and creator of the Certification for Aquaculture Professional (CAP)
Program. He is currently Rector, Universidad Tecnológica del Mar de Tamaulipas Bicentenario.
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The future of fish farming!
Using a dedicated Alltech Coppens RAS feed
will bring you better growth, lower FCR,
more production of fish in the same systems
& a much more stable and resilient biofilter.
Check out our latest AquaNext article:
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Good VIBES for environmentally friendly salmon farmer

S

cottish Sea Farms’ pioneering work to recycle
hatchery waste into nutrient-rich agricultural
fertiliser has been recognised with a VIBES
Scottish Environment Business Award.
The VIBES invited businesses this year to share their
stories of how they have adapted their way of working,
products or services as a consequence of COVID-19 or
have continued to progress low carbon opportunities
despite the pandemic.
Scottish Sea Farms, which operates along the west coast
of Scotland and in the Northern Isles, was praised by the
award organisers for its work to capture fish waste from its
new UK£58 million salmon hatchery at Barcaldine, near
Oban, and recycle it as fertiliser to enrich farmland.
The project is part of the company’s drive to set a new
benchmark for sustainability in the sector and contribute
to the Scottish Government’s ambition to be net zero by
2045.
Throughout the growing process, the hatchery’s
innovative recirculating aquaculture system (RAS) ensures
that the fish have a continuous supply of clean, oxygenated
water that’s maintained at a steady temperature. During
this same ongoing cycle of cleaning and recirculating
water, any waste material, such as fish faeces or uneaten
feed, is removed and captured for recycling.
“Using technology from Norwegian engineering
company Scanship AS, we first aerate the waste to prevent
any unwanted bacteria from germinating, then we bind it
together into larger particles via the addition of a cationic
polymer,” explains Lead Engineer for Barcaldine RAS
Hatchery, Ewen Leslie.
“That done, the waste is filtered to separate the solids
from the water. These solids, which are now of a sludgelike consistency, are then collected in a storage tank.”
Scottish waste management company Rock Highland,
part of the Avanti Environmental Group, ensures the
sludge is both safe and suitable for agricultural land.
Once the sludge has been certified as being safe for use
on agricultural land, the nutrient-rich by-product is then
uplifted by tractor and barrelled for use on farmland.
“We first started out by working with one or two of
Scotland’s whisky distillers, helping recycle nutrientbearing effluent originating from barley into fertiliser,”

says Rock Highland Divisional Director Neil Barker.
“Over 15 years later, we’re now working with distilleries
from the Orkney Islands all the way down to the Central
Belt, spreading around 175,000 tonnes of distillery effluent
per annum back to the land via a network of registered
landbanks across the whole of Scotland.
“Recent years have seen us diversify and apply the same
sustainable service to Scotland’s salmon farmers, with our
proven model now collecting sludge from most of the salmon
hatcheries across the Highlands and islands of Scotland.”
Bringing companies together
Responsible for bringing the two companies together was
Northern Light Consulting, which project managed the
new hatchery from the feasibility study stage, right through
to its final construction.
“After working closely with Scottish Sea Farms to
investigate every viable option to deal with the hatchery
waste sludge, we were delighted to recommend Rock
Highland’s sustainable back-to-land solution,” says
Northern Light Consulting Director Sarah Riddle.
“As the aquaculture industry continues to work hard to
reduce its environmental impact, new opportunities arise
and we look forward to working together on innovative
solutions towards achieving zero waste.”
Scottish Sea Farms’ freshwater team are now developing
phase two of their fish waste recycling plans, with the goal
of removing the remaining water content and converting
the sludge into dry pellets.
“The benefit to the environment of moving from wet to
dry form longer-term would be a reduction in the volume
of waste material, thereby reducing the number of tankers
and road miles required to transport it from hatchery to
farmland,” says Ewen Leslie.
“For land farmers, dry form would provide an even more
nutritional and valuable natural fertiliser alternative that’s
easy to handle.”
As a primary food producer, Scottish Sea Farms has
continued to operate throughout the COVID-19 pandemic,
adapting shift patterns at its farms and introducing social
distancing precautions at all workplaces, including on
shore, helping to safeguard job security for people living in
the remote areas of the UK.
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Predators may be smart
BUT WE’RE SMARTER
Our award winning Ace Deterrents are:
• Low frequency MMPA compliant
• Highly targeted with a trigger system, with ramp-down that
minimises noise pollution
• Simple, reliable and easy to set-up with remote monitoring
and management
Your first choice for animal welfare.
Get in touch to set up a trial: acedeterrents@aceaquatec.com

The novel ingredient to promote the
health and growth of marine fish

A

by Dr Tibiabin Benitez-Santana, Director R&D, Fish Nutrition and Technical Aquaculture, Aker
BioMarine, Norway
s a dietary supplement in
aquaculture feed, Antarctic krill is
a superior source of phospholipids,
an essential part of the fish
diet during the early stages of
development.
As the saying goes, “you are what
you eat”- which is especially true
if you are a marine fish. Fish feed

impacts factors such as growth, survival and the overall health of
the fish. Fish farmers today seek feeds with the right combination
of nutrients that are also cost-efficient and sustainable.
The hunt for the ‘super ingredient’ shines the spotlight on
Antarctic krill (krill meal) as a sustainable and nutrient-packed
alternative to fishmeal.
The right nutritional balance is especially essential during the
larval and early juvenile stages of fish development. Due to its
high values of phospholipids, among other essential nutrients,
krill meal (as part of the fish diet) can contribute to a growing
and healthy fry. With krill in the diet, the larvae digestive systems
show improved functioning, along with greater utilisation of
lipids, which reduces the occurrence of intestinal absorptive cell
injuries and reduces the fat accumulation in liver.
It’s also important at this stage to increase stress resistance and
survival rates of the larvae, which krill phospholipids do through
the improved transport of fatty acids and lipids.

The phospholipid effect on larval and early juvenile
marine fish

It was decades ago that scientists came to the consensus that
phospholipids are indeed essential to fish development in the
early stages of life. Phospholipids is a general term that includes
all lipids containing phosphorus. They are structural components
of cell surface membranes and the membranes within the
cells, helping to maintain the strength, flexibility, and integrity of
the membranes. In addition, phospholipids have the responsibility
to carry long chain omega-3s eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) into the cell membranes. These
ingredients provide flexibility to the cell and travel around the
body bringing its benefits to various tissues and organs.
By adding a phospholipid source to the marine fish diet,
scientific research reports better growth, increased survival rates
24 | January 2021 - International Aquafeed
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and decreased occurrence of malformation in larvae, as
well as increased stress resistance among developing fish.
By adding krill phospholipids to the larvae and juvenile
diets, the fish will exhibit enhanced lipid mobilisation in
their livers and overall improved dietary lipid utilisation.
It is also apparent that the intestines of fish larvae
and juveniles are better protected with the aid of krill
phospholipids, which contributes to the overall health of
the fish. Generally, the level of phospholipids required
in the fish diet is around two to four percent for juvenile
fish, with higher levels recommended for larval fish.
Over the years this beneficial “phospholipid effect” has
been tried and tested on various fish species, the general
consensus from the scientific community being that
phospholipids are a dietary requirement for developing
fish. However, not all sources of phospholipids are
created equal.
“Moreover, krill meal is a very interesting ingredient
for developing feeds for new species with fast growth
rates, such as Atlantic Bluefin tuna or meagre,” explains
Dr Mónica Betancor from the University of Stirling,
who has long been developing feeds for new aquaculture
species, adding that, “due to its favourable content of
phospholipid, krill meal is a highly palatable and has a
balanced amino acid source”.

Krill as a superior source of phospholipids in
marine fish diets

Phospholipids sourced from marine species, such as
Antarctic krill, have proven to be more effective than
those sourced from plants. Generally, research shows
marine-sourced phospholipids yield a higher nutritional
value for the early development of marine fish larvae, in
comparison with plant or soybean lecithin phospholipids.
During the early stages of development, when cell
membranes, tissues and organs are rapidly growing,
krill-sourced phospholipids play a key role and serve as
energy sources for the developing fish.
When put to the test (against other plant-based energy
sources), a krill-supplemented fish diet reveals improved
growth, boosted skeletal mineralisation and reduced
chance of malformation. In addition, studies have shown
that krill in the diet stimulates better digestion, greater
resistance to stress and, in juveniles, increased feed
intake – hence, better growth rates. One of the reasons
for the increased feed intake is due to the krill flavor,
which marine fish find highly attractive, resulting in
greater feed ingestion.

Ensuring absorption of essential nutrients

Krill is also a powerful source of omega-3 fatty acids,
which are widely agreed to be essential in the fish diet.
However, not all means of delivery of these essential
nutrients are equally effective.
When comparing phospholipids versus triglycerides
in terms of transporting omega-3s into the body, the
phospholipid form of omega-3 shows better absorption
by the body. This means that more omega-3s get into
the cell membrane, which results in better functioning
cell membranes and overall healthier fish. When krill is
the source of omega-3 in the fish diet, the omega-3s are
carried by phospholipids in the body, ensuring effective
utilisation and absorption of this important nutrient.
Krill is also rich in astaxanthin, a natural antioxidant
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that protects tissues and cells. Astaxanthin plays an important role
in the immune system development of larvae and early juvenile
marine fish, as well as supporting the successful production of eggs
and larvae. It’s also the key to securing the reddish-pink colour that
consumers find highly attractive in fish, such as sea bream.
Enhanced production of high quality and healthy fry is,
of course, a key driver for the successful expansion of the
aquaculture industry. Developing a better understanding of
the mechanisms that control early development and growth
is therefore critical, as it enables the key periods during
development that introduce growth variation to be identified.
Armed with such knowledge, growth can be maximised and the
incidence of developmental disorders that have a negative impact
on product quality can be greatly reduced.

Sustainably sourced super ingredient

The world’s growing population continues to seek more
sustainable sources of food.
According to the World Resource Institute, aquaculture is
expected to increase its production by two million tons by 2050
to meet this future demand. This means that the production of
the aquaculture food supply requires sustainable ingredients
that do not sacrifice nutrition for cost reduction. One of the
key sustainability recommendations is to make use of marine
ingredients from the lower trophic levels in today’s fish feeds.
Widely considered to be an attractive marine resource with a
large and healthy biomass, Antarctic krill is that is currently under
used, with catch-levels well below the limits. Through extensive
research Antarctic krill has shown that it can contribute to the
complete or near-complete replacement of fishmeal and fish oil in
feed for marine fish.

To this point, the International Union for Conservation of
Nature has recommended the inclusion of certified krill in order
to reduce the use of fishmeal and fish oil, in order to produce
more sustainable aquafeeds. It has even received an ‘A’ rating
from the Sustainable Fisheries Partnership, and krill products
from Norway-based Aker BioMarine were the first to receive
MSC Certification in 2010, which was later renewed in 2015.
With its sound harvesting practices and strict governance,
Antarctic krill has proven its value for more sustainable fish
feed. It also contributes to healthier and overall higher quality
fish products, as it not only delivers the powerful phospholipid
effect, but it also secures essential and effective nutrients at
critical stages of fish development. While the fish farmers’
supply of fishmeal dwindles and becomes increasingly costly,
they need to look no further than Antarctic krill to secure a more
sustainable aquafeed and an overall healthier population of
marine fish.
www.akerbiomarine.com

FE E D AN D B IOFU E L

THE FUTURE OF AQUA FE E D
STARTS HE RE
HOW CAN WE HELP FEED YOUR BUSINESS?

At ANDRITZ, we go to extreme lengths –
and depths – to give you total control
over your aqua feed production. What
ever fish or crustacean species you aim
to feed, no one has more expertise in

designing, commissioning, and servicing
the right combination of technologies
to build and sustain a healthy, growing
aqua feed business. Find out how our
vast expertise and patented aqua feed

ANDRITZ FEED & BIOFUEL A/S ⁄ Europe, Asia, and South America: andritzfb@andritz.com
USA and Canada: andritzfb.us@andritz.com ⁄ andritz.com/ft

28 | January 2021 - International Aquafeed

processing technologies can feed the
future of your business at andritz.com/
ft.
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modules. The frame of the container has two functions.
The frame is not only used for shipment, it also functions as
the support structure for all of the processing equipment.
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Pet food
Aqua feed
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Minimum installation time
Easy to expand
Scan the QR-Code for
more information
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Phytogenics

G

A sustainable and eco-friendly solution for performing aquaculture
by Alex Makol, Global Manager Aquaculture, Delacon Biotechnik GmbH, Austria

lobal fish consumption has been
growing at an annual rate of 3.1
percent from 1961 to 2017, whilst
also accounting for almost 20
percent of the protein of animal
origin consumed worldwide. In
2018, aquaculture contributes for
approximately 46 percent of global
fish production (FAO, 2020).
As in other production sectors, optimising fish and shrimp
production performance is crucial to the success of the sector.
Efficient diet formulation, together
with successful health and welfare
management, will result in an
increase in production output.
As part of a proactive approach to
production health and performance,
the use of functional and sustainable
additives, such as phytogenics,
has been demonstrated to be an
effective tool to boost fish and
shrimp performance, as well as the
profitability of production.

Performance shortens growth
cycle

Phytogenic feed additives (PFAs),
commonly defined as plant-based
feed additives or botanicals,

represent a group of natural substances used in animal nutrition.
These substances are derived from herbs, spices, other plants and
their extracts consisting of highly active plant substances.
Phytogenics encompass much more than essential oils:
they include spices or bitter substances, saponins, flavonoids,
mucilages or tannins. During the last two decades, research
on phytogenics as potential functional ingredients in animal
production has increased and with it their commercial use in all
areas of animal production.
Phytogenics can act as natural growth promoters that improve
the palatability of feed, stimulate appetite, increase nutrient
uptake and thus support growth
performance in animal species
– making them a valuable tool
in terms of reducing the use of
antibiotic growth promoters in
animal production.
The broad spectrum of
phytogenics’ potential applications
presents a competitive advantage
for those charged with the
responsibility of addressing the
most pressing challenges in fish and
shrimp production.
Several studies demonstrate that
phytogenics stimulate the secretion
of digestive enzymes, contribute
to maintain gut mucosa structure,
support a healthy microbiome and
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reduce production-related intense
stress.
All in all, by supplementing growth
performance and feed efficiency with
phytogenics, the production cycle may
be shortened, which would in turn
result in more profitable aquaculture
production and economic benefits for
the farmer.

Alternative strategies

The mucosal tissues of fish and
shrimp, including the intestines, are
exposed to a variety of biological,
physical and chemical hazards.
These environmental hazards include
potential pathogens or even the
raw materials used in feed. The
consequence of prolonged exposure
is often impairment of integrity and
physiological functions, which may
directly reduce the profitability of
aquaculture production.
Constantly rising raw material prices,
limited availability and the need
for sustainable fish feed production
with ecologically sustainable feed
ingredients, increase the pressure
on nutritionists. They must look
for alternative strategies to support
the efficiency and profitability of

#AE21MAD

Figure 1: Fish biological and feed utilisation parameters at the end of the feeding trials.
Experiment I (EXP I): 56 days of feeding at 200 pppm Syrena® Boost. Experiment II (EXP II): 57 days
of feeding at 200 pppm Syrena® Boost. Experiment III (EXP III): 56 days of feeding at 200 pppm
Syrena® Boost. (A) Fish SGR at the end of EXP I (p=0.160; n.s.), EXP II (p=0.064) & EXP III (p=0.009).
(B) Fish weight gain along EXP I, EXP II (p=0.032) & EXP III (p=0.097). (C) Fish final feed intake during
the trial at the end EXP I (p=0.099), EXP II & EXP III (p=0.002). (D) Fish FCR at the end EXP I, EXP II
(p=0.025) & EXP III.
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aquaculture production.
Unfortunately, the search for alternative sources of raw
materials is not an easy task. On the one hand, replacing marine
raw materials such as fishmeal with single or combined vegetable
proteins and oils can be a suitable alternative - whether for
economic or sustainability reasons.
On the other hand, this can also lead to inefficient and
uneconomic production, as there is a lack of essential nutrients
for optimal growth performance. Moreover, antinutritive factors
may also be present.
In addition, depending on the fish species and the replacement
level, plant-based proteins and oils can have undesirable effects
on the health and functionality of the intestinal mucosa of fish.
This may result in impaired nutrient uptake, and thus reduced
production performance. The presence of undigested nitrogenous
compounds in the intestine is a further point for consideration,
as this can promote the formation of ammonia by intestinal
microbiota, resulting in poor water quality, which can in turn result
in reduced performance and increased susceptibility to disease.
Sustainable development of aquaculture requires the use
of safe, efficient and effective solutions to address the most
pressing challenges facing the aquaculture industry. There is
growing evidence that phytogenic feed additives, such as special
premixes of spices, essential oils and specific saponins, can have
beneficial applications in aquaculture production. Due to their
various applications, phytogenic solutions have the power to
make a significant contribution to the most pressing challenges in
aquaculture production.

In vivo performance trials

Three experiments with a new phytogenic formulation in Nile
tilapia (Oreochromis niloticus) were performed to confirm the
effect on growth performance parameters and feed efficiency.
The first trial (EXP I) was conducted in the Asian Institute of
Technology (AIT) in Thailand, using 180 Nile tilapia of an
average individual initial weight of 3.40g ± 0.17g.
The fish were randomly allocated into two groups using a
complete randomised block design (CRD). Three replications
were used for each treatment in 100 L tanks: one control group
(basal commercial diet with 34 percent crude protein) and one
group receiving Syrena® Boost included at 200mg/kg of feed.
The fish were fed ad libitum twice daily with their respective
diet for eight weeks. Each tank was supplied with compressed
air diffused through air-stones, connected to a pump keeping
dissolved oxygen (DO) above 7mg/L and water temperature at
27.7ºC. After eight weeks, growth performance, feed efficiency,
and survival were evaluated.
At the end of the feeding experiment the fish weight had
quadrupled.
The survival rate for both treatments was over 90 percent. Fish
fed Syrena® Boost showed an 11.5 percent increase in weight
gain, 6.4 percent increase in specific growth rate (SGR) and 7.6
percent increase in total feed intake without compromising feed

conversion rate (FCR), compared to fish fed with the control diet
(Figure 1).
The second trial (EXP II) was again conducted in the Asian
Institute of Technology (AIT) in Thailand following a similar
experimental design. However, using 210 Nile tilapia with an
average individual initial weight of 7.05g ± 0.22g. The fish were
randomly allocated into two groups using a complete randomised
block design (CRD). Three replications were used for each
treatment in 100 litre tanks: one control (basal commercial diet
with 33 percent crude protein) and one Syrena® Boost included at
200mg/kg of feed.
The fish were fed ad libitum twice daily with their respective
diets for eight weeks. Each tank was supplied with compressed
air diffused through air-stones connected to a pump that kept the
DO above seven mg/L and water temperature at 27.8ºC. After
eight weeks, growth performance, feed efficiency and survival
rate were evaluated.
At the end of the feeding trial, the fish weight had quadrupled
and the survival rate was over 97 percent in both treatments. Fish
fed Syrena® Boost showed a significant (p=0.032) increase of
weight gain compared to fish fed the control diet by 7.2 percent,
an increase in SGR by 6.7 percent and a significant (p=0.025)
improvement in FCR by 6.9 percent compared to fish fed the
control diet (Figure 1).
The third trial (EXP III) was conducted at Minh Phu
AquaMekong Co, Ltd in Vietnam with 180 Nile tilapia of an
average individual initial weight of 13.3g ± 0.38g. The fish were
randomly allocated into two groups using a complete randomized
block design (CRD). Three replications were used for each
treatment in 350 litre tanks: one control group (commercial basal
diet with 33.5 percent crude protein) and one group receiving
Syrena® Boost included at 200mg/kg of feed.
The fish were fed four times daily ad libitum with their
respective diets for eight weeks. All tanks were equipped with
an activated biological coral filter and aeration that kept the
DO above 6.5mg/L and the water temperature at 27.9ºC. After
eight weeks of feeding, growth performance, feed efficiency and
survival rate were evaluated.
At the end of the feeding trial, the fish weight quadrupled and
the survival rate was over 97 percent in both treatments. Fish fed
Syrena® Boost showed a significant (p=0.002) increase in feed
intake by 5.9 percent, a significant (p<0.097) increase in weight
gain by 9.6 percent and a significant (p=0.009) improvement in
SGR by 4.8 percent (Figure 1).

An ideal phytogenic product

These studies indicate that the benefits of supplementing
Syrena® Boost, a specific formulation of selected phytogenics,
efficient to promote Tilapia growth performance, to stimulate
feed intake and to optimise feed conversion ratio.
All this supporting Syrena® Boost as an ideal phytogenic
product to enhance the profitability of Tilapia production in a
cost-effective way.
A 12-week course focusing on the production of aquafeeds has been
designed by the Online Milling School to provide those working within
this fast-growing aquafeed sector with a comprehensive range of weekly
two-hour sessions, that highlights each aspects of importance in the
production of these specialist feeds. The course offers a Certificate of
Attainment for those who complete all 12 sessions.
For more information on the start time and the cost of attending the
course please visit: www.onlinemillingschool.com or email. credo@
onlinemillingschool.com

www.onlinemillingschool.com

S pec ialist in Pellet in g Eq ui p m en t

SAVE
THE DATE

Improved pellet quality
and increase in capacity

NOVEMBER 3-4, 2021

Westin Hilton Head Island Resort I South Carolina, USA

The international conference and trade fair on
Recirculating Aquaculture System (RAS) technology
NEW

RAS INVESTORS’ WORKSHOP – NOV. 5, 2021

LEARN MORE AT
RAS-TEC.COM
FOUNDING SPONSOR

BOA Compactor

Platinum Sponsors

PTN’s patented pre-compacting
technology – the BOA compactor, a
unique alternative for double pelleting
or expander technology.

Gold Sponsors

Silver Sponsors

COMPRESSORS

Presented by

info@ptn.nl - www.ptn.nl

International Aquafeed - January 2021 | 33

Scan the QRCode for more
information

The utilisation of xylanase in diets for Pacific
white shrimp Litopenaeus vannamei

S

by Eric De Muylder, CreveTec and Christelle Boudry, Belfeed

hrimp farming has become an important
global industry.
Due to fishmeal shortages and higher
prices, plant proteins are used as an
alternative protein source.
However, protein digestibility and the
amount of crude fiber in these protein
sources is a limiting factor and could affect
growth, which will in turn affect the FCR.
Since feed cost is the major cost in semi-intensive farming, the
feed cost per kg of shrimp produced is an important economic
indicator.
In this trial, we wanted to evaluate if the addition of Belfeed B
L1100, a xylanase of bacterial origin, would improve the growth
and FCR of the shrimp.
This xylanase has already shown its benefit in livestock poultry
and pig feeds, but was not proven in shrimp yet.

Controlled and xylanase diets

The shrimp received a control diet and a diet with inclusion
of 0.1 gram xylanase Belfeed B L1100/kg feed. Due to heat

Table 2. Growth results of the shrimp receiving a control diet and 2 different
enzymes
Diet

Reference

Belfeed BL1100

xylanase

Initial ind. weight

0,883

0,904

Final ind. weight

7,680

8,805

Growth (g/week)

1,133

1,317

FCR

1,368

1,234

91,67 %

93,33 %

Survival
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sensitivity, the xylanase was coated on the shrimp feed pellets.
The composition of the control diet can be found in Table 1.The
coating was done at the CreveTec Lab and the xylanase was
mixed with water and distributed over the pellets. The dosage
was 0.1 gram of enzymes per kg of feed pellets
The shrimp trial started with shrimps of 0.9g and lasted for
six weeks. Each diet had six replicates, so 12 baskets of 40l
were used total. Each basket received 10 shrimp. All baskets
were placed in a bigger tank, so all baskets have the same water
quality. Water quality in the big tanks is maintained with bioflocs.
Each basket is equipped with a belt feeder. Feeding was
continuous during 24 hours. Feeding distribution gift was
adjusted daily according to expected biomass and after each
measurement. Shrimp were counted and weighed after two, three,
four and six weeks.

Improved survival rate

There is clearly a positive influence of the inclusion of xylanase
(Table 2). At the end of the trial (day 42), the shrimp receiving
the xylanase tended to be heavier than the control treatment
(+13%, P=0,07)
The same trend is observed for weekly growth. Overall, survival
was very good with a small, but not significant increase for the
diet with xylanase. The FCR was lower for the diet with xylanase
(-10%, P < 0.05).
These observations can be explained by an effect of the
xylanase on the arabinoxylans, the major components of the
hemicellulose structure of cereals. In poultry and pigs, the use of
this bacterial xylanase allows an improvement in the performance
of the animals by a reduction of the antinutritional effects of the
arabinoxylans.
It reduces the viscosity in the digestive tract allowing a better
action of the endogenous enzymes of the animals. It has also an
effect on the fibrous structures, releasing entrapped nutrients.
Overall, survival was very good with a small, but not significant
increase for the diet with xylanase and the FCR was also lower
for the diet with xylanase.

A positive influence

There is a clear indication that the inclusion of xyalanase
has a positive influence on the growth and feed conversion of
Litopenaeus vannamei shrimp, even at a very low dose. The
growth of shrimp receiving the Belfeed xylanase treatment was
16 percent higher than the control diet. FCR was 10 percent
lower.
The 10 percent improvement of FCR in our study represents a
cost saving of around US$0.1 per kg of shrimp produced. These
results were obtained at the very low dosage of only 100 gram of
xylanase per tonne of feed, which largely covers the investment
in the enzyme.
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Applied feed technology

The new K70 Pellet Mill

T

Up-scaling to boost operational efficiency
by Famsun, China

o help feed producers to tackle
sustainability challenges, Famsun
recently rolled out a 70tonne/hour pellet
mill. To feed the anticipated human
population of 9.8 billion by 2050, our
industry needs to promote sustainable
consumption and responsible
production patterns in the global food
production system.
As a solution-focused processing partner from farm to table,
Famsun strives to be forward thinking and is always considering
how to improve production systems. Through better utilisation
of natural resources for example, raw material waste and energy
losses can be drastically reduced.
Due to proven animal growth and feed efficiency results, the
pelleting process has been a very popular processing solution in
the feed industry for many decades.
However, improving the pelleting line’s yield efficiency is an
essential design objective to help feed factories operate more
sustainably.
The new K70 pellet mill is such a machine using this design
principle. The gear-driven K70 design boosts capacity while also
improving energy efficiency and operational reliability, which
seeks to minimise line interruptions that can create substantial
raw material waste.
This giant machine is a new member of the Famsun K-Series
pellet mill family, which includes the K15, K15X, K20, K25,
K35, and K50. Since the initial introduction of the first K-Series
model in 2014, over 350 units of this gear-driven pellet mill are
now in operation around the world.
The popularity of this line of pellet mills is a result of its
excellent reputation for reliable performance, its ability to control
product quality, as well as its ease of maintenance.
The K70 Pellet Mill was developed not only by scalingup the machine’s size from its existing models (see Table 1)
but also by incorporating the latest innovations and design
considerations. By introducing this new unit, the Famsun
company can help feed producers to become more sustainable,
whilst also allowing them to continue leading the market well
into the future.

Gear driven

The The K70 pellet mill’s gearbox is more compact,
efficient, and has a long service life. Famsun gear drive
pellet mills are equipped with either a German SEW or
an American Rexnord gearbox, ensuring efficient power
transmission. The design of the large gearbox ensures stable
and trouble-free running with minimal vibration and noise (<
95 decibels).
Also, the gears and bearings are designed for a service life of
one million hours or more to ensure a long and stable running
performance, whilst also considerably reducing downtime,
maintenance and operational costs.

Optimised design

The K70 drive motor can be as large as 500kW and it uses a ring
die of 1070mm in diameter. The feeding and compression structure
in this new pellet mill are also enhanced, with the new design
optimising the working area and linear velocity of the ring die.
The improved power per unit area is between 15-to-25 percent
higher than that of regular ring die. Therefore, this advancement
has dramatically increased production output. The improved
feeding scraper size and angle evenly spread the mash into the
compression area between the ring die and press rollers.
Thanks to uniform feeding, the pelleting process is more stable,
minimising troublesome and costly downtime, while the pelleted
product is of a more consistent quality.

Smooth operation

With the K70, Famsun provides powerful automation to help
operators manage this massive machine with ease. The clamp
installed ring die and the unique die and roller replacement assist
tool make replacement both fast and convenient.
The automatic roller adjustment system can achieve the
target gap quickly and efficiently. The distinct drive shaft end
coupling has ample space to ensure the motor doesn’t need to
be disassembled for maintenance. The roll-speed slip detection
device also alerts the operator of any potential die blockage risks
in advance.

Safety of man and machine

Over many years of closely collaborating with its worldwide
customers, Famsun researchers have established the principle of
adopting CE safety standards and principles of ergonomic design
into every new product.
Factors such as the safety of the equipment and operators and
requirements regarding a safe working environment are taken
into consideration in developing the K70 pellet mill. All these
details have ensured that both man and machine remain safe, thus
improving productivity.
For equipment protection, the K70 includes a shear pin, a
gearbox oil level monitoring system, and a gearbox cleaning and
de-ironing design that ensures a very long, reliable, continuous,
and stable operation.
Strictly following CE safety standards, safety shields are
equipped at the observing outlet, air cylinder, gearbox coupling,
shear pin disc and a power-off limit switch on the pellet mill
access door ensures additional reassurance of total safety.
The shields not only prevent dust but also protect the personal
safety of operators. The safety shield at the discharge chute
prevents the return of feed mash and steam and stops the operator
from reaching the internal part of the hopper. A safety shield also
prevents pieces of broken shear pins from being hurled into the
factory.
All of this reflects the engineering innovation of the K70 pellet
mill.
www.famsungroup.com
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Improving the hypoxic stress tolerance of fish

H

by Iris Kröger, Anne Möddel, Dr Eckel Animal Nutrition GmbH & Co. KG

ypoxia is a critical condition
caused by insufficient oxygen
saturation in aquatic environments
and is particularly common in
intensive aquaculture systems. The
main short and long-term effects
of hypoxia include increased
mortality, reduced feed intake,
inefficient metabolic changes and

limited performance.
Furthermore, hypoxia is associated with oxidative stress
and inflammation. This represents a serious risk to optimal
performance. So to tackle the performance loss associated with
hypoxia effectively, the fish farmers’ first goal should be to ensure
that there are optimal oxygen levels in the water.
However, due to various external influences, oxygen
fluctuations can still occur. In addition to good farm and water
management, modern feeding strategies including flavonoid-rich
plant compounds have the potential to improve fish tolerance
against hypoxic stress.

Hypoxic stress – The performance killer

To survive hypoxic water conditions, fish produce a coordinated
response of behavioural, physiological and metabolic changes
that contributes to severe performance loss following hypoxia.
For example, fish that cannot accommodate their oxygen
requirements with behavioural (e.g., hyperventilation) and
physiological changes (for example, bradycardia), reduce
their energy requirements. This will also reduce their oxygen
requirements as 95 percent of the oxygen consumed by fish is used
to produce the energy provider ATP (Adenosine Triphosphate).

Therefore, one possibility to reduce oxygen requirements by up
to 70 percent is decreasing the metabolic rate (van Waversveld et
al. 1989; van Ginneken et al. 1997). However, this will manifest
in the form of reduced performance due to the lower activity
level, feed intake and reproduction rate of the fish.
Switching from aerobic to anaerobic metabolism can reduce
oxygen requirements further. However anaerobic pathways that
produce ATP are 15 times less efficient than aerobic pathways
and will further reduce fish performance.
Despite mechanisms that reduce the ATP and energy
requirements of fish in order to deal with low oxygen levels,
recent research has revealed that hypoxia increases oxidative
stress and the expression of inflammatory genes (Zhao et
al., 2020). The close relationship between oxidative stress,
inflammatory reactions and high-energy requirements of
an activated immune system, leads into a vicious cycle that
results in dramatic loss in performance during and after
hypoxic stress.
If adaptation to hypoxic stress fails, hypoxia even increases the
mortality rate of fish with severe consequences on animal welfare
and farm profitability.
I summary, hypoxia limits performance in fish due to a number
of potential complications including the metabolic suppression to
reduce oxygen requirements (-30 to -70 percent), the anaerobic
rather than aerobic metabolic pathways (15 times less efficient),
increased energy requirements due to oxidative stress and
inflammation and increased mortality if adaptation to hypoxic
stress fails.

Hypoxic stress – A herbal solution for everything

Apart from management measures that reduce the risk of
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hypoxic water conditions, innovative feeding strategies with
phytogenic feed additives possess a great deal of potential for
improving the tolerance of fish to hypoxia: plant flavonoids in
the diet can help fish cells adapt to hypoxic stress by reducing
inflammatory reactions (Xia et al., 2020), for example.
The phytogenic feed additive Anta®Ox FlavoSyn recently
showed its anti-oxidative capacity for reducing inflammation by
which it supports the performance in farm animals (Gessner et al.,
2008; Shata et al., 2019). Moreover, Anta®Ox FlavoSyn increased
the survival rate and body weight after triggering the immune
response in aquaculture (Niyamosatha et al., 2015). Since it
improves animals’ tolerance to oxidative and inflammatory stress,
the study proposed that Anta®Ox FlavoSyn could help reduce the
performance-limiting effects of hypoxic stress in fish.
To test this hypothesis a study with 640 goldfish was conducted.
The fish were split into groups of 40 animals and kept in
16 glass tanks (38 l) for five weeks. The total fish mass was
2770g corresponding to a stocking density of 4.56kg/m³. To
induce hypoxic stress in the fish the water in the tanks was not

oxygenated for four days during the first week
of the experiment.
Throughout the trial, the fish received
two different diets: while the control
group received no feed additive, the diet
of the treatment group contained 400mg/
kg Anta®Ox FlavoSyn (Dr Eckel Animal
Nutrition GmbH & Co KG). The body
weight of the fish was determined at the
beginning and end of the experiment.
Results showed that hypoxic stress
reduced body weight in the control group
by 17 percent five weeks after experiencing hypoxic stress
conditions.
In the group fed Anta®Ox FlavoSyn, body weight was only
reduced by four percent. This emphasises both the huge impact
of hypoxic stress, even weeks after experiencing the hypoxic
situation, and the importance of protecting fish against hypoxic
stress in order to achieve optimal growth and development of fish.
The test results also demonstrate that Anta®Ox FlavoSyn is an
effective tool to assist fish producers in stabilising performance
even in stress-inducing conditions including hypoxic stress.

Improves hypoxic stress tolerance

Mechanisms to cope with a low oxygen supply negatively
affect the performance, health and welfare of the fish. The tested
flavonoid combination Anta®Ox FlavoSyn improves the tolerance
to hypoxic stress by preventing oxidative and inflammatory
reactions. This reduces performance loss associated with hypoxic
stress and helps to maintain optimal profitability even under
challenging conditions.
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Our fish pumps range is expanding!

Pescamotion 40
(Ø8’’ - Ø200mm)
Stainless steel housing

New 2020

Pescamotion 10
(Ø2,5’’ - Ø65mm)

Pescamotion 30
(Ø6’’ - Ø150mm)
Stainless steel housing

Since 1958 Faivre company develops and manufactures
high quality equipments for the aquaculture industry.

Pescavac 50
(Ø8’’ - Ø200mm)
Stainless steel housing

www.faivre.fr

Faivre Sas 7 rue de l’industrie 25110 Baume-Les-Dames France
Email : info@faivre.fr

FISH FARMING TECHNOLOGY

Tech update
Fish Farming Technology

Fish Farming Technology (FFT) begins 2021 with its goal to provide readers a comprehensive monthly
report on new technologies that impact the use and yield from feeds produced to grow farmed fish. FFT is a
magazine in its own right and has a website dedicated to its subject matter (www.fishfarmingtechnology.net).
If you have products, offer services or have something you would like to draw to our readers’ attention - and
is related to the use of feeds in farming systems - then please let our editorial team know. You can find their
details on our Contents Page at the front of this edition.
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Mozambique
A flourishing prawn farming industry

by Dr Gianluigi
Negroni, ALVEO
Scarl, Italy

Prawns are the most
valuable seafood resources
in Mozambique, so gaining
more insight into how these
species are farmed can help
industry leaders to analyse
the many benefits that the
Mozambican shrimp sector
brings to the country. This
article looks at the seafood
industry, which is largely
capture-based, in order to
understand the sector better

Industrial fishing in Mozambique is mainly operated through joint ventures
between the government and foreign companies, primarily from Japan and Spain.
The main commercial species in Mozambique are lobster, crabs, gamba (deep-water
prawns), shallow water prawns, crayfish and squid. Lobsters, shallow water prawns
and gamba are the main exported species.
The prawn fishing industry, based primarily in Beira, Quelimane and Maputo is mainly
export-oriented and represents an important source of income for the country.
Large-scale shrimp production comes from two major commercial companies, Pescamar
and Efripel, who have just recently began a joint co-operation themselves. Their catch
is frozen directly on-board their fishing vessels, before being exported to Asia and the
European Union.
Small-scale and artisanal fisheries in Mozambique play a significant role in
contributing towards the national economy. This sector provides employment, income
and a source of sustainable and responsibly-sourced protein to the majority of coastal
communities.
Artisanal fisheries in Mozambique consist of individuals or small groups of fishermen
working relatively independently. They make use of either wind or hand-propelled fishing
boats. They use beach seines, gillnets and long lines to catch fish.
In general, marine artisanal activities take place along the entire coastline. They are
especially prominent in the provinces of Nampula, Zambezia, Safala, Inhambane and
Maputo.

Farmed shrimp biodiversity

Of the many varieties of shallow-water prawns
that inhabit the waters of Mozambique, the banana
shrimp (Fenneropenaeus merguiensis) are the most
abundantly farmed. It is estimated that the banana
shrimp makes up as much a 60 percent of shallowwater prawn catches. Other key species include
the Red-legged banana prawn (Fenneropenaeus
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indicus) and the Speckled shrimp (Metapenaeus monoceros).
Other less prominent but still farmed species of shallow-water
prawns include the kuruma shrimp (M. japonicus), Western king
prawn (Melicertus latisulcatus), Giant tiger prawn (Penaeus
monodon), and the Green tiger prawn (P. semisulcatus).
Many deep-water prawns are also farmed in Mozambique,
including the Knife shrimp (Haliporoides triarthrus), Giant red
shrimp (Aristaemorpha foliacae), Blue and red shrimp (Aristeus
antennatus), Scarlet shrimp (Plesiopenaeus edwardsianus) and
Scythe shrimp (Penaeopsis balssi).
Several studies have highlighted the variations in the catch of
shallow-water shrimp at the Sofala Bank in central Mozambique.
Monthly, seasonal and year-to-year fluctuations are common
occurrences when fishing in the Zambezi River.
Correlation analyses show that the catch rate is directly related

to river runoff. Annual prawn abundance may be predicted based
following the wet season river runoff. During years with a well
defined dry season and a late onset of the wet season, there
appears to be a shift in the size distribution towards larger prawns
being more abundant.

Planned water releases

Certain local regulations may be used to enhance prawn
production along the Zambezi River, by ensuring well-planned
water releases.
In fact, although the construction of dams up river may have
little effect on the average runoff from rivers, it may still alter the
seasonal variations in the runoff pattern.
Studies suggest that many shrimp species present in the
Mozambican waters prefer sandy substrata, whilst others choose

AQUACULTURE & ECO-SYSTEMS
IS THE FUTURE
AquaUV offers solutions for freshwater
& saltwater applications

CLASSIC UV STERILIZERS

SL STAINLESS STEEL
STERILIZERS

VIPER SL STERILIZERS

ULTIMA II FILTERS

Call today or visit us online to learn
how AquaUV will improve your harvest.

US: (951) 296-3480 | AquaUV.com
@AquaUV

@aquauv

AquaUltraviolet
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areas rich in submerged macrophytes. Some shrimp appear to
favour muddy mangrove channels, although some may also
require marginal or floating vegetation to act as nurseries.
In contrast, species such as the Peregrine shrimp (Metapenaeus
stebbingi) seem to prefer quiet areas with minimal wave action,
while Speckled shrimp prefer more widespread areas and are able
to cope with very low salinities.
Managers of coastal systems should, therefore, attempt to
maintain a diversity of biotopes within larger systems because,
even if post-larvae do enter an estuary, juvenile populations
will not develop if their specific habitat has been destroyed and
several mangrove areas are under threat in Mozambique. This is
especially true in Maputo Bay, Limpopo delta and Sofala bank
which see a great deal of shrimp farming taking place.

Meeting demand

One big challenge facing the shrimp farming industry in
Mozambique is meeting demand.
Non-prawn bycatch is far greater than the target catch of shrimp
and, as a result, the majority of what is caught is discarded.
Because of high rates of bycatch and the range of species caught
(including large pelagic species and sharks, predominantly in the
shallow-water trawls), ecosystem cascade effects are likely.
Due to the intensive use of fishing waters and resources,
management measures are being put in place to secure
sustainability of shrimp, both now and in the future.
Economic models have been established to ensure proper and
efficient management of fisheries, with these regulations updated
every year by the Instituto de Investigacao Pesqueira (IIP).
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LET’S GROW TOGETHER

IMPROVED FRY FEED RECIPE
FOR AN EVEN BETTER START!
Fry feeds from Aller Aqua have been
boosted with essential nutrients to
improve health and development of fry
and lead to:
• Fast growth
• Low mortality and uniform fish stock
• Optimal water quality
Contact us to hear about the trial results.

WWW.ALLER-AQUA.COM

Compressors

made for aquaculture
M 50 AQUACULTURE

built for OFFSHORE conditions

www.kaeser.com/aquaculture
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Early Sturgeon Sex Discrimination:
A novel technique to save costs in caviar production
Many commercially relevant fish species such as species of
sturgeon have no externally visible sexual dimorphism, which
makes breeding females only in aquaculture more difficult,
minimises the production yield and increases the production
costs.
Until now no gender-specific marker has been identified for
sturgeons as well as for many other commercial fish species.
The caviar industry is a particularly profitable aquaculture
branch for a molecular-biological sex test for juvenile and
adolescent sturgeons.
Early sexual identification can significantly decrease the
production costs by increasing the number of females (caviar
production) only in the production facilities whilst maintaining a
balance of male animals for intensive fattening (meat production)
and use in continuous propagation.
At the same time spin-offs genomic analysis may identify fast
growth genes, increase meat production, or better egg quality for
caviar.
At the present time, the ratio at normal production facilities is
approximately 1:1 males to females through natural selection.
If an early sex test is available, then this ratio could soon be
manipulated, depending upon whether the production is required
for either caviar or meat.
Sex discrimination markers
TunaTech and aquaFuture have a long history of collaboration
on numerous projects ranging from salmon genetics and
restocking of salmon in the river Rhine but especially in the field
of sturgeon cultivation.
The search for sturgeon sex discrimination markers has
also been carried out through research projects between
TunaTech, Heinrich-Heine-University of Duesseldorf and the
Landesfischereianstalt in Born (Mecklenburg-Vorpommern),
based on hormonal and histological changes in both adult and
juvenile sturgeons.
TunaTech already invested considerable time and money in the
research & development of a molecular-biological sex test for
three sturgeon species.
The sampling was performed in Aquatir, one of the world
largest and modern sturgeon farms, in which aquaFuture played
a leading role in its implementation, where blood, tissue and
mucus samples of sexually mature Belugas (Huso huso), Russian
Sturgeons (Acipenser gueldenstaedtii) and Sterlets (Acipenser
ruthenus) with known sex were taken.
Within TunaTech’s laboratories DNA and RNA were extracted
from the preserved samples and a comprehensive analysis was
performed for female and male Beluga, Sterlet and Russian
Sturgeon samples, respectively. From these analyses female
reference data were designed, onto which all other data were
mapped.
With the help of this analysis, several putative sex specific
markers were found and analysed further.

Fortunately, through the latest results by a EU funded research
project (STURGEoNOMICS), it has been possible to combine
previous TunaTech results and techniques with the new findings
to produce an Early Sturgeon Sex Discrimination (ESSD)
customised service for the industry.
Early life stages
This novel and customised solution for sex discrimination
for multiple sturgeon species at early life stages will be made
available in 2021 for a limited number of clients.
Based on both laboratory and field experience in analysis,
sampling and tagging using the range of products it has been
made possible to provide a customised service package to suit all
aquaculture facilities, be they large or small.
The commercial template developed by TunaTech describes
the various steps involved in applying our ESSD solution to a
commercial environment. The initial step requires the marking
or tagging of individuals usually with a passive integrated
transponder (PIT) tag such that they can be recognised at a later
stage.
TunaTech and aquaFuture has over 20 years of experience in
this field on numerous fish species. Secondly, the process of
obtaining DNA samples from individuals is then required using
a tissue sampling unit followed by the molecular analysis to
identify sex-specific markers based on recent scientific evidence
and our own proof of concept.
A number of scenarios have been developed and have taken into
consideration the large numbers of fish to be examined in some
cases. A high throughput can be achieved in the first instance,
followed by software analysis and combination of tagging and
molecular results to provide a relatively automated sorting system
for separation of males and females.
The techniques and tools used can be further applied in farm
breeding programs to distinguish between fast growers and
also single sex propagation scenarios (all females) with proof
of concept/treatment within a short period of time. The ESSD
template can be customised for commercial farms from small
(500) to larger industrial production sites (10,000) according to
the customer´s wishes.
Thorough testing in the laboratory of multiple samples from
multiple species ranging from adult fish of 15 years of age down
to juvenile sturgeons of approximately four months of age have
indicated that the marker can be detected even at very early
stages in the development.
Using knowledge gained from the successful development
of eDNA tests for alien crayfish species and the detection of
Atlantic salmon in rivers and streams, a modified non-PCR-based
optical test is undergoing laboratory trials which will reduce
measurement times down to 30 minutes without complicated
laboratory instrumentation.
info@tunatech.de
firzlaff@aquafuture.de
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Innovations this month
January 2021
This month, the International Aquafeed
team examine some of the best
innovations in sensor technology, pens,
submersible ROVs and fish counters.

The FishFarmFeeder App
As well as affording fish farmers real-time monitoring of the feeding
systems installed for each client, the FishFarmFeeder app is also
accessible from any smartphone or tablet, both for Apple and
Android.
As well as offering the convenience associated with smartphone
or tablet portability, the app also provides fish farmers with the
opportunity to monitor their feeders in real-time that are installed for
each client.
The alert and alarm system provides up-to-date and comprehensive
information on the operation of the feeding system, whilst the power
system configurator tells them where to enter the necessary data,
adding an extra dimension to the feeding system.
The simple to use feeding system catalogue is also grouped by model
with packages designed specifically for hatcheries, pre-grow, ongrowing, container, cannon and feed barge.
www.fishfarmfeeder.com

Aqua Process AeroSpreader S125
The Aqua Process AeroSpreader S125 is either a compact
stationary or mobile feed pellet blower, which offers feed rates
and distances that are more commonly found in larger midrange AeroSpreader™ feed broadcasters.
The marine grade aluminum bodied broadcaster is designed
with a low hopper height ideally suited for the loading
of bagged feeds with a low center of gravity, this feed
broadcaster is designed for moving around on narrow
walkways, or mounting on vehicles or their trailers.
The features of the AeroSpreader S125 includes a stainless steel
feed broadcast hose with smooth inner liner, which is mounted
on a direct drive Aerite™ AB135 model blower that requires no
belt or pulley.
The matched air inlet and impeller design reduce fuel
operating costs whilst also delivering high SCFM air delivery
rates at lowest possible sound levels.
www.aquaprocess.dk

AKVA Group Flexi-Panel
Once the grading operation is complete, you can either
harvest the remaining larger fish directly from the sweep net or
transfer them to another cage for harvesting at a later date.
With the appropriate size of aperture you can use the FlexiPanel to size grade your fish at any stage of their growth. The
benefit of this is that removal of the larger and more dominant
fish allows the smaller fish to grow more quickly.
The individual apertures within the panel can also be made to
any dimension, with increments of 1mm, the width determining
the size of fish that can swim through, with the most common
sizes varying between 58mm and 74mm.
Popular sizes of Flexi-Panels for grading farmed salmon are
15m x 6m, 25m x 6m, and 20m x 10m, 25m x 12m, but there are
almost no limitations to size.
www.akvagroup.com

Do you have a product that you would like to see in our pages?
Send products for consideration to
peterp@perendale.co.uk

Gael Force SeaSight HD Camera
Crisp HD underwater imagery and new, user-friendly SeaSight
Control software makes feed monitoring and fish inspection easy.
The camera technology has significantly advanced with the
development of this SeaSight HD pan and tilt underwater camera,
which also captures video in crystal clear high definition. The
SeaSight HD, combined with new SeaSight Control software and
SeaSight Double Winch, will provide you with greater control and
makes the task of feed monitoring and fish inspection simpler.
Key Features include a lens cleaning brush for the removal of any
build-up of fouling or cleaner fish on the lens without having to pull up
the camera each time it needs to be cleaned. The colour cameras
can also drop into Infrared Mode (mono) at very low light levels
and the optional on-board optical dissolved oxygen sensor can be
mounted under a field removable support plate.
www.gaelforceaquaculture.com
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STRONG ENOUGH
TO FACE EVERYTHING!

Deep Trekker Revolution ROV
The Revolution is the most intuitive and stable ROV for underwater surveys
and inspections, built tough to survive harsh underwater conditions to
accomplish complex missions.
The revolving head provides unmatched flexibility for key attachments,
allowing you to rotate your imaging sonar, ultra high definition camera
and grabber to get the optimal angle depending on the task at hand.
Each Revolution purchase includes a free online training session with our
Technical Trainer to set you up for success.
If operating in murky water, we will need to have a deeper understanding
of your underwater location. Locate and identify targets and further
understand your position underwater with sonar and USBL positioning
systems.
From grabber tools to net patch kits to cutters, Deep Trekker offer a
suite of industry specific tools to help you get the job done in various
environments.
www.deeptrekker.com

Faivre fish grader with integrated counters Heliovision
For a greater ease of use, Faivre have integrated our Pescavision
counters inside the hopper of their Helios graders. The result is a
compact and easily movable machine. Intended for trout and
salmon from 50g to 2.5kg, the main features include three sorting
channels and three sorting size options.
The body of this counter is available in high quality AISI 304L stainless
steel, with a 316L stainless steel option also available if it is being used
with seawater. Its touch screen display features three Pescavision
counters with led technology integrated into the output hopper. A fish
counting report (PDF) can also be easily downloaded via a USB key.
www.faivre.fr

Leiber® Beta-S –
β-glucans for:
Improvement of the cellular &
humoral defence mechanisms
Aqua Ultraviolet Viper SL Professional series UV Steriliser
Aqua UV Sterilisers use the best and latest technology to combine
disinfecting water with beauty and modern design for an exceptional
user experience.
The Ultraviolet Lamp emits a germicidal ray which alters or disrupts
the DNA or RNA of single celled organisms. UV is a proven and
dependable method for controlling algae, bacteria, and protozoa.
Aqua Ultraviolet UV Sterilisers
will eradicate these organisms
without any harmful residuals.
The UV controls the spread of
fish disease, viruses, and other
harmful pathogens, as well as
keeping your water clear by
destroying free-floating algae.
Aqua Ultraviolet UV’s will clear
your water in three to five days,
sometimes even overnight,
with continuous nature of its
application keeping it that
way.
Performance is guaranteed when sized, installed and operated
according to Aqua Ultrviolet’s instructions.
www.aquaultraviolet.com

Support of immunological
competence in larval &
juvenile stages
Improvement of feed conversion

leibergmbh.de
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The Aquaculture case study

FEED

Boosting sustainable
aquaculture in Indonesia
PT Sekar Golden Harvesta Indonesia’s
new aquafeed mill

Indonesia continues to be an attractive market for investors
in aquaculture and aquafeed, given its large market size,
growth potential and its general trend toward increased
industrialisation.
The Southeast Asia country produced 5.4 million tonnes
of aquaculture fish in 2018, making it the third largest fish
aquaculture producer in the world.
The Government of Indonesia aims to push aquaculture fish
production to 7.7 million tonnes by 2030. In next four years,
they are also seeking to double shrimp aquaculture in sustainable
ways, with ambitions of improved food security whilst promoting
exports and incentivising economic growth.
In order to secure the anticipated growth, the Animal Nutrition
Division of Sekar Group, through PT Sekar Golden Harvesta
Indonesia, intends to play an essential role and will keep
expanding its capacity so that the company can provide local
farmers with more high quality, water-friendly, value-added
aquaculture nutrition solutions.

Food industry pioneer

In 2017, PT Karka Nutri Industri of Sekar Group and Wellhope

Initial discussions with Famsun about the
construction of a future-fit aquafeed plant in
Surabaya, Indonesia started in 2015. Sekar was
initially impressed with Famsun’s integrated
solutions, Flawless Project Deliver (FPD)
system, that secures optimal results and
systematic success from project execution and
management.

Agritech from China set up the PT Sekar Golden Harvesta
Indonesia company - a joint venture to build an integrated
aquaculture nutrition solution in Indonesia.
Sekar Group is a pioneer of the Indonesian food industry that
has developed its business into a variety different products from
frozen and dry processed food with the leading group’s umbrella
brand FINNA®. PT Karka Nutri Industri, primarily engages in
the production and distribution of shrimp and fish feed as well as
other related products.
The company has been active in Indonesia feed market for over
two decades.
Its partner Wellhope Agritech is a rapidly growing Chinese
feed producer that ranked in the world’s top 30 feed companies
in 2018. Wellhope Agritech has a strategic alliance with Dutch
largest feed producer De Heus since 2006.

A future-proof feedmill

Initial discussions with Famsun about the construction of
a future-fit aquafeed plant in Surabaya, Indonesia started in
2015. Sekar was initially impressed with Famsun’s integrated
solutions, Flawless Project Deliver (FPD) system, that secures
optimal results and systematic success from project execution and
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management. A further factor that impressed the company was
that Famsun was able to provide over 1000 successful refrences
of aquafeed mills that it has delivered across the globe.
The elements of the construction that Famsun supplied included
financing support from Famsun’s partnering bank in China and
steel structure buildings including a workshop tower as well as
warehouses for raw materials and finished products.
Famsun also supplied two state-of-the-art production lines,
with one designed specifically for the production of premium
quality floating fish feed with a capacity of five-to-six tonnes per
hour. The key machine in this setup is the Famsun SJPS 120x2
Extruder. The other line processes high quality shrimp feed with a
capacity of three-to-four tonnes per hour SZLH600 Pellet Mill.
Famsun also provided project engineering that managed all
construction, installation and the final commissioning of the
plant. Famsun representatives also manage all production training
and local services. After land preparation, project construction
was started on April 2, 2018 and completed seven months later on
schedule.

Responsible and sustainable

As firm believers in responsible consumption and sustainable
production patterns, Famsun was forward thinking when planning
this project. By considering how to improve the production
processes by using more locally available resources, this has in
turn results in an increase in productivity and a reduction in waste
and losses.
These adjustments were all key considerations during the design
stage of PT Sekar Golden Harvesta Indonesia’s new aquafeed
mill.

Famsun was forward thinking when planning
this project. By considering how to improve
the production processes by using more locally
available resources, this has in turn results in an
increase in productivity and a reduction in waste
and losses.

By incorporating leading automation and digital technologies
into existing advanced aquafeed processing systems, the addition
of PT Sekar Golden Harvesta Indonesia’s high-performance
nutrition solutions form a recipe for success in itself.
However, Famsun’s wealth of operational experience and
the ability to call on the best production practices of Famsun’s
aquafeed mill solution users around the world, the future-proof
feed mill design was well and truly defined.
The future-proof feed mill pursues not only feed that cares
about safety, health, nutrition, and wellbeing of animals and
environment sustainability but also operation efficiency and
profitability for Karka. This feedmill also features capacity
for two further pelleting lines, should the plant require further
expansion.
The new feedmill will strengthen PT Sekar Golden Harvesta
Indonesia’s position on high-end aquafeed market for sure. Whilst
also contributing to local youth employment and economic
growth.
The further hope is that in the long term, the development of
this plant will accelerate exciting changes in feed and aquaculture
industries in Indonesia.

WE ARE
OTTEVANGER

We engineer, manufacture, build and manage your complete project in the cereal processing industry.
www.ottevanger.com
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Production GrowOut Manager, Victor
Turcan, showing
off the ‘fruits of his
labour’ and the
final product that is
shipped to market

The Aquaculture case study

Pioneering North
American RAS Facility
embarks on 4th Decade
of Operations

Located in the heart of New England, Turners
Falls, MA, is home to one of the longest
operating and largest indoor RAS aquaculture
farms in the United States. The farm has seen
several species over the years, but for the better
part of the last two decades it has become well
known globally as one of the largest land-based
producers of Barramundi, Lates calcarifer.

by Walker D. Wright-Moore, Nursery Manager, Great Falls Aquaculture

In the fall of 2018, Blue Stream Aquaculture acquired the
farm from Australis Aquaculture and added Barramundi to
their current operations producing rainbow and brook trout.
With a new name, Great Falls Aquaculture (GFA), carried on
with business as usual, producing one of the highest quality
farmed fish on the market. Annual production reaches 600 tonnes
of fresh Barramundi, which a majority is sold wholesale to live
retail markets in the Northeast US and Canada.

Barramundi- the biology

Barramundi, Lates calcarifer, also known as the Asian Sea bass,
Australian Sea bass or Giant Perch is native to coastal tropical
waters in the Indo-Pacific West region ranging from Northern
Australian to Southeast Asia. They are recognised throughout
their native region as an important recreational and commercial
fishery, as well as an aquaculture species.
Barramundi are a euryhaline species, meaning they are able to
tolerate a wide range of salinities.
They are also classified as catadromous, meaning spawning

takes place in marine environments while a majority of their
juvenile and adult life takes place in freshwater rivers or estuarine
systems. This allows the aquaculture of barramundi in either
freshwater or marine environments, which is a significant
advantage to growers not located near the coast.
Barramundi are protandrous hermaphrodites, meaning they
hatch as males and then switch sex to female later in life.
They do not become sexually mature as males for about 3-5
years and then will switch sex to female about 5-7 years old. This
is beneficial from an aquaculture standpoint because reproductive
development is energetically very costly and will reduce growth
rates. Females are highly fecund and can produce up to 10 million
eggs per spawn and their life span has been documented to at
least 20 years of age.

Barramundi – the culture

The hatchery stages for barramundi take place in a marine
environment (35ppt).
Broodstock are conditioned to spawn in captivity using
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photothermal regimes mimicking natural seasonal changes to
stimulate sexual maturation and gonadal development. Females
are induced to spawn when ovaries are fully developed and are
then ‘stripped’ or allowed to tank spawn when eggs reach final
oocyte maturation.
Fertilised eggs begin to hatch just 12-16 hours post-fertilisation
with a yolk sac that lasts to first-feeding at just 48 hourspost
hatch. Larvae are provided a diet of live zooplankton (enriched
rotifers and artemia) for the first 10-15 days before beginning the
weaning to commercial diets.
After approximately five days post hatch the fry can begin to
tolerate the slow acclimation to freshwater over the next 20 days.
GFA does not currently spawn broodstock, so fry must be sourced
from other hatcheries.
Batches are generally stocked every 45-50 days in the nursery
at 0.2g mean weight. The barramundi at GFA are cultured in
freshwater, with temperatures that range from 27-30 deg C. It is
not easy to match the species’ native tropical water temperature
during a New England winter, but using high-efficiency natural
gas boilers, GFA can circulate hot water through heat exchangers
in the systems to produce temperatures that are compliant to their
desired environment.
These higher culture temperatures help create an elevated
metabolism, an aggressive feed response and fast growth rates.
Cannibalism can cause significant mortality throughout all stages
of barramundi culture due to their aggressive nature and is most
pronounced in the early stages.
Grading, or sorting the fish by size, every five-to-seven days
and paying close attention to feeding regimes help to significantly
reduce cannibalism during the early stages. As juveniles, grading
happens less often, but is still a critical process for the success at
GFA.
Victor Turcan, the production grow-out manager, stresses the

Nursery Technician, Julia Juenemann, using
a light table to assess the quality of a recent
shipment of barramundi fingerlings

importance of stocking uniform size groups into the final growout tanks.
“Grading takes a lot of work when the fish are larger, but it is
worth it. We see better growth, higher survival, healthier fish and
a better product reaching market size.”
All fish are vaccinated at two grams and again at 30-50g to
boost the immune system and prevent pathogen outbreaks.
“Beyond good husbandry practices, good water quality and
good biosecurity, vaccination is the best tool we have for
pathogen control,” says General Manager Spencer Gowan. GFA
operates with approximately two million gallons of culture water
(7.57 million litres) filling 38 tanks in 12 separate RAS systems
with tank sizes ranging from 10m3 to 600m3.
Culture densities range from 25-75kg/m3 and it takes 10-12
months to reach a 1.5lb/680g average harvest weight.

Zachary Allred, Fish Technician and RAS
grow-out supervisor, proudly stands in
front of the two RAS grow-out systems in
his charge that brings the barramundi
to final market weight
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The farm-wide feed conversion (FCR) is 1.1-1.3:1 (every 1.11.3kg of feed is converted into 1kg of fish biomass). With around
one million fish in the building, daily consumption of feed is
approximately 2000kg/day.
The barramundi begin their time at GFA on very technical
stock diets that rely on high levels of marine sourced proteins.
As they grow, they transition to custom diets that include much
less marine sourced protein, while increasing the inclusion of
alternative protein sources but continuing to meet nutritional
requirements for optimal growth and feed efficiency.
Feed costs are one of the highest fixed expenses of an RAS
operation along with power, oxygen and labour. Developing
strong working relationships with aquafeed producers to ensure
supply of the highest quality feed is certainly one of the most
critical components to overall production success.

Barramundi – the market

Barramundi is a highly versatile white fish that has a mild
buttery flavour and flaky texture.
If you are looking for a brain boost, barramundi (skin on) have
high levels of Omega-3 fatty acids, similar to those found in
salmon. A large majority of the fish produced at GFA leave the
door still swimming on the way to live-markets in the US and
Canada.
Shipping live fish emphasises the importance of a high quality,
vigorous final product that not only tastes good, but also has an
excellent appearance.
In preparation for transport, market size fish are transferred
from the grow-out systems into a holding system where
temperatures are cooler, water is cleaner and they reside for
five-toseven days to be ‘polished.’ The polishing process ensures
a clean consistent flavour and texture of the final product and is
also key for the success of potential long transport times.
Barramundi are harvested for live haul into 250gal (946L)
insulated totes supplied with pure oxygen (densities ranging from
1-2lbs/gal (120-240kg/m3) depending on the duration of their

Jacob Smead, Operations Supervisor,
moving fish from the final nursery stage
to the grow-out tanks, where they will
stay until they reach a market size of
1.5lbs

journey to market) and sold wholesale to seafood distributors,
who transport, hold and deliver directly to retail markets and
consumers.
Asian markets in large metropolitan areas provide an outlet
for producers that is consistent and consumes large quantities of
seafood. The demand for a quality product is high and a premium
price is met for the ultra-fresh barramundi.
Over the last year, GFA felt the market effects of the COVID-19
pandemic as much as every other aquaculture producer.
With the disruption and uncertainty of wholesale markets, Mr
Gowan’s team quickly set up an online store and began offering a
number of product options via local sales, shipping and delivering
directly to customers.
“Getting our product out into our local community was
something we wanted to make happen for years, but COVID
helped make that a priority.”
In addition to barramundi, GFA also processes and distributes
Fresh Rainbow trout and Brook trout to local markets and
restaurants. The trout are farm-raised by partner farms, Blue
Stream Aquaculture, in Cape Cod and Charlestown, NH.
GFA also made production changes such as lowering
temperatures in the culture tanks and reducing feeding rates.

Roscoe “Rocky”
Perham,
Facilities
Manager/
Engineer has
been with the
farm for 30 years
and is still finding
new ways
to innovate,
improve and
keep the
RAS running
smoothly
Fish Health Manager, Sasha Dyer,
conducting a routine health
check on a juvenile barramundi
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needed for land-based aquaculture.
On the contrary, selecting a farm site with access to an
abundant water source is imperative and should be considered
in the earliest stages of planning. The system water exchange is
important to prevent the accumulation of nitrate, the end product
of the bio-filter nitrification of ammonia, which will cause
chronic stress at high concentrations.
Depending on the profile of the incoming water source, pretreatment to remove metals or hardness may also need to be
considered.

Passion, hard work, attention to detail

“We were able to make moves to keep our inventory healthy
and living. That is the advantage of being an indoor facility. We
can control the temperature and therefore regulate the metabolism
of the animals in a way that preserves our biomass to be sold
when optimum conditions prevail.
“An outdoor farmer does not have that luxury. It is not the most
efficient way to operate, and we could not sustain it long-term,
but it is better than being forced to sell the team’s hard-work at a
loss or worse.”

RAS Technology

Great Falls Aquaculture could be considered a veteran in the
RAS game.
The facility has a long history and has helped pioneer RAS
technology on a commercial scale in the US. The current
operation benefits daily from an experienced staff with a
substantial amount of in-house knowledge.
This is highlighted by Roscoe ‘Rocky’ Perham, Facility
Manager/Engineer who has been growing fish for 35 years
including 30-years of design and development at the Turners
Falls facility, Sasha Dyer, Fish Health Manager, who has been
with the farm for nearly 26 years and the rest of the management
team who have each worked in the building for nearly 10 years.
The RAS design integrates mechanical and electrical
engineering with natural biological and chemical processes to
create an environment that promotes as close to optimal and
predictable growth as possible.
System components include drum filters, fluidised bed biofilters, CO2 stripping, u-tube oxygenation and ozone disinfection,
automated oxygen, pH and temperature control, and nearly 200
alarm points throughout the farm that alert staff to action 24/7,
365 days a year.
These systems generally exchange <10% of the system volume
daily making these ‘water re-use systems’ a viable method to
raise significant biomass with limited water usage. This is not to
say that a sufficient and extremely reliable water source is not

The farms longevity in Turners Falls does not mean that we
are not constantly faced with new and unexpected challenges in
many aspects of fish culture and business.
It would be fair to say the farm has survived its initial growing
pains and will continue to be a leader in sustainable aquaculture
for many years to come.
The employees that operate the RAS cannot be given sufficient
credit. Management and husbandry is the backbone of day-to-day
operations carried out by the staff and it takes passion, hard work,
attention to detail, and consistency. It is ‘lucky’ to be building
from more than a decade (16 years) of barramundi culture
experience, R&D, and continual production process refinements,
complimented with the benefits of an outstanding team.
Water quality, fish health, waste management, sustainability and
producing a high-quality product is always the company’s focus,
but striving for constant improvement, adapting to challenges and
making sure it creates a positive environment where employees
feel valued is also at the top of the list. It’s not just about the fish;
it is also about the people who raise the fish.

Feed cost optimization
Performance
Sustainability
Sanitary issues
Complex problems require

COMPLETE SOLUTION

Specific premixes

Feed additives

Nutrition-Formulation

Analysis

Technological assistance
www.aquaneo-techna.com
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Solutions for
feed millers and
fish & shrimp farmers

Industry Events

Status updates for industry events amidst global effects of COVID-19
2021

February

9-11
AFIA Purchasing and Ingredient
Suppliers Conference 2021
Florida, USA
www.afia.org

9-12
Eurotier 2020
Hanover, Germany
www.eurotier.com
17-18
AquaFarm 2021
Pordenone, Italy
www.aquafarm.show
POSTPONED TO 9-10 JUNE, 2021

2021

25-3
Interpack 2021
Düsseldorf, Germany
www.interpack.com
2021

2021

10-12
VIV Asia 2021
Bangkok, Thailand
www.vivasia.nl
POSTPONED TO 22-24 SEPTEMBER
2021
22-25
Latin American & Caribbean
Aquaculture 2021
Guayaquil, Ecuador
www.was.org/meeting/code/
lacqua20

TBA
Aquaculture New Zealand
Conference 2021
Blenheim, New Zealand
www.aquaculture.org.nz
7-10
Asian Pacific Aquaculture 2021
Surabaya, Indonesia
www.was-apc.org

May

14-17
SPACE 2021
Rennes, France
http://uk.space.fr

June
10-12
VIV Turkey 2021
Istanbul, Turkey
www.viv.net

10-11
Aquafeed Extrusion
ONLINE EVENT
http://bit.ly/aqex20bangkok
The 5th Annual Aqua Feed Extrusion Conference coorganized by VIV, International Aquafeed and Fish Farming
Technology magazine and Dr Mian Riaz of Texas A&M
University is once again taking place on March 10-11, 2021.
The conference will be hosted as a LIVE online event over
the course of two days.
This rendition of the conference will specialise in
extrusion and the related equipment for aquatic feeds.
The two-day conference will feature a variety of industry
expert speakers
delivering innovative presentations on how users can
make the best use of their extrusion machinery and aqua
feed systems.
There are few speaking slots still available. Interested
companies can email to Dr Mian Riaz (mnriaz@tamu.edu)
regarding the opportunity to speak at this conference. For
sponsorship opportunities, companies can email Tuti Tan
(tutit@perendale.co.uk).

☑

26-28
Livestock Philippines 2021
Pasay City, Philippines
www.livestockphilippines.com
2021

15-17
VIV Qingdao 2021
Qingdao, China
www.vivchina.nl

14-18
World Aquaculture 2020
Singapore
www.was.org

22-24
VIV Asia 2021
Bangkok, Thailand
www.vivasia.nl

23-25
Indo Livestock 2021
Jakarta, Indonesia
www.indolivestock.com
2021

26–29
WAS North America &
Aquaculture Canada 2021
St John’s, Newfoundland, Canada
www.was.org

July
21-23
Lanka Livestock 2021
Colombo, Sri Lanka
www.lankalivestock.com

2021

13-15
Vietstock 2021
Ho Chi Minh, Vietnam
www.vietstock.org

August
11-14
Aquaculture America 2021
San Antonio, Texas, USA
www.was.org

October
5-8
Aquaculture Europe 2021
Madeira, Portugal
www.aquaeas.org

21-23
ILDEX Vietnam 2021
Vietnam
www.ildex-vietnam.com
2021

September
TBA
Taiwan International Fisheries
and Seafood Show 2021
Taiwan
www.taiwanfishery.com

21-23
Aqua Expo 2021
Guayaquil, Ecuador
www.aquaexpoguayaquil
.cna-ecuador.com

March
3-5
AquaSur 2021
Puerto Montt, Chile
www.aqua-sur.cl

2021

April
12-15
Aquaculture Europe 2020
www.aquaeas.eu
EVENT NOW ONLINE

21-24
Aquaculture America 2021
Texas, USA
www.was.org/meeting

26-28
Hanoi Livestock 2021
Hanoi, Vietnam
www.hanoilivestock.com

2021

November
11-13
Livestock Taiwan 2021
Taipei, Taiwan
www.livestocktaiwan.com

24-26
Livestock Malaysia 2021
Malacca, Malaysia
www.livestockmalaysia.com

7-9
AlgaEurope 2021
Europe
www. algaeurope.org

24-27
Aqua Nor 2021
Trondheim, Norway
www.aquanor.no

11-14
Aquaculture Africa 2021
Alexandria, Egypt
www.was.org

☑ See The International Aquafeed team at this event
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2020 Taiwan International Fisheries & Seafood Show enjoys online
and offline success
Taking place from December 3-5, 2020, the Taiwan International
Fisheries & Seafood Show, was held in Hall 1 of the Taipei
Nangang Exhibition Center, creating the largest international
professional trade show for agriculture industry in Taiwan.
Gathering 163 exhibitors from eight countries, the show
attracted nearly 21,000 visitors worldwide. The online to offline
procurement meetings gathered buyers from countries including
Australia, Belgium, Canada, Indonesia, Japan, Jordan, Laos,
China, Malaysia, Myanmar and Spain.
Key list of buyers in attendance includes RT-Mart, Decathlon,
Xpark, Evergreen Logistics, Farglory Marine Park, Green World
Eco-Farm, Asia Pacific Telecom, Taiwan Star, Delta Electronics,
Hotel Royal Group, China Pacific Catering Service, VEDAN,
Wowprime Group and Kuai Kuai Group.
Under the challenge of the severe global pandemic, in order
to afford exhibitors the opportunity to effectively close sales
deals and facilitate buying, the organisers of the show launched
a digital expo platform 30 days prior the physical expo, using the
Internet to connect buyers and sellers across time and space.
A total of 417 registered online buyers from 24 countries
conducted more than 300 online meetings. During the show, the
online to offline procurement meetings gathered buyers from
various countries Australia, Belgium and Canada. As many
as 50 procurement meetings, which have concluded business
opportunities on site worth an estimated value of US$540,000,
with the numerous business opportunities that the show generated
likely to see this number increase to an expected US$13.02
million.

When formula and science meet

In order to gain insight into the future of aquaculture, the
exhibition invited industry, government and academia to hold a
number of forums and
conferences, attracting
more than 1000
participants over the
three days.

Themed by ‘When Formula and Science Meet,’ the
‘International Forum for Marine Fish Farming Technology,’
a seminar collaborated among the National Taiwan Ocean
University, My Exhibition Co Ltd and International Aquafeed
of the UK, was another highlight and attracted 152 industry
representatives from seven countries.
All of the forums were very well received, with the responsive
audiences contributing lots of feedback. Twelve scholars and
experts from home and abroad shared their insights with the
audience regarding current status of aquaculture, aquaculture feed
and technology, as well as providing insights into international
marketing strategies. IAF’s publisher, Mr Roger Gilbert, provided
opening remarks for the seminar via video link in English with
Chinese subtitles for the local audience.

Open and fruitful discussions

The foreign speakers achieved online to offline communication
and interaction through video calls and had open and fruitful
discussions with the local audiences.
In addition, the debut Fisherman Stage featured 17 innovative
presentations and cooking shows over three consecutive days.
These shows were categorised into ‘Local Day’ (in Chinese)
and ‘International Day’ (in English, live broadcast). These
presentations drew a full house of nearly 600 in-person attendees,
while its online live broadcast was also highly discussed by
viewers.
During the exhibition, the organiser specially invited groups
from fishery industries and youth fishery organisations to visit the
main exhibition areas including smart fishery and cold chain.
The intention of this action was to deepen mutual exchanges
and promote industrial cooperation between fishery producers
and technology service providers, creating business opportunities
from the upstream to
the downstream supply
chains, and injecting
vitality into the new
vision of fishery.
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Online Raceway Technology
One of the relatively new and promising
farming methods that could potentially
support the industry’s move towards
intense and sustainable production of
seafood is the ‘In-Pond Raceway System’
(IPRS) for farming fish. 
The principle of the IPRS is to
concentrate fish in raceways within a pond
and provide them with constant water
circulation to maintain optimal water
quality and to improve feed management.
Additionally, IPRS has the potential to
reduce solid waste loading in the pond by
concentrating and removing it from the
downstream end of raceway units. IPRS
has been gaining popularity over that
last few year as it shown promising field
results.
Progressus AgriSchools of Thailand
is working with USSEC to host the first
regional IPRS Intorductory Virtual Meeting
on January 26, 2021. The virtual meeting
will also be available as an on-demand
or other digital offering following this
month’s live presentations.

European
Aquaculture Society
adds RAS workshop
to AE2020
The European Aquaculture Society (EAS)
AE2020 event is set to take place online
from April 13-15, 2021. The day before
the event opens, EAS is organising a full
day special event RAS@EAS on April
12, 2021.
To complement the science presented in
the parallel sessions of the AE conference,
RAS@EAS looks to take a different
approach, with the emphasis on bringing
together key figures from science and
industry to focus on the key issues, present
the latest knowledge and share experience
with different species and systems.
The first RAS@EAS event is titled

The online event focuses on providing
a high level overview of the IPRS system
and aims to expose forward-thinking
fish farmers on the benefits of it as well
as to inform the strategies required to
successfully implement IPRS farming
technology.
Highlight topics include:
- Introduction to IPRS technology
- Is IPRS the right system for me?
- Basic Principles of IPRS System
- Advancements on adaptation of IPRS
for marine culture
- Live Q&A with key USSEC contractors
The course has been developed in
collaboration between US Soybean Export
Council (USSEC) and Progressus. How to
access the full course will also be discussed
during the event.
The four hour online event with English
audio with simultaneous Turkish language.
Participants will have the option to listen
to English or Turkish. The presentation
material will be in English language only.
agrischools@progressus.asia

‘Creating an Optimal Environment’ and
there will be three panel discussions will
address key questions related to this:
Session 1: How do we best approach
disinfection? Moderated by Jaap van
Rijn of The Inter-university Institute for
Marine Sciences in Eilat (IUI), Israel and
with introductory presentation by Chris
Good of the The Conservation Fund
Freshwater Institute, USA
Session 2: Where are we going with
monitoring and autonomy? Moderated
by Øyvind Fylling-Jensen of Nofima,
Norway and with introductory
presentation by Bård Skjelstad of
ScaleAQ, Norway
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Session 3: What are the most
challenging interactions between fish and
RAS environment? Moderated by Damien
Toner of Bord Iascaigh Mhara (BIM),
Ireland and with introductory presentation
by Jelena Kolarevic of UiT The Arctic
University of Norway/ Nofima, Norway
The flyer and the programme with
profiles of the moderators, speakers and
panellists is available at the AE2020
website. Participation in this online event
is included in the AE2020 registration.
Interested persons can also register just
for the RAS@EAS event. Registration is
free for EAS members and is EU€100
(US$122) for non-members. To benefit
from EAS membership and access RAS@
EAS for free, you can join the EAS first
EAS membership to your basket when
you register for the RAS@EAS event.
To register, scan the QR code.

Applications for the Aqua Nor
Innovation Award 2021 now open
The Nor-Fishing Foundation is now accepting applications for the
Innovation Award 2021.
The applicant with the most innovative product or service for
the industry will be announced and receive the award at Aqua
Nor in August 2021.
The Innovation Award has been of great importance in
generating sales, interest and attention in the industry, for both
previous winners and nominees. The deadline for submitting
an application is May 15, 2021, however,the Nor-Fishing
Foundation is happy receive applications as early as possible.
The winner of the Innovation Award 2021 will receive NOK
100,000 (USD $11,800) - so submit your application today!

Application criteria

The project that forms the basis of the application must be
owned by the applicant.
As there there is no dedicated form for the applications, the
foundation has provided specific information regarding the
information that it would like prospective applicants to include.
These details encompass obvious areas of information such as the
applicant’s name, company name, address, email address, web
address, telephone and a contact person.
However, Aqua-Nor is also asking applications to provide a
brief description of the applicant company’s activities, as well as
a description of the project, product, process or service.

Applicants are also asked to highlight specific aspects of the
project, such as expected results, as well as the specific area that
the product or service is intended for.
As this is award relates to innovation, it should come as no
surprise that the organisers request that all applicants specify
what they believe makes their product or service truly innovative.
All the above information must be evidenced to the highest
possible degree through the provision of appropriate and relevant
documentation.
Applications should be sent to: innovation@nor-fishing.no
www.aquanor.no

SPONSORED BY:

Fixin’ to Farm More Seafood
February 21 - 24, 2021
San Antonio Marriott Rivercenter
San Antonio, Texas
Associate Sponsors
American Tilapia Association • World Aquatic Veterinary Medical Association
Aquacultural Engineering Society • Aquaculture Association of Canada
Global Aquaculture Alliance
International Association of Aquaculture Economics and Management
Latin American Chapter WAS • US Trout Farmers Association
In Cooperation with: Texas Aquaculture Association

For More Information Contact:

Conference Manager | P.O. Box 2302 | Valley Center, CA 92082 USA
Tel: +1.760.751.5005 | Fax: +1.760.751.5003 | Email: worldaqua@was.org | www.was.org
AA21 IntlAq HP ad CMYK.indd 1
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Conveyors
Welcome to the market place, where
you will find suppliers of products
and services to the industry with help from our friends at The
International Aquafeed Directory
(published by Turret Group)

A-MECS Corp.
+822 20512651
www.a-mecs.kr

Adifo NV
+32 50 303 211
www.adifo.com

Bühler AG
+41 71 955 11 11
www.buhlergroup.com

IMAQUA
+32 92 64 73 38
www.imaqua.eu

IDAH
+866 39 902701
www.idah.com
Insta-Pro International
+1 515 254 1260
www.insta-pro.com
Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br

FAMSUN
+86 514 85828888
www.famsungroup.com

Laboratorio Avi-Mex S.A. de C.V
+55 54450460 Ext. 1105
www.avimex.com.mx

Ottevanger
+31 79 593 22 21
www.ottevanger.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

R-Biopharm
+44 141 945 2924
www.r-biopharm.com

Wenger Manufacturing
+1 785-284-2133
www.wenger.com

FrigorTec GmbH
+49 7520 91482-0
www.frigortec.com

Romer Labs
+43 2272 6153310
www.romerlabs.com

Yemmak
+90 266 733 83 63
www.yemmak.com

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Amino acids
Evonik
+49 618 1596785
www.evonik.com

Wenger Manufacturing
+1 785-284-2133
www.wenger.com

Bulk storage

Zheng Chang
+86 2164184200
www.zhengchang.com/eng

Feed and ingredients
Adisseo
+ 33 1 46 74 70 00
www.adisseo.com

Yemmak
+90 266 733 83 63
www.yemmak.com

Bentall Rowlands
+44 1724 282828
www.bentallrowlands.com

Aller Aqua
+45 70 22 19 10
www.aller-aqua.com

Drum filters
Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Alltech
+44 1780 764512
w: www.alltech.com

Elevator buckets

Silo Construction & Engineering
+32 51723128
www.sce.be

Alapala
+90 212 465 60 40
www.alapala.com

Silos Cordoba
+34 957 325 165
www.siloscordoba.com

Tapco Inc
+1 314 739 9191
www.tapcoinc.com

Westeel
+1 204 233 7133
www.westeel.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

Consergra s.l
+34 938 772207
www.consergra.com

Analysis

TSC Silos
+31 543 473979
www.tsc-silos.com

Buhler AG
+41 71 955 11 11
www.buhlergroup.com

Coolers & driers

Phibro
+972 4 629 1833
www.phibro-aqua.com

Symaga
+34 91 726 43 04
www.symaga.com

Brabender
+49 203 7788 0
www.brabender.com

Inteqnion
+31 543 49 44 66
www.inteqnion.com

Amandus Kahl
+49 40 727 710
www.akahl.de

Croston Engineering
+44 1829 741119
www.croston-engineering.co.uk

Andritz
+45 72 160300
www.andritz.com

Computer software

Liptosa
+34 902 157711
www.liptosa.com

Chief Industries UK Ltd
+44 1621 868944
www.chief.co.uk

Amandus Kahl
+49 40 727 710
www.akahl.de

Satake
+81 82 420 8560
www.satake-group.com

Additives
Evonik
+49 618 1596785
www.evonik.com

Almex
+31 575 572666
www.almex.nl

Bühler AG
+41 71 955 11 11
www.buhlergroup.com

Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Kaeser Kompressoren
+49 9561 6400
www.kaeser.com

ExtruTech Inc
+1 785 284 2153
www.extru-techinc.com

Extruders

Colour sorters

Aerators

Air products

Equipment for sale
Vigan Enginnering
+32 67 89 50 41
www.vigan.com

Jefo
+1 450 799 2000
www.jefo.com
Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr
Biorigin
www.biorigin.net

Elevator & conveyor components
4B Braime
+44 113 246 1800
www.go4b.com

Enzymes

Skretting
+ 47 51 88 00 10
www.skretting.com

Feed Mill
JEFO
+1 450 799 2000
www.jefo.com
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Van Aarsen International
+31 475 579 444
www.aarsen.com

Fish counters

Pellet binders
Borregaard
+47 69 11 80 00
www.borregaard.com

Calitri
+ 32 497 46 19 82
www.calitri-technology.com
Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Pellet mill
PTN
+31 73 54 984 72
www.ptn.nl

Fish Graders
Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Fish pumps

Roller mill - vertical

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Second hand equipment
Sanderson Weatherall
+44 161 259 7054
www.sw.co.uk

Silos
FAMSUN
+86 514 85828888
www.famsungroup.com

Plants
Amandus Kahl
+49 40 727 710
www.akahl.de

Faivre
+ 33 3 81 84 01 32
www.faivre.fr

Andritz
+45 72 160300
www.andritz.com

Fish Stunning
Aqua Future
+ 49 27 32 / 65 35
www.aquafuture.de

Buhler AG
+41 71 955 11 11
www.buhlergroup.com
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl

Steinsvik
+47 488 52 888
www.steinsvik.no

FAMSUN
+86 514 87848880
www.muyang.com

Fish Stunning
Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

Ottevanger
+31 79 593 22 21
www.ottevanger.com

Hammermills

Wynveen
+31 26 47 90 699
www.wynveen.com

Dinnissen BV
+31 77 467 3555
www.dinnissen.nl

Yemmak
+90 266 733 83 63
www.yemmak.com

Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

Yemtar
+90 266 733 8550
www.yemtar.com

Manzoni Industrial Ltda.
+55 (19) 3765 9330
www.manzoni.com.br
Yemmak
+90 266 733 83 63
www.yemmak.com
Yemtar
+90 266 733 8550
www.yemtar.com

Zheng Chang
+86 2164184200
www.zhengchang.com/eng

Predator Defence
Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

Probiotics
Biomin
+43 2782 803 0
www.biomin.net

Hatchery products
Reed Mariculture
+1 877 732 3276
www.reed-mariculture.com

Moisture analysers

Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com

RAS Equipment

Hydronix
+44 1483 468900
www.hydronix.com

Fish Farm Feeder
+34 886 317 600
www.fishfarmfeeder.com

Seedburo
+1 312 738 3700
www.seedburo.com

FISA
+51 998128737
www.fisa.com.pe

RAS system

Nets & cages
FISA
+51 998128737
www.fisa.com.pe

Paddle Mixer
Anderson
www.andersonfeedtech.com

Aqua Ultraviolet
+1 952 296 3480
www.aquauv.com

Pulverizer (large fine)
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw
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TSC Silos
+31 543 473979
www.tsc-silos.com

Vacuum
Dinnissen BV
+31 77 467 3555
www.dinnissen.nl
Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br
Wynveen International B.V.
+31 26 47 90 699
www.wynveen.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Weighing equipment
Ottevanger
+31 79 593 22 21
www.ottevanger.com
Wynveen
+31 26 47 90 699
www.wynveen.com
Yemmak
+90 266 733 83 63
www.yemmak.com

Wet expansion machine
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Yeast products
ICC, Adding Value to Nutrition
+55 11 3093 0753
www.iccbrazil.com
Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com
Leiber GmbH
+49 5461 93030
www.leibergmbh.de
Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr

the interview
Engineer Hussein Mansour, CEO of Aller Aqua Egypt

Since graduation from Cairo University in 2002 with a BA degree in Architecture Engineer, Engineer Hussein Mansour worked
in his family business - the Zoo Control Feed Company - producing aquafeeds using extrusion technology before joining Aller
Aqua Egypt. Today, Hussien is a partner in Aller Aqua Egypt and has been the CEO of the company since 2011.
He has 20 years of experience in the extruded feed sector. His long-time commitment and long experience with aquafeed
technology for different fish species has led him to take part in many teams and delegations representing both the company
and the country locally and internationally.

What direction has the company adopted to lead the
feed industry in Egypt?

First and foremost, we are amongst the front runners when
it comes to sustainability. We support the United Nations
Sustainable Development Goals and in particular focus on
Goal 2: Zero Hunger, Goal 8: Decent Work and Economic
Growth, Goal 13: Climate Action and Goal 14: Life Below
Water. We work actively with these goals through projects in
the factory.
We reflect these goals by providing safe working conditions
and benefits for our employees, we help reduce water
pollution by optimising our feeds and thus reduce emissions
and we collaborate with NGO’s on projects promoting
aquaculture and learning, to increase the production of
nutritious fish whilst creating jobs in the sector.

How did you come to join Zoo control company and
then move to work in Aller Aqua Egypt?

It was my family business. My father is the founder and he had
a vision to establish a production company producing feed
and full-fat soy using extrusion technology. He came to be the
first company in Egypt to produce floating aquafeeds since
Year 2000.
My interest in the beginning was in the process and the art of
extrusion. So I decide to learn how to drive the extruder and
play with the parameters to produce different types of feed.
Although my educational background is architecture
engineering, I fell in love with the extrusion process and what
we could achieve with this machine.
I participate in every meeting held concerning developing
the production process including cost efficiency and the
development of new products for shrimp, marine species and
pet food as well.
In 2010, my father decided to search for a partner who could
join us in our expansion journey, and by coincidence he met
Henrik Halken one of the partners in Aller Aqua Group. At the
same time Aller Aqua was executing their strategy to double
up their production and sales through investments and
acquisitions.
Worldwide, Egypt is ranked second after China in producing
Tilapia and is in the top 10 on aquaculture production.
The synergy for growth was in place. Knowledge sharing and
transferring knowhow, including all the good values at Aller
Aqua, was the recipe for establishing Aller Aqua Egypt as an
important hub in Africa and Middle East for supplying high
quality aquafeeds with the latest technology and many years
of combined experience.

What is the biggest achievement you have
accomplished during your work with the company?

After establishing Aller Aqua Egypt, we accomplished
great milestones on our journey, starting from investing and
installing state-of-the-art extrusion lines in 2015 and 2017;
introducing new product trend in the market such as TAF™
(Temperature Adapted Feed), Anti Stress™ and Support Feed.
These functional feeds helped and supported fish farmers
to overcome challenges they face during their production
cycles.
We won the prize for ‘Best Aquaculture Product in Middle East’
from Ministry of Climate Change and Environment In UAE for
two years in a row in 2016-17.

What were the stages of development that the
company went through in order to become a pioneer
in the feed industry?

Aller Aqua entered the Egyptian market in 2010. Since then,
additions to the factory has tripled production capacity and
made Aller Aqua Egypt the largest producer of extruded
fish feed in Africa. Passion and dedication combined with
environmentally-friendly extruded fish feed of the highest
quality makes Aller Aqua Egypt an excellent partner in fish
feed.

How many branches does Aller Aqua company own
around the world and what is its total production?

Aller Aqua produce fish feed for freshwater and saltwater
aquaculture.
Today Aller Aqua has factories in Denmark, Poland, Germany,
Zambia, China, Serbia and Egypt, and we export our products
to more than 70 countries worldwide.
We have a broad and professional product range, consisting
of feed for 30 species of fish. We know the importance the
right feed plays in our customers production and therefore
our own professional development - and our research centre
in Germany, Aller Aqua Research, consistently works on
optimising, developing and documenting the effect of our
products. This ensures that our customers receive top-quality
professional products, at competitive prices, delivered on
time.

What are the products that Aller Aqua manufactures
for local consumption as well as export products?

Aller Aqua Egypt has launched state-of-the-art feed named
Til-Pro for Tilapia that targets higher farm productivity through
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efficient output, by focusing on flexible ingredients formulations
based on digestibility.
Last year, Aller Aqua also launched the SUPPORT concept for
tilapia, a new product to the Egyptian market.
The Aller Aqua’s Support concept launched last year for
Tilapia is a series of aquafeeds based on a blend of functional
ingredients that promote growth and survival as well as
disease resistance and prevention. This is done by balancing
the microbial community in the fish gut.
We have also introduced Spring Edition for Tilapia, a new
functional feed especially designed to help support tilapia
and enhance their ability to cope with transition period from
winter to summer.
Nile Tilapia is popular with Egyptian fish farmers because of its
affordability, tolerance to high-density production methods,
faster growth rates and resistance to disease.
Egyptian aquaculture and seafood market shows rapid
growth. Aller Aqua will always support and develop their
products to serve fish farmers.

What are the reasons that made Aller Aqua Egypt a
pioneer in the field of fish farming in Egypt?

As a company we are big enough to meet farmer needs and
small enough to be flexible. This ensures that we can react
quickly to our customer’s needs, which is essential when
you strive not only to deliver fish feed, but also optimising
our customers’ businesses. Our experience and history is our
guarantee to our customers that we know what we are talking
about, that we keep our promises, and that we are right here
– and that will still be the case in many years to come.
We are constantly focused on: HACCP and risk management;
having the right suppliers for the right raw materials; In line
monitoring and quality control of all raw materials and all
produced feeds and traceability throughout the value chain.
Our feeds comply with national and EU legislation for feed
production and are under control of the national veterinary
and feed authorities and subject to external audit. By these
efforts we guarantee our clients a healthy and safe feed
which helps achieve the best results.

production between 2000-18 rose from 47 percent to 75
percent, reaching 1.35 million tonnes. Our government hopes
to continue to increase per capita fish consumption as a
means of providing an affordable, domestically-produced
protein source to our quickly-growing population of nearly 100
million.
With more than 900,000 tonnes of Tilapia harvested annually,
Egypt has risen to become the sixth-largest aquaculture
producer in the world. And the growth is projected to
continue as it is a governmental direction to reach Egypt’s
Vision 2030 goals. The feed industry estimated that Egypt’s
aquaculture feed market demand would exceed 1.5 million
tonnes annually this year.
The country has more than 80 privately-owned mills expected
to produce 90 percent of the total feed output. Currently, 40
to 45 percent of the feed comprises conventionally pelleted
products, while 60 to 65 percent are extruded feeds.

What future goals - and main challenges - is the
company working to achieve?

We believe in the future of aquaculture so our mission is to
develop and produce fish feed in partnership with fish farmers
to optimise production of fish in harmony with nature and to
benefit human health and the quality of life.
Challenges. That is a very big topic. I cannot sum it all up,
however In the near future local challenges include: How to
sustain demand of farmed fish over supply; Egypt needs to
heavily invest in fish marketing and post-harvest processed
and support dialogue between sector stakeholders and
decision takers among the Egyptian authorities.
At Aller Aqua sustainability is a core part of what we do.
Sustainability is part of our strategy and we work continuously
to improve different areas of our business. We support the UN
SDG’s that apply to all our activity internally and towards the
communities we serve.

What are the developments that the company will
witness in the coming period that you think will help to
improve the field of feed industry in Egypt?

What is the percentage of the share of the Aller Aqua
Company in the production of the local market for the
fish feed industry and the percentage of its sale in the
Egyptian market?

Egypt’s booming aquaculture production has been witnessed
worldwide. The share of aquaculture in Egypt’s total fish

As Egypt’s largest producer of high quality extruded fish
feed, we feel that we can help the sector by transferring our
knowledge to the farmers through supporting schemes to
promote the sector, through seminars and as the situation is
at the moment, through hosting webinars with information
relevant to customers. We also want to see more farmers
convert to the highly efficient extruded feeds, which are
equally more environmentally friendly than alternatives.

ALLER AQUA GROUP Facts

ALLER AQUA EGYPT facts

Danish family-owned group with headquarters in
Christiansfeld, Denmark
Produces fish feed for more than 70 countries
worldwide from factories in Denmark, Poland,
Germany, Egypt, China, Serbia and Zambia
Employs 300+ people
Production capacity >300,000 tonnes
Total yearly turnover 1 billion DKK

Largest producer of extruded fish feed in Egypt and
Africa
New fish feed factory inaugurated March 2015
Focuses on domestic market and the Middle east
Won the price for the best product for aquaculture in
the Middle East in March 2016 and March 2017
Third extruder line inaugurated in March 2017
Production capacity >150,000 tonnes
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THE INDUSTRY FACES
Sernapesca Chilean announce appointment of veterinarian
and civil servant to key fishing and aquaculture post

W

ith over 20 years experience in the National Fisheries Service Chilean (Sernapesca), Alicia
Gallardo has been announced as the new Under Secretary of Fisheries and Aquaculture
to replace Roman Zelaya.

Alicia
Gallardo

Prior to her appointment, Alicia Gallardo served as national director of Fisheries and
Aquaculture, as well as carrying out the roles of Deputy Director of Aquaculture and Deputy
National Director. In fact, since joining the service in 1998, Alicia Gallardo has held various
different positions at both regional and central levels. “With her knowledge of the sector
and the experience that she acquired while she was in the direction of Sernapesca, her
appointment will be key in the future development of Chile, which is a country with a maritime
vocation,” says a spokesperson from SalmonChile, congratulating the new Undersecretary on
her recent appointment.

Open water salmon farmers Kvarøy Arctic appoints new sales VP

K

varøy Arctic announces the appointment of Chris Cumming as their first Vice President of
Sales. Although the family-owned and sustainable Atlantic salmon producer is based in
Northern Norway, their produce retails in the USA, where Cumming is based.

Chris
Cumming

“We are at a stage in the growth of our business where we require a larger coordinated effort
to meet the demand for sustainable and nutritious seafood,” says Kvarøy Arctic CEO AlfGøran Knutsen. “With Chris, we’ve found a leader who understands the importance of what
we do. He shares our belief that we must continue to innovate and find new ways to preserve
the environment and animal welfare while expanding our business.” Mr Cumming was most
recently Senior Sales Manager at Pacifico Aquaculture and has more
than 15 years’ experience working in fish and seafood including sales roles with Verlasso,
Shamrock Foods, as well as the Seattle Fish Company.

NGFA announces Michael Seyfert as new President, CEO

T

he National Grain and Feed Association (NGFA) announces Michael J. Seyfert will become
its new President and Chief Executive Officer.

Mr Seyfert is scheduled to become NGFA’s top executive staff officer on March 1, succeeding
Randy Gordon, who will retire by the end of March after serving nearly 43 years with the
nation’s largest and most diverse agribusiness association – the last eight as its President and
CEO.

Michael
Seyfert

In so doing, Mr Seyfert will become only the seventh person to serve in that capacity at NGFA
since its founding in 1896.
“We couldn’t be more pleased to have Michael join NGFA’s outstanding 13-member team of
dedicated staff professionals,” says NGFA Chairman JoAnn Brouillette, Managing Partner of
Demeter LP in Fowler, Ind.
“We’re excited about what the future holds under his leadership as NGFA begins its 125th year
in 2021.”

Maritime UK announces appointment of new chairman

M

aritime UK is pleased to confirm the appointment of Sarah Kenny as its new Chair. Ms
Kenny, who is CEO of BMT Group was previously Vice Chair and replaces Harry Theochari,
Global Head of Transport at Norton Rose Fulbright. Ms Kenny’s successor is Vice Chair Robin
Mortimer CEO of the Port of London Authority.

Michael
Seyfert

Commenting on her appointment, Ms Kenny says, “I am honoured to be taking the Chair
of Maritime UK and be given the opportunity to serve the UK’s maritime industries at such a
crucial time. Together with Vice Chair Robin Mortimer, I am looking forward to continuing the
excellent work of Harry Theochari, the secretariat, and all members of Maritime UK.”

Chris Jackson, Export Manager UKTAG and BPA, has joined
the Board of the Aquaculture Without Frontiers

C
Chris
Jackson

hris Jackson, Export Manager UKTAG and BPA, has joined the Boards of the Aquaculture
Without Frontiers and Milling For Life as a trustee. He has a lifetime interest in the food
production chain. He has played a leading role in the export strategy for British livestock
and has helped SME’s obtain funding to attend Trade Shows and Export Seminars in North
& South America, Asia, China and Europe resulting in multi million pound contracts. He has
represented the livestock industry at Government level and was a member of the sector group
as a trade specialist. He currently works as Export Manager UKTAG and BPA. He is on Skype at:
chris2008jack1.
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