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WELCOME

Later this month the 12th edition of the oneday Monaco Blue Initiative Conference takes
place in-person and online (on March 22,
2021) to further its goal of championing ocean
conservation and what that means in practice.

in our near-inshore areas particularly and has
the potential to reach out onto the high seas in
remote, floating and enclosed cages. Having
those key conservations groups attending the
Monaco Blue Initiative conference aware of the
potential for our aquaculture industry to grow in
this direction is vital.
In past years this has been a vital meeting place
Many countries in transition and struggling
for key NGOs, government representatives
the meet the growing food demands of their
and organisations interested in the welfare,
populations, have coastal shorelines and,
conservation and management of ocean
weather conditions permitting, might well be
environments. International Aquafeed is
able to support year-round marine fish farming.
privileged to have, yet again, been invited to
Roger Gilbert
Publisher – International Aquafeed
And those companies showing success at
attend; to join this selected group of decision
and Fish Farming Technology
present are working with Marine Protected
makers and others with a clear commitment to
Zone and are limiting their impact on the
protect our vast expanse of oceans.
environments in which they work.
The conference day will be broken into three
As we point out in this edition of the magazine we have the nutritional
sessions.
knowledge plus the technology to adapt fish farming to a variety
The first will deal with the way international negotiations govern
of environments and our industry needs to be better at providing
our oceans and how they could be improved. His Highness, Prince
solutions to those countries that might be looking to supplement their
Albert of Monaco, will provide a welcoming address to all those
food supplies with marine fish species while reducing the exploitation
attending and pass the topic of governance to John Kerry, the special
of natural fish resources.
presidential envoy for climate from the USA’s Department of State.
Aquaculturists are not the problem here. They are very much a part
The second session will deal with the integration of ocean issues and
of the solution, if managed correctly and allowed to raise the finances
SDGs. The final session on how to take the ‘blue economy’ to ‘blue
necessary to operate with minimal damage to shorelines or marine
finance’ and the role the financial sector might play in managing risks
eco-systems.
related to lost biodiversity will wrap up the day.
This is once again an opportunity for the industry to register its
The conference has the makings of a powerful meeting with
interest in protecting ocean environments while at the same time bring
the outcomes likely to impact companies working in the marine
economic improvements to the areas they chose to work in. We are
aquaculture sector in the future.
fortunate to have this opportunity. We will report on this conference in
Marine aquaculture accounts for about one third of all farmed fish
our April 2021 edition.
production and yet it offers greater potential than fresh water fisheries
In this issue of International Aquafeed and Fish Farming Technology
for rearing a wide variety of species for food use.
we have a broad range of topics to interest you. We always welcome
Breeding marine species has its own challenges we know, but we need
to be aware that this is a sector that, over time, will require more ‘space’ your feedback and contributions that help us to do better!
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NUTRITION & HEALTH
It was Julius Caesar who was warned to
be aware of the Ides of March, but I have
always loved this month with its hint of
spring especially if you live in the Northern
hemisphere of the globe and longer day
lengths emerging. It’s certainly a cue for
nature and many animals, including fish,
to respond to increasing day light and
elevated temperature.

specifications and very high digestibility and
overall assimilation.
Fortunately, a number of feed companies
are investigating new diets and promoting
bespoke products for growing many species
of fish and also shrimp within RAS landbased farms.
On another matter, the press has been
Professor Simon Davies recently
aware of the expansion of fish
Nutrition Editor, International Aquafeed
farming with a number of reports concerning
the composition of fish feeds with a
Most notably salmonid fish such as trout
continued false perception regarding the sourcing of fish feed
and salmon commence various processes in their metabolism and
ingredients, stating that fishmeal and fish oil are excessively
physiology to prepare for travelling into the estuaries and oceanic
utilised in salmon diets. There is a clear gap in the public
migration. Some brown trout and rainbow trout strains become
knowledge due to such negative reporting.
known as sea trout due to this capacity.
In another national newspaper there was a feature stating that
Everyone knows that Pacific and Atlantic salmon undertake
fish are under much stress and pain in fish farming and welfare
these events and spend some time in freshwater conditions such
is severely compromised in aquaculture, although the fisheries
as rivers and lakes prior to movement into the sea. This is a most
sector was also addressed as being cruel with regard to methods
arduous and challenging process and can be very stressful leading
of fishing. We need to make clear efforts to show how much
to increased disease risks and predation.
significant and costly research efforts are being directed to develop
It has always been our mission in aquaculture to replicate the
high quality fish diets meeting a sustainability agenda. Also we
life stages of salmon with land-based hatcheries and controlled
brood stock to achieve a supply of eggs and milt from high quality must state our excellent ethical standards of husbandry and good
practice within this industry.
lines and guarantee a supply of fry leading to salmon parr and
In my continued academic role, I have been delighted to work
then the smolt stage. This was once seasonal and we had to rely
with many colleagues investigating several new ideas in feed
on springtime and winter cues. We had the issues of premature
technology. This has resulted in a recent publication with Dr
maturation and grilse salmon and year one and year two smolts
Kurt Servin in Mexico leading to a paper on the effects of a yeast
(S1 & S2) causing lack of uniformity in the production cycle and
bioactive extract on immune-modulation and the promotion of
economic bottlenecks. Like any food industry, aquaculture needed
an optimum gut microbiota in white legged Pacific shrimp L.
to streamline its supply and guarantee year-round production of
Vannamei. There is much interest in shrimp nutrition and the
fish to on-grow to harvest.
functional properties of a whole class of natural agents. Likewise,
Today, we can advance smoltification with extended lighting and
my work with Dr Ehab El-Haroun based in Canada and Egypt
temperature manipulation to generate faster growing S0 smolts in
has been focused on feed additives and led to several publications
under one year. We can also delay or reverse smoltification and
including a recent study to demonstrate the benefits of yeast
minimise the sea water phase and reduce the effects of pathogens
extracted nucleotides on gut integrity and antioxidant status of
and other infective agents such as sea lice. This can provide a
seabream.
staggered supply of juveniles and of greater weight class of fish
There is a wonderful new reset being implemented as a
entering the sea pens. Another recent and rapidly increasing rollconsequence of the pandemic leading to much more dialogue and
out is the RAS concept where we see land-based farms becoming
interaction on IT platforms. In fact, I am meeting more people
advocated for many fish species including salmon. This has so
than ever and this has most definitely led to more potential
far been focused on smolt production but is now being applied to
business meetings and opportunity. There has been an explosion
full grow-out to harvest. Salmon can be adapted to fresh water but
of seminars, workshops and events in the animal nutrition arena
usually low levels of salt is added and supports fish health. Such
and especially with aquaculture nutrition and feed technology. No
facilities are now to be found in Norway, Denmark and Chile and
doubt this will become an established venue to go alongside our
even in the middle of the Swiss Alps.
traditional face to face meetings creating something different and
The technology is becoming more affordable and the many
limitations of the engineering are being addressed. The technology worthwhile.
As I have sated before, we need more exciting features and
of RAS is revolutionising where fish farms can operate and will
articles across the nutrition and feed sectors and I am so pleased
most certainly allow for more expansion of aquaculture (even
to see a great response from younger participants and especially
NASA are looking at the potential for fish farms on the moon).
students in colleges and universities offering their experience in
Of course, more fish will inevitably mean more feed and we will
marine biology and keen to link their knowledge to aquaculture.
need to consider the supply chain, but I see great opportunities
ahead. Indeed, we will need to develop bespoke diets for RAS fish We have seen several examples of that lately and the quality
of their contribution is amazing. It’s also very good practice in
production and consider the pressures of waste material impacting
scientific journalism. You don’t need to be a professor to make
the bio filtration system and water quality.
such an impact!
This will necessitate diet formulations with threshold nutrient
4 | March 2021 - International Aquafeed
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In February 2021, FAO held its 34th
meeting of the Committee on Fisheries
(COFI). In his opening remarks,
Director General Qu Dongyu not
only emphasised the importance of
seafood as food for a growing world
population, he also focused on aquatic
plants as seafood, or “aquatic food”, as
he called it.

into animal feed, cosmetics, medicines, and
gel products. The possibilities seem endless.
In more recent years, macro algae have also
come into focus as raw materials for fish feed.
Currently, the search is on for alternative
sources of feed ingredients, and macro algae
have emerged as a very promising candidate.
The importance of algae as a potential
substitute protein source for cultured fish feed
has been well documented in recent years.
Erik Hempel
The use of macro algae in fish diets may
Qu Dongyu’s focus on aquatic plants
The Nor-Fishing Foundation
improve growth parameters, feed efficiency,
brought this often-forgotten part of
physiological activity, carcass quality, disease
aquaculture to the forefront, and not a
resistance and reduced stress response.
moment too soon.
We should also not forget that aquatic
Aquatic plants in 2018 constituted
plants are extremely important as habitats for fish and
28.3 percent of the world’s total aquaculture production, with
crustaceans, especially as they provide hiding places and
a staggering 32.4 million tonnes produced. Production of
nursery grounds for juveniles. It is therefore important that
macro algae now constitutes more than half (58 percent) of the
this vegetation is conserved, but in many places, this is not the
aquaculture production in marine environments. Most of this
case.
production takes place in Asia, of course.
Off the coast of South Africa and Namibia in southern west
China accounts for no less than 57 percent, followed by
Africa for example, there is considerable underwater mining
Indonesia (29 percent) and South Korea (5.3 percent). In Europe,
going on. Large mining companies are strip mining the ocean
production of aquatic plants is relatively new and not very
voluminous, constituting only 0.02 percent of the total production floor for diamonds and various minerals. When the mining is
over, the ocean floor is left behind like an underwater desert
volume.
There are thousands of species of macro algae but in general, they and nobody sees this because it is all under water. It takes
years before the vegetation is regenerated.
are divided into three groups: brown algae, red algae, and green
In northern Norway, oil exploration and the proliferation of
algae.
new species like the Kamchatka crab and sea urchins, which
The technology used in this production is relatively primitive.
Basically, the seaweed is left to grow, sometimes on ropes, until it seem to eat everything growing on the bottom of the sea, have
left a barren seabed.
is time to harvest. Growing aquatic plants (macro algae) requires
In order to rectify this, a small Norwegian company
intimate knowledge of the biology and physical environment
introduced a series of artificial reefs to help regenerate the
in which the plants thrive. This is perhaps the most important
aquatic vegetation and with good results. By placing these
ingredient in the technology.
reefs, made from concrete and with hundreds of plastic pipes
The uses of aquatic plants are very varied, and this is where most
sticking out from the concrete core to provide a maximum
of the advanced technology is found. The greatest share of the
surface for vegetation to grown on, whole fjords were
produced volume is used as food for humans, as they are rich in
regenerated in Norway.
vitamins and minerals. Some species also contain large amounts
The problem though, was who was going to pay for this? To
of proteins and fatty acids.
Veganism and vegetarianism are growing in popularity, especially some extent, one could require mining companies and oil
companies to pay for it, but they have been dragging their
among young people. Food based on macro algae are therefore
feet. Governments have not yet seen it as their responsibility
perfect for this group of people, therefore they constitute a
to protect their coastal regions from losing all or most of the
promising market segment. In Germany, it is estimated that
aquatic vegetation.
between 10 and 20 percent of the population belong to the
We expect systematic culture of macro algae to continue to
so-called LOHAS segment (LOHAS = Lifestyle of Health and
grow, whilst we also expect to see new technology being
Sustainability). These are the people who are first in line for the
developed; both for the production process itself and for the
aquatic plant food products.
vast array of uses for this exciting raw material.
In addition to food for human consumption, macro algae also go
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The aquaculturists

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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BioMar and Viet Uc form a strategic
partnership to develop aquafeed in
Vietnam

B

ioMar takes another important step towards
expanding its global footprint within the
shrimp feed industry by acquiring a majority
ownership of the Viet-Uc feed business.
BioMar is ready to pursue a position within high-end
shrimp feed in Vietnam, creating synergy with BioMar’s
existing shrimp businesses in LATAM.
After a comprehensive period of due diligence, BioMar
and Viet-Uc have signed an agreement for BioMar to
acquire the majority of the Viet-Uc feed business.
Through this acquisition BioMar establishes a partnership
together with one of the leading seafood groups in Vietnam
active in shrimp hatcheries, fish hatcheries and shrimp
farming.
The ambition is to grow the market for high-end feed
products whilst focusing on sustainability, traceability,
quality, and performance. The acquisition is subject to
customary approvals by the authorities.
“With this partnership we open an important door into
the Vietnamese market, one of the world’s leading shrimp
producing countries with a production close to 500,000
tonnes of shrimp.
Considering the performance and agility of the
Vietnamese shrimp industry during the last decade and
not at least during this last year of pandemic, I am sure the

market holds a great potential for growth.” explains Carlos
Diaz, CEO, BioMar Group.
Looking at market forecasts and the increasing consumer
focus on healthy and sustainable seafood, BioMar expects
there will be an increasing market share for high-end
feed; ensuring customers can capture value by delivering
certified and tailored products towards global retail
channels.
Building upon the BioMar business model of promoting
local market agility in combination with global
excellence, BioMar will shortly be able to turn research
and knowledge within shrimp feed into new product and
service offerings to the Vietnamese market.
“BioMar is already a significant shrimp feed producer
in South and Central America and it is our ambition to
continue the journey to become a major player within
high-end shrimp feed.
Within the past five years, we have established a
significant production of shrimp feed in Ecuador and Costa
Rica in partnership with large-scale local farmers,” says
Mr Diaz.
“Now, adding Vietnam into the equation will enable us to
build a strong relationship both to the market in Vietnam
but also to the nearby countries, and at the same time
creating benefits from the relation between genetic and
nutritional development.
Partnering with one of the leading companies within this
field in order to develop high performance feeds, concepts
and value chain collaborations makes a lot of sense in
order to promote a positive development of the shrimp
industry,” concludes Mr Diaz.
Since 2012, BioMar has been engaged in the
development of feed and technical services for shrimp
utilising the capabilities of global R&D in combination
with trial facilities around the world, most recently through
the advanced internal feed trial unit in Ecuador dedicated
to shrimp and local trials in Vietnam.
Moving into Asia will strengthen the position of BioMar
in the global shrimp industry and make it possible to share
know how and best practice across the continents.
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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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Skretting invests US$6.1 million in
construction of new shrimp research
facility in Ecuador

S

hrimp is the fastest growing aquaculture protein
and is expected to grow globally at a rate of fourto-five percent per annum over the coming years.
To support the sector with the latest R&D, Skretting
is constructing a new facility in Ecuador to complement the
Skretting Aquaculture Research Centre (ARC) network.
The new facility, named Skretting ARC Guayas Research
Station, will be located next to the recently completed
Skretting Ecuador feed manufacturing plant. The new R&D
facility, centrally coordinated by Skretting ARC in Norway,
will comprise of fully equipped laboratories and state-ofthe art experimental units that will be used to carry out
trials under controlled conditions. In addition, green-water
tanks will ensure maximum applicability under production
conditions.

“We are committed to supporting the growth of the
shrimp industry globally,” says Alex Obach, Skretting
R&D Director. “We also know the importance of
optimal diets, combined with high post-larvae quality
and professional farming practices. The development of
solutions requires world-class R&D facilities, combined
with local expertise,” he concludes.
“In Ecuador, Skretting is recognised by our customers for
our high performance diets and expert technical service,
including our Skretting 360+ program,” says Carlos
Miranda, Skretting LatAm General Manager, “We have
best-in-class feed facilities,
supported by the best R&D,
not to mention a world-class
genetics program together
with Hendrix Genetics
and supported by Nutreco.
However, we do not rest.
We are serious about our
commitment to drive the
Ecuadorian shrimp industry
further and help our clients
deliver to the most demanding
global shrimp markets.”
Skretting ARC currently has
research facilities in Norway,
Italy, Japan, Chile and China,
and additional validation
facilities around the globe.
With experts in the field of
shrimp research, a team of 140
highly skilled specialists and
an annual R&D investment of
US$18 million, Skretting ARC
is perfectly positioned to drive
innovation in the sector even
further.
“Over the years our scientists,
together with our extensive
research network, have
contributed to the launch of
important feed solutions for all
the shrimp life stages,” continues
Mr Obach. “Now, we want to
go further. This new worldclass shrimp research facility
will drive our knowledge of
shrimp nutrition in Skretting
and deliver new solutions to
improve shrimp performance:
faster growth, shorter production
cycles and higher survival rates.
We are excited to see where our
curiosity takes us on the next part
of our journey.”
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digital development compliments the
industry’s flagship printed magazine
International Aquafeed and reflects
our intention to make Aquafeed fit for
purpose in the 21st Century.
“We are celebrating our 24th year
in print this year and the commitment
we have made to translating and
publishing in a number of languages
and making ourselves more mobile
and timely means we are able to meet
the changing needs of our industry as
a whole,” he adds.
Each language App is reachable in
the most appropriate region and will
give those downloading it a choice of
language.
“We encourage those within the
industry to take full advantage of a
free subscription,” says Mr Gilbert.
“We continue to honour our freeto-aquaculturists commitment, but
understand that in today’s world
people want to have more control over
their personal data and decide exactly
what they want when they want it.
Our new subscription service offers
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nglish, Spanish, Chinese and
Norwegian - take your pick!
That’s the choice our readers
now have if they wish to
read the latest edition of International
Aquafeed and Fish Farming Technology
on their mobile devices.
In a stable of new IAF Apps each in its own language - readers
can quickly download and access
International Aquafeed editions.
And it’s even better than that.
Aquaculturists can receive the digital
version free-of-charge by completing
an application form at:
http://bit.ly/IAFsubscrption
“This is what we have prepared
over recent months to launch for the
industry in March,” says International
Aquafeed publisher Roger Gilbert.
“It’s not enough for us to find,
write, publish and translate technical
and nutritional information in four
languages. We have to ensure that we
are reaching the aquaculture industry
in all parts of the world and at times
and in a way that suits them. Our
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Launched this month
The NEW International Aquafeed APP
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Signing up
There are two ways to sign up:
1) Download your chosen App directly
from Apple Store or Google Play
and follow instructions to subscribe. It
costs UK£1/edition (or £12 for a year’s
subscription)
2) Complete the application form
for a free annual and renewable
subscription at:
http://bit.ly/IAFsubscrption
and follow the link emailed to you

those advantages. And, of course we
will maintain our existing mailings as
before.”
Finally, all four new individual Apps
will provide additional news and
information that will be easy to access
and read by those on the move.

AQUACULTURE

Share Our Vision

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.

A AQ036-23

We look forward to sharing our vision with you!

www.adisseo.com
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Petter Johannessen
Nutrition should remain the
cornerstone of strategic thinking

T

he ability to evaluate the environmental impact of
different aquaculture production systems is key
towards building a stronger global food system
combining social, environmental and economic aspects
of sustainability.
Nutrition should remain the cornerstone of strategic thinking, as
the challenge is to assure a global population the required intakes
in terms of vitamins, minerals, amino acids and fatty acids.
As science and industry are already working hand in
hand, providing clear guidance to the industry about fishery
management and fish stocks assessment, it is important that
nutrition be considered as a much-needed science, as we know
that human nutrition gaps can lead to widespread negative health
consequences.
The current gap of EPA/DHA, among others, shouldn’t be
overlooked. A recent paper from Helen Hamilton et al. (Hamilton
et al., 2020. Systems approach to quantify the global omega-3
fatty acid cycle. Nature Food) highlighted that the current human
nutritional supply is estimated to be only 30 percent of the
demand.
Aquaculture has been the fastest growing protein sector for
many years, with an average annual expansion rate comprised
between six and eight percent, making it a key contributor to food
security.
In 2015, the contribution of farmed species to seafood
surpassed the one of wild-caught fish for the first time. The
global aquaculture sector is already valued at US$243.5 billion
(2019) and may take about US$150 billion to US$300 billion in
investments and capital alone to meet the demand for seafood by
2030 (Towards a Blue Revolution from The Nature Conservancy
and Encourage Capital, 2019).
The production of the non-fed aquaculture species including
seaweeds and other aquatic plants in marine and freshwater
systems, bivalve molluscs such as mussels, oysters and abalone,
some species of freshwater crayfish and some freshwater finfish
species, keeps increasing but is being exceeded by the rate of
growth of the fed species such as salmon, shrimps, trout, seabass.
Fed aquaculture products are growing in popularity and are

driving the current demand.
These considerations have their importance when it comes
to assessing the environmental impacts of aquaculture. An
interesting research paper in Nature [MacLeod, M.J., Hasan,
M.R., Robb, D.H.F. et al. Quantifying greenhouse gas emissions
from global aquaculture. Sci Rep 10, 11679 (2020)] focuses on
greenhouse gas emissions across aquaculture systems globally.
It finds that “global aquaculture accounted for approximately
0.49 percent of anthropogenic GHG emissions in 2017, which
is similar in magnitude to the emissions from sheep production.
The modest emissions reflect the low emissions intensity of
aquaculture, compared to terrestrial livestock (in particular cattle,
sheep and goats)”.
This doesn’t come as a surprise when we know that fish have
the ability to convert a greater proportion of the protein and
energy they receive from feed and turn it into human food than
what terrestrial livestock can.
Therefore, their contribution to food security is high. This also
contributes to making fish a sustainable resource to be used in
the production of marine ingredients. Fish has some very clear
advantages as “livestock”.
They live in water, so they are weightless and don´t have to
use energy on standing upright. They therefore don´t need a
strong and heavy bone structure. Fish also burn carbohydrates
more efficiently that land animals. They are cold-blooded
so they don´t use energy to uphold a high and stable body
temperature.
Finally, fish has a very effective reproduction. A fertile female
salmon can produce between six to ten thousand salmon fry. The
energy consumption to reproduce is therefore very low compared
with land animals like pork, chicken or cows.
If we compare the energy “yield” to produce the edible parts of
salmon with land animals like pork and chicken, salmon comes
out on top. The energy retention (the part of the energy from
the feed we find in the edible part of the animal produced) is 23
percent for salmon. The number for pork is 14 percent and for
chicken it´s 10 percent. So, we get around double the amount
of food from salmon as we do from pork and chicken per unit
feed we use in production (source: Global Salmon Initiative,
Sustainability report 2019).
Diving into some more detailed findings of MacLeod et al.’s
“Quantifying greenhouse gas emissions from global aquaculture”
report, it is interesting to note that sources of GHG emissions
differ depending on fish species.
The authors explain that “species predominantly reared in Asia
(i.e., Indian major carps, freshwater catfishes and cyprinids) have
higher rice methane (CH4) emissions, while the carnivorous
salmonids have more emissions associated with fishmeal and
higher crop land use change (LUC) emissions (arising from
soybean production), reflecting their higher protein rations”.
This study provides valuable insights into understanding what
it takes to feed a population with protein. Every food production
system generates its own impact, so a step-by-step approach
can help us to understand where strategic thinking is needed
to improve current processes (in relation to water aeration,
pumping, etc) or feed combinations.

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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ce Aquatec express their support and
welcomes a recent announcement by the
Scottish Salmon Producers Organisation
(SSPO) that its members are no longer using
acoustic deterrent devices (ADDs), that are believed to
cause disturbance or injury to certain European Protected
Species.
The announcement comes as new legislation comes into
place requiring licences for work which may disturb or
injure European Protected Species is set to be introduced.
The legislation is aimed at addressing the old style of
acoustic deterrent devices which often worked at loud
average volumes and higher repetitive frequencies.
New generation acoustic deterrent devices, such as those
developed by Ace Aquatec, can operate at lower average
volumes and optionally at lower frequencies, that are
clearly audible to target species such as seals but are less
audible to protected cetaceans including porpoises and
dolphins.
New generation of devices with wider frequency ranges
and modulation capabilities, are more selective and
responsive, so they can be more effective at lower sound
levels.
“Our cutting-edge deterrent innovation has been
supported by a number of Scottish Government grants,
including from SMART: Scotland and Cefas, to help us
bring to the market an alternative to the previous style of
devices.
We are pleased to hear that the industry has committed
to use next generation deterrents like those that we
manufacture in the UK and distribute globally,” says
Nathan Pyne-Carter, chief executive of Ace Aquatec.
“Scottish fish farmers have a legal and moral duty to
protect the welfare of their fish and the losses caused by
seal attacks can have a significant financial and operational
impact on a key Scottish sector which is currently also
facing many other challenges.
We are pleased that our devices have secured MMPA
compliance and we are committed to working with the
Scottish marine and aquaculture sector for further research
into the use of ADDs and animal safety. We also have a
SAIC grant currently ongoing to look at underwater sound
propagation and the use of artificial intelligence triggering
systems.
We look forward to working with new and existing
customers to help them protect their fish in a humane and
responsible way,” concludes Mr Pyne-Carter.
www.aceaquatec.com
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Your guide to optimizing RAS
Our RAS guide gives clear, detailed, farmer-friendly
information on farm design, filters and how to operate
them; as well as challenges and the critical feeding strategy.
Learn more: www.alltechcoppens.com/request-ras-guide
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Dr Thierry Chopin
Sinking seaweeds to the deep ocean floor for
carbon sequestration… a generous idea, but
we need some techno-economic reality check

O

ver the last few years, the idea of growing/harvesting
seaweeds to, then, sink them to the deep ocean floor
to sequester carbon has been ‘floating’ around. This
is a generous idea, but after being mentioned by
well-intention people and ideologists wanting to save the planet,
notably with influencers and philanthropists, not much deeper
environmental and techno-economic analysis has been pursued.
So, let us dig a little deeper and check to see if it is a realistic
option.

The price of seaweeds for carbon sequestration through
the carbon tax scheme does not match the price of
seaweeds for other markets

Using an average composition in carbon of seaweeds as three
percent means that there are three tonnes of carbon in 100 tonnes
fresh weight (FW) of seaweeds, or one tonne of carbon in 33.33
tonnes FW of seaweeds.
Canada is one of the few countries in the world with a carbon
tax in place.
It is presently (2021) valued at CA$40 per tonne of carbon,
that is CA$40 per 33.33 tonnes FW of seaweeds or CA$1.20 per
tonne FW of seaweeds.
One of the cheapest prices paid for seaweeds in Canada is for
rockweed (Ascophyllum nodosum). On the East Coast of Canada,
harvesters of wild rockweed are paid CA$55 per short ton FW. A
reminiscence of the British Commonwealth influence, a short ton
is equal to 2000 pounds or 0.907 metric tonne. So, the harvesters
are paid CA$60.64 per tonne FW of rockweed. It is important to
note that it is one of the cheapest prices to secure raw seaweed
biomass for much more lucrative commercial manufactured
applications.
Moreover, rockweed biomass is harvested from naturally
occurring wild beds, with no cultivation costs, as occurs with
aquacultured seaweeds, which can be substantial, especially if a
hatchery phase is necessary during the production cycle (like it is
for the production of kelps and nori). It is important to remember
that, as of 2018, the harvesting of wild seaweeds represents only
2.9 percent of the total global reported seaweed production,
overwhelmingly obtained through aquaculture practices (Chopin
and Tacon, 2020).
Consequently, if an organisation/government was to buy
seaweeds to then sink them to the deep ocean floor (whatever

that means), they would have to increase the present level of
taxation by at least 50.53 times (CA$1.20x50.53 = CA$60.64) to
be able to make an offer that might get the attention of rockweed
harvesters.
Many seaweed farmers would simply not be interested, as
CA$60.64 per tonne FW (or CA$0.61 per kg DW) is much
lower than what they can get in other markets, where the price
of seaweeds can vary from less than US$1 per kg DW to more
than US$1000 per kg DW (less than CA$1.27 per kg DW to more
than CA$1270.32 per kg DW) depending on the applications (see
Figure 1).

It would take more than 108 years before equalisation
of the offer is reached

In Canada, the carbon tax was introduced at CA$20 in 2019
to increase by CA$10 to reach CA$50 in 2022. On December
15, 2020, the Canadian federal government announced that
the carbon tax will increase from its, then current CA$30 per
tonne of greenhouse gas (GHG) emissions to CA$170 per
tonne in 2030.
Needless to say, this announcement was diversely
appreciated by the different sectors representing consumers,
businesses and industries in Canada, as well as by the different
political parties. Furthermore, there is nothing to say that the
same type of government, with similar policies, will be in
place in 10 years.
Anyway, going from CA$30 in 2020 to CA$170 in 2030
represents an increase of CA$140 in 10 years, that is a
multiplication of the 2020 rate by 4.67.
To make the “seaweeds for sinking to the deep ocean floor”
offer as attractive as rockweed for fertiliser/feed applications, we
calculated above that it would have to presently increase by 50.53
times, and that is it would take (50.53/4.67) x 10 years = 108.2
years.
In fact, it would take even longer because one can be pretty sure
that during that time the price per tonne FW of rockweed will
also increase.
So, what would be the incentive for seaweed harvesters/farmers
to harvest/grow seaweeds and, then, sell them at a ridiculous
price, to see them sinking to the deep ocean floor, when they
could sell them at a much better price for other applications? I am
afraid it does not make much sense …

Storing seaweeds on the deep ocean floor has not been
clearly thought out

How, when and where would this considerable seaweed
biomass be stored has not been clearly thought out and, when
asked of the proponents, the methodology remains evasively
explained.
How will seaweed biomass, which is often naturally buoyant, be
sunk to the bottom of the ocean? How deep are we really talking
when the ‘deep ocean floor’ is mentioned? How will we keep this
biomass at these depths?
The seaweed biomass on the deep ocean floor will probably
not remain inert; however, I believe, nobody at the present time,
really knows what it would become and what will be its impact(s)
and role(s) in deeper ecosystems.
One can guess that, ultimately, it will go through the process
of mineralisation, where organic forms of carbon, nitrogen,
phosphorus, etc will go back to their inorganic forms and will be
available again to the general cycle of life, which means that we
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are talking about a transient carbon
sequestration, not a sequestration
on a geological time scale.
Are we instead talking about
injecting/pumping this very large
seaweed biomass deep into nonleaking rocky formations/bedrock?
I am afraid we do not have this
technology available/in place yet.

Effective solutions to climate
change need to be actionable
rapidly

There is an emerging consensus
that addressing the climate change
situation needs rapid actions,
within the next 10-15 years, not
reaching equalisation in 108+
years.
Therefore, I am afraid that
growing/harvesting seaweeds for
sinking them to the deep ocean
Figure 1: Variability of the price of seaweeds according to their applications,
markets and the added value of seaweed products. This is a pyramidal
floor does not seem a realistic
structure as the product volume decreases as the product value increases
scenario/solution when one makes
(values in US$ per kg DW; from Chopin and Tacon, 2020).
the full calculation instead of just
displaying generous ideas not fully
explored either economically or
technologically.
while reducing gas emissions and carbon footprints from
Unless society is ready to put some grand subsidy scheme
animal land-based food production systems, and
in place – such as seriously increased trading taxes on the
• developing nutraceuticals and pharmaceuticals to prevent and
externalities so far not internalised, and implementing some
treat neurodegenerative diseases, such as Parkinson disease
robustly financed trading credits to reflect the ecosystem services
(Giffin et al., 2017), which can be a terrible burden to our
provided, by nature and extractive aquaculture, pretty much ‘free
society and health care systems?
of charge’ until now – there will be no financial incentives for
We will have to recognise that these activities represent
seaweed farmers/harvesters to direct the sale of their biomass
transient carbon sequestration strategies and shifts towards
towards carbon sequestration to the deep ocean floor.
more responsible, efficient and less carbon-intensive practices,
participating in the much-needed decarbonisation of this world
Would we not be better off to further develop more
and contributing to climate change mitigation to reach the targets
value-added and less carbon-intensive applications
of the Paris Agreement.
from seaweeds?
However, the message needs to be clarified: one cannot want
Are there alternative raw materials/feedstocks that:
1) Would absorb as much carbon as photosynthetic organisms like to permanently remove carbon from our ecosystems and produce
fertilisers, feed, food, ingredients, cosmeceuticals, medicines and
seaweeds
2) Would at the end of sequential biorefinery extractive processes other high value-added products at the same time, with the same
raw material, when market forces drive their utilisations towards
still contain sufficient carbon skeletons in the last residue,
the most lucrative applications in the absence of consequential
which
financial and regulatory tools used as incentives.
3) Would be of no significant value not to be used in more
lucrative markets?
Unfortunately, none comes to my mind… but that would be the
References:
material to use instead of seaweeds.
Chopin, T., and Tacon, A.G.J., 2020 - Importance of
Then, as a society and for the good of our planet, would humans seaweeds and extractive species in global aquaculture
not be better off to further develop seaweed applications, with
production. Reviews in Fisheries Science & Aquaculture,
increasingly more added value, such as:
DOI: 10.1080/23308249.2020.1810626
• displacing chemical fertilisers with natural fertilisers, produced
Giffin, J.C., Richards, R.C., Craft, C., Jahan, N., Leggiadro,
with a smaller carbon footprint
C., Chopin, T., Szemerda, M., MacKinnon, S.L., and Ewart, K.V.,
• participating in the dietary shift towards the consumption of
2017 - An extract of the marine alga Alaria esculenta modulates
sustainable, safe, equitable, resilient and low-carbon aquaticα-synuclein folding and amyloid formation. Neuroscience Letters
based sources of food and mitigating nutritious food insecurity, 644: 87-93
Dr. Thierry Chopin is Professor of Marine Biology, and Director of the Seaweed and Integrated
Multi-Trophic Aquaculture Research Laboratory, at the University of New Brunswick in Canada.
He is also the owner and President of Chopin Coastal Health Solutions Inc., since 2016.
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Antonio Garza de Yta
Being president of WAS is
the honour of my life.

D

ear friends, first of all, I would like to pay my respects
to all the friends and family that we have lost during
these unprecedentedly difficult times. The Covid-19
pandemic has had a high cost at all levels and has
taught us rough lessons.
For most, it has been a time to re-evaluate the
priorities in our lives and value everything we have. The pandemic has
not only hurt us at a personal level, it has also had a high impact in the
aquaculture sector, which has been one of the most affected by it, as stated
in several studies performed by the Food and Agriculture Organization of
the United Nations (FAO).
Today more than ever, we need to stay together and support each other.
Today, more than ever, we need a strong World Aquaculture Society that
is close and serves the more than 19 million people that make their direct
livelihood through aquaculture and many million more that work along
the value chain.

The culmination of a dream

Personally, becoming president of WAS is the culmination of a dream
that started more than 20 years ago while I was a student at Auburn
University. I have always been confident that whenever you work hard
and put your mind into something there is nothing you cannot achieve.
I have always tried to transmit this message to my family, students,
and co-workers. But no man is an island, and no organisation can
have a significant impact with just a few participants; WAS needs the
collaboration of all of you.
I encourage all our members to get involved in the society, to propose

new ideas, to assume an active role, to serve our colleges, and to
encourage other aquaculture professionals to get involved.
For our organisation, as for any other in the world, the current
situation has been extremely challenging. The constant rescheduling
of our conferences has stressed our resources, but the foresight of our
predecessor has permitted us to sail through this storm.
Now, it is time to focus on the forthcoming challenges and improve our
communication skills. We cannot wait for the world to come to WAS,
WAS needs to go out and reach the world. It is time that we increase the
participation of aquaculturists all over the world, with whom it is also
time to increase the collaboration with other institutions worldwide as
well.
We need to evolve and adapt to the new times, after this process we
will come out stronger. I am confident in the team that we have, diversity
without a doubt is one of the strengths in our Society and I know that
together we are destined to achieve great things.

Restarting our conferences in 2021

During 2021, we will restart our presential conferences, beginning
with Aquaculture America in San Antonio, in August 11-14th, followed
by Aquaculture Canada and WAS North America in St. John’s
Newfoundland, Canada in September 26-29th.
Later, in November 15-19th, a significant event will occur, which is our
World Aquaculture 2021, in Merida. This is the first time that our global
event will be organised in parallel with the Subcommittee on Aquaculture
of the FAO; the previous is the result of several years of teamwork,
negotiation and collaboration between WAS, FAO, and the Mexican
government. We are confident that this is going to be one the most
significant events in the history of aquaculture.
Finishing our tight agenda for the end of the year World Aquaculture
2020 will finally take place, in Singapore on December 5-9, and
Aquaculture Africa 2021, organised by our newest chapter, will take place
in Alexandria, Egypt during December 11-14th.
We are expecting that there are not many more changes due to Covid-19
restrictions. Regardless, we will be ready and working tirelessly to assure
that our beloved society keeps serving all of you and the aquaculture
industry.
I would like to thank all of the International Aquafeed team for their
support. Also, I would like to confirm my commitment of working
together in benefit of aquaculture around the world and keep contributing
as much as possible on future editions.
Thank you all, stay safe, stay healthy and take good care of your
families.

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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Xylanase

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

S

Table 1: Composition of the control diet

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 poultry and pig
feeds, but was not proven in shrimp yet.

Control and xylanase diets

Statement from the publisher:
Due to a technical issues experienced in
the production of the January edition of
International Aquafeed where this article
first appeared the tables presented in
the article were inaccurate. We know
how important correct information is to
our readership and therefore we re-run
the article here. Our apologies go to the
authors.

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

Ingredients

Diet

Wheat

13%

Nutrients
DM

89.4 %

Wheat flour

27%

Proteins

37.9 %
2.13 %

Wheat gluten

4%

Lysine

Corn gluten feed

5%

Crude Fat

7.2 %

Danish fish meal LT

24%

Calcium

0.93 %

Squid meal

2%

Phosphore

Soybean meal

15%

Digestible Energy

Canola

4%

Soyalecithin

2%

Fish oil

2%

Premix

2%

1.11 %
3,287 Kcal/g

Table 2: Growth results of the shrimp receiving the control diet and the diet
with xylanase
Diet

Reference

Belfeed BL1100
xylanase

Initial ind. weight (g)

0,883

0,904

Final ind. weight (g)

7,680

8,805

Growth (g/week)

1,133

1,317

FCR
Survival
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1,368

1,234

91,67 %

93,33 %

Aquaculture

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 was adjusted
daily according to expected biomass and after each measurement.
Shrimp were counted and weighed after two, three, four and six
weeks.

Improved growth and feed conversion

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.

A positive influence

There is a clear indication that the inclusion of xylanase
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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THE EVOLUTION
OF SALMONID
AQUAFEED

S

Prediction tools for trout
aquafeed evaluation and
on-farm support

A. Nobre1, F. Soares1, T. Silva1, P. Rema2, J. Dias1, L. Conceição1
SPAROS Lda., Olhão, Portugal
2
UTAD, Department of Zootecnia, Vila Real, Portugal

1

feed conversion efficiency and the protein efficiency ratio for trout
production. For high-performance trout RAS farms, the available
commercial feeds can include fat levels up to 32 percent.
A precise evaluation of the aquafeed suitability for the particular
farming conditions, namely temperature profile, is of paramount
importance in order to leverage the nutrition knowledge and
R&D to optimise fish feeding and economic feed conversion
rates (FCR). This is highly relevant for RAS farms whereby
production optimisation implies a balance between fish growth,
feed efficiency and water quality.
FEEDNETICSTM is a web-application developed by SPAROS
that includes a mechanistic nutrient-based model that predicts
fish growth and composition over time by using information on
temperature, feed intake and feed properties.
The model has been calibrated with highly variable data and
is currently available for Gilthead seabream, European seabass,

almonid aquafeed have evolved over
the last decades to meet the increasing
sustainability standards requested to the
sector. The replacement of fish meal and
fish oil with alternative protein and oil
sources or the decrease of nutrient waste
loads into vulnerable water bodies as
regards eutrophication process, are good
examples.
Within this context the protein sparing concept was widely
adopted in the salmonid aquafeed formulation with increasing
fat content, promoting its use as the main energy source and
allocating the protein for muscle accretion.
In the case of the rainbow trout, current standard feeds have fat levels
of around 25 percent when compared to what used to be a standard
of 16 percent fat content feed, improving among other aspects, the

Table 1. Rainbow trout aquafeeds evaluated, based on commercial specifications.
Trout feeds
Pellet (mm)
Price (% variation)

Low energy
3

4.5

Medium energy
6

3

-6 %

4.5

6

High energy
3

Ref

4.5

6

+ 11%

Proximal composition (as fed basis)
Digestible
protein (%)

42.3

40.0

40.8

39.0

37.2

35.6

38.6

37.0

33.9

Digestible lipids (%)

13.9

13.7

14.0

18.4

21.2

23.0

23.5

25.4

27.1

Digestible P (%)

0.7

0.7

0.7

0.8

0.7

0.7

0.8

0.7

0.6

Digestible energy
(MJ/kg)

18.3

18.0

18.3

19.7

20.2

20.6

21.1

21.4

21.9

DP/DE (g/MJ)

23.1

22.2

22.3

19.8

18.4

17.3

18.3

17.3

15.5

Feeding rate

www.fitfeedingtables.com
generated per feed for a reference production curve

Figure 1: FEEDNETICSTM validation charts for body:
measured Vs predicted. Based on a wide range of
datasets regarding water temperature (8.5°C to 17.0°C)
and feed composition: gross energy 17.5 - 24.5 MJ/kg,
crude protein 37.5 - 53.5 %, crude lipids 5.8 - 27.9 %, ratio
DP/DE 17.4 - 26.6.
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Rainbow trout and Nile tilapia. Further
validations can be provided upon request and
pending on data availability. The validation
charts shown in Figure 1 illustrate the model
robustness for this use case.
In this work we illustrate the difference
in performance of three relevant trout
feed concepts (low, medium and high
energy feeds, detailed in Table 1) using the
FEEDNETICSTM virtual environment. Similar
aquafeed performance evaluation can be
carried out by the aquafeed customer support
teams and nutrition researchers using the
FEEDNETICSTM web-application.

Farming conditions and feeding
regimes

Figure 2:FEEDNETICSTM predictions at average temperature profile of 15° C

For this application we have considered
trout harvest size of one kilogram and the
following typical trout farming conditions:
initial stock of 15,000 trout of 50g,
mortality rate of one percent per month,
and two scenarios of water temperature, a
reference ranging between 13°C and 18°C
with an average around 15°C and a lower
temperature profile (2°C lower than the
reference).
The aquafeeds to be evaluated for each
temperature profile are representative of a
low-, medium- and high energy trout feed as
detailed in Table 1.

OREGO-STIM

Figure 3: FEEDNETICSTM predictions at 2 temperature profiles
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The generated feeding tables estimate the feed quantity that
meets the energy and protein requirements for the rainbow trout.
Feeding tables should be generated per feed and growth curve of
each farm, in order to optimise feeding.

Evaluate different rainbow trout feed concepts

The objective of this application is to compare the performance
of the three feed concepts (detailed in Table 1) under two
temperature profiles, by quantifying days in production, feed
conversion, protein efficiency retention and nutrient wastes.
As expected, the Low energy feed (16 percent crude lipid)
exhibited a higher FCR of 1.1 and larger N and P loads per volume
of fish produced are predicted when compared with the Medium

WE ARE
OTTEVANGER
We engineer, manufacture, build and manage your complete project in the cereal processing industry.
www.ottevanger.com
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Biotronic®
Top3
the

breakthrough
in

energy (is about 41 percent lower for N and 20 percent lower for P)
and High energy (is about 60 percent lower for both N and P) feeds.
For the specific simulated conditions, the indicators shown
in Figure 2 suggest the High energy feed exhibits a better
performance, except for the economic conversion ratio which
accounts only for the feed costs to produce a kg of fish. If the
feed costs are the main criteria, the Medium energy feed is the
most suitable choice.
Despite this, an additional 0.6 ton of Medium energy feed are
required to produce around 14 ton of trout, when compared with
the High energy feed, the lower feed price (Table 1) makes it
more profitable to use the Medium energy. However, the High
energy will allow to reach the harvestable size sooner (16 days),
with a lower FCR, and lower N and P loads (less 14 and 33
percent, respectively). If these criteria represent a restrain for the
farm management then the High energy might be a better choice.

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

The performance of the different feed concepts at
different temperatures

It cannot be overstated that each case is unique, and the
conditions of for instance feed price, rearing temperature,
commercial harvest size and feeding tables among other, will
affect the feed evaluation outcomes. To illustrate this point in
Figure 3 the prediction outputs when considering the same feeds
and farming conditions but different temperatures, are presented.
The overall trends are the same but differences between feeds
become much larger regarding the days in production, feed
conversion, protein efficiency retention and nutrient wastes,
whereby the Low energy performance decreases with FCR going
up to 1.6. In the case of the lower temperature scenario, the
economic conversion of the High energy feed becomes better
than the low energy feed.
The High energy performance relative to the medium energy
increases regarding days in production, FCR, total feed spent,
protein efficiency and nutrient wastes, nevertheless the economic
conversion still favours the medium energy feed, for the
conditions simulated herein.

Ease of growth performance comparison

As illustrated in this work, mechanistic nutrient-based models,
such as FEEDNETICSTM, allow comparison of aquafeed
formulations regarding its impact on growth performance, body
composition, wasted nutrients and overall production performance.
This is highly relevant for aquaculture industry in general
and feed manufacturers in particular to provide customer
support regarding the comparison of feeds under specific client
conditions.

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

Naturally ahead
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Mycotoxins
a growing threat in Aquaculture

I

Authors: Maxine Canvin and Finley Forwood are students in
the MSc Sustainable Aquaculture programme in the School of
Biological and Marine Sciences at the University of Plymouth.
They are also winners of the 2021 Mycotoxin Aquaculture
Challenge supported by BIOMIN.
n the US, aflatoxin alone is predicted to cost from
US$52.1 million to US$1.66 billion annually in
losses to the food and feed corn industry. These
costs have also a high impact in the aquaculture
industry, from crop producers, to aquaculturists and
potentially to consumers. Over 700 mycotoxins
have been identified globally, yet many of
their impacts on aquatic species are still being
discovered.

Mycotoxins in Aquaculture

Aflatoxins, zearalenone, fumonisins and richothecenes and
ochratoxin are the mycotoxins that globally are most significantly
present. Mycotoxins are secondary metabolites produced by a variety
of fungi, contaminating plant-based ingredients of aquafeeds. The
primary fungi posing a threat to aquaculture include:
Aspergillus sp.
Fusarium sp.
Penicillium sp.
Since 1995 the percentage of fishmeal and fish oil in feeds
has fallen, with plant-based ingredients becoming increasingly
popular. Plant-based ingredients are a more sustainable and
affordable alternative to fish meal and fish oil, which, although
providing desirable nutritional benefits, are lacklustre in the face
of their environmental impacts and financial costs (Figure 1).
With this shift, plant-based feeds are now the primary sources
of protein for species including tilapia, salmon and shrimp. Even
during growth, plants are susceptible to contamination, especially

Figure 1: Percentage of fishmeal used in aquaculture feeds from 1995
to 2020 (Biomin; Tacon and Metian, 2008).

under extreme conditions, such as severe bouts of hot, humid
weather and insect swarms.
Furthermore, with the future implications of global warming,
mycotoxins will become more prevalent. Moreover, when
feed materials are stored under poor conditions, particularly
the combination of heat and humidity, the risks of mycotoxin
contamination increase (Figure 2).

Mycotoxins and their impacts

The symptoms of mycotoxin contamination, broadly termed
mycotoxicosis, that fish encounter differ greatly. From reductions
in feed conversion ratios (FCRs) resulting in issues that range
from weight loss and reductions in reproductive fitness to
cancerous effects and compromised immune systems, whilst also
increasing the risk of viral and bacterial infections.
A consequence of these effects, which may act synergistically,

Figure 2: A potential pathway for mycotoxin contamination or feeds and livestock (Source: BIOMIN).
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is increased mortality. In general, juvenile fish are more
adversely affected than their mature counterparts and
effects across species differ significantly (see Table 1).
Additionally, the probability of mycotoxin cooccurrence in feedstuffs is high, causing synergistic
or additive effects of mycotoxins. These impacts are
currently largely unknown. However, exposure to
multiple mycotoxins is thought to exacerbate preexisting mycotoxin induced symptoms.
Furthermore, bioaccumulation of mycotoxins has been
observed in shellfish, such as mussels, posing a threat to
human health, with aflatoxin B1 recognised as the most
naturally occurring carcinogen known, as well as the
transfer of mycotoxins up food chains.
There is a significant variation in the susceptibility of
cultured species to mycotoxins. Identification of the most
impactful mycotoxins for each species will reveal the
best methods to combat them at production and market
levels, reducing risks to both animals and consumers.

Figure 2: A potential pathway for mycotoxin contamination or feeds
and livestock (Source: BIOMIN).

Table 1: Varying effects of mycotoxins on aquatic species
Rainbow trout is ten times more sensitive to aflatoxin induced cancer than channel catfish

Detecting, preventing and combating
mycotoxins

Zearalenone causes a decrease in reproductive fitness in Zebrafish and rainbow trout
Trichothecenes cause rainbow trout to lose weight but, while carp experience immunosuppression

As the old adage goes, ‘prevention is the best cure’,
Nile tilapia and channel catfish are moderately susceptible to fumonisins, whereas carp are highly
therefore employing the correct strategies reduces the
susceptible.
risk of mycotoxins from proliferating during pre- and
post-harvest. Pre-harvest procedures encompass the
identification of the prevalence and levels of contamination
‘good agriculture practice’ (GAP) and ‘good manufacturing
by mycotoxins. Tandem mass spectrometry (HPLC MS/MS)
practice' (GMP), reducing the likelihood of fungal growths and
is considered the most reliable methodology known as ‘Gold
mycotoxin production.
Standard’ for mycotoxin identification, as it best suits for
Mycotoxins are difficult to completely remove from grains,
industry-grade aquafeed businesses. In circumstances where rapid
therefore the first step in feed production should be the correct
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process automation solutions
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identification is required immunoassay-based strategies (ELISA)
can also be used due to its practicality.
But what are the accepted levels of mycotoxins in aquafeeds?
EU authorities have established guidance levels for mycotoxins;
however, these levels underestimate the biggest challenge
the aquafeed industry faces. Even sub-clinical effects caused
by mycotoxins lead to significant production and economic
losses. Therefore, vigilance is key in preventing and managing
contamination.
If mycotoxicosis is detected in fish, treatment is often
unsuccessful. Instead, the prevention of mycotoxin contamination
of feeds should be prioritised. This can be achieved by ensuring
feed is stored appropriately, under cool, dry conditions, the addition
of mould inhibitors and toxin binders to feeds. For those that do not
produce their own feed and rely on imports, the latter is a must.
An alternative source of protein to plant-based ingredients are
insect meals, which do not appear to concentrate mycotoxins. The
aquafeed industry has shown significant interest in insect meals
as there is potential to supply aquafeeds. Particular interest from
the scientific community has been shown towards black soldier
fly larvae, common housefly larvae and yellow mealworm.
Significant research is being undertaken to enhance existing and
develop novel methods to combat mycotoxins in the event that
samples return positive. While chemical procedures are deemed
unsafe for human consumption and reduce the ingredient’s
nutritional value, physical and biological methods are viable options.
In this role, the use of feed additives is essential for preventing
mycotoxicosis in aquaculture species. Different strategies can
be used for each mycotoxin profile, there are 3 main ones:
adsorption, biotransformation and bioprotection. Adsorption is
used for the removal of adsorbable mycotoxins, such as aflatoxin

(AFLA), which can be bound to the surface of mineral binders.
Biotransformation is successfully used to detoxify nonadsorbable mycotoxins, including deoxynivalenol (DON),
zearalenone (ZEN) and fumonisins (FUM) into less toxic
compounds. The process occurs using microorganisms or
specialised enzymes.
Finally, bioprotection provides support to liver and gut health,
which are the main organs affected by mycotoxins. Novel
methods of removal show significant potential to contribute to the
arsenal of preventative measures available.

Mycotoxins: An unavoidable threat to cultured species

Mycotoxins are currently an unavoidable threat to cultured
species fed plant-based ingredients. This threat is exacerbated
by global warming, as rising temperatures continue to generate
extreme environmental conditions, promoting mycotoxin
prevalence and co-occurrence in feeds.
As stakeholders, whether you are veterinarians, nutritionists,
feed formulators or business owners, understanding mycotoxins
and their threats is fundamentally important for the efficient, safe
and profitable running of your business. If you produce fish for
human consumption, then you are also responsible for providing
fish that meet food safety standards.
In Mycotoxins in Aquaculture, Biomin provides a
comprehensive guide to mycotoxins for producers and scientists.
The continued research and investment into mycotoxins and their
solutions will contribute to provide solutions to manage their
growing threat to the aquaculture industry.
If this article has interested you, please scan the QR code above
to see the resources we used and research we were unable to
explore fully.
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Applied feed technology

New Extrusion lines
for Bangladesh
by Ada Wei, Famsun

T

he Eon Group is seeing the benefits
from its newly built, state-of-the-art
floating and sinking pelleting feed
plant in the Trisal Ragamara Bazar,
Mymensinh in Bangladesh.
The Eon Group is a fast-growing agrobased conglomerate which provides
inputs to farmers - both for crop and
livestock farmers - to produce highyield and high-quality farm outputs.
The company is engaged in the manufacturing, importation
and distribution of various types of products, enabling customers
access to economical and rich-quality farm products.
With a vision to be a contributor to ‘Food Security and Safety’
in Bangladesh, the Eon Group produces products that give
priority not only to humans but also to animals. It also produces
feeds through the assurance of the production of hundreds of

halal and hygienic foods and by ensuring establishing the quality
of raw materials through extensive testing.
Eon Group has a number of feedmills located in throughout the
country in order to meet the needs of its farmer customers. After
successfully adopt one hammer mill from Famsun in an old feed
plant, Eon Group decided to import two processing lines from
Famsun for a new feed plant in 2017.

An advanced and practical feedmill

These two processing lines in the new factory feature: One is
a five-to-six tonnes per hour (tph) extrusion line specialised in
the production of high-quality micro floating fish feed of 0.64.0mm, using a SJPS120x2 Extruder, a SKGD2000-8 Dryer and a
PTCL2000 Vertical Coater as key machines.
The other is a 10-12tph pelleting line that presses a balanced
nutritional diet into high-quality poultry feed or into sinking fish
feeds, using a Famsun SZLH650x175 Pelletmill.
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The factory is a fully computer-controlled plant,
which is very much improving productivity and
eliminating human error.

Efforts to boost modern aquaculture

When talking about the specialty of the
machine, Chief Operating Officer for business at
Eon Group, Hasan Mahmud, told the media at the
opening ceremony that, "This is the first vertical
coater in the Bangladesh market imported to Eon
Group, which has high-tech technologies and
it can spray one-to-seven percent oil with high
efficiency."
Beside excellent machines, Famsun delivered
this project with thoughtful engineering design.
Enough space and smooth passes are designed
to ensure safe, convenient operation and
maintenance in the workshops while reducing
the cost of steel structure fabrication like
maintenance platforms and walkways.
Given the frequent unscheduled power cuts in
Bangladesh, the process’s systems are designed to be
more agile to protect equipment from hard shutdown
and yet capable of restoring production smoothly with
minimised material wastage.

Collaboration and localisation

Famsun delivered the project in collaboration with
local civil construction companies and its engineering
and service partnering teams.
Installation of the two production lines was

completed on schedule and within 150 days, and executed strictly
under the guidance of Famsun local engineering expert according
to Flawless Project Delivery (FPD) system - a unique, wellproved standardised tool that Famsun has developed to achieve
optimal results and systematic success for customers in project
delivery; no matter where its build or by whom.
Famsun has been supporting Bangladesh agro-industries with
technological development since 2004. During this period, it has
cooperated with most of the largest feedmills and has established
over 65 production lines for broiler feed, layer feed, sinking/
floating fish feed, cattle feed, soybean extrusion as well as grain
dryers and storage silos in a range of sizes.

very stable, vibration-free and
near-silent progress pellet mill

Scan de QR-Code for
more information
www.ptn.nl
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production ensures quality and
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The challenge for high-yielding livestock
is also a diverse topic in aquaculture

E

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

ndotoxins derive from gram-negative
bacteria replicating and dying in the
digestive tract of the animals.
In livestock, the mechanisms are clear:
better genetics and intensive feeding
have resulted in more productive
livestock over the last years; especially
with a specialised diet of high protein
and starch contents which meets the
requirements of high-performing animals.
However, one problem is becoming more acute, endotoxin
contamination. Why? Because diets low in fibre result in a shift
towards gram-negative bacteria in the microflora of the gastrointestinal tract and ultimately, to the accumulation of endotoxins.
Furthermore, these intensive diets damage the intestinal wall
of the animals. Subsequently, endotoxins are absorbed through
the intestinal wall and transported to the liver. If the level
of endotoxins exceeds the liver’s capacity to detoxify them,
endotoxins trigger heavy immune reactions in the animals.
Consequently, feed efficiency declines significantly, by up to
27 percent. This is because these immune reactions cost a lot
of energy—energy that is no longer available for growth and
performance.
In livestock, awareness for the topic of the detrimental effects of
endotoxins has already increased in recent years. In aquaculture
however, the topic of endotoxins is discussed in a more diverse
manner.
Some authors still claim that aquatic species are not as

Figure 1: Anta®Catch: The effective triple mode of action
against detrimental effects of endotoxins

Figure 2: Survival rate of shrimp (a) and tilapia (b)

susceptible to endotoxins as higher vertebrates, although recent
research has been able to show that endotoxins in aquatic
species exert immunological and pathological effects just like in
livestock.
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Figure 3: Performance of shrimp (a) and tilapia (b)
Table 1: Feeding groups in trial 1 and 2

It has even been demonstrated repeatedly that additives which
are capable of reducing detrimental effects of endotoxins can
also unfold performance enhancing effects. Yet, despite the
sufficiently well-known harmful effects of endotoxins on health,
welfare and performance of livestock, cell envelopes of microorganisms containing endotoxins are still used as immunostimulants in aquaculture.
These are supposed to boost the immunological capacities
of aquatic species. A risky procedure because after all, the
continuous use of immunostimulants can easily lead to overstimulation of the immune defense system.
In order to help farmers and producers to better understand the
effects of endotoxins in aquaculture, the multidisciplinary R&D
team of Dr. Eckel Animal Nutrition has spent more than two
years on intensive research in this topic, followed by the careful
development of an innovative solution supporting livestock and
aquatic animals against the negative effects of endotoxins.
This new product is called Anta®Catch and it reduces the

Trial

Feeding groups

1
1+2

Endotoxins

Anta®Catch
(ppm)

AC0

0 µg/L

X

AC100

0 µg/L

100
1000

1+2

AC1000

0 µg/L

1

LPSAC0

100 µg/L

X

1+2

LPSAC100

100 µg/L

100

1+2

LPSAC1000

100 µg/L

1000

quantity of free endotoxins in the gastrointestinal tract, supports
the gut barrier by its prebiotic components and supports the liver
with phytogenic compounds (fig.1).
During the extensive research and product development
process of Anta®Catch, one main area of focus was aquaculture.
Here, the team aimed to determine the effects of endotoxins on
survival rate and performance and to reveal if Anta®Catch could
reduce performance limiting effects of endotoxins.

WE ALL BENEFIT
FROM OMEGA-3
PHOSPHOLIPIDS
IN KRILL

Studies show that krill have
positive effects across species.
Triathletes with increased omega-3 levels may recover faster after tough
training and races and be less affected by illness.
Dogs have less muscle damage, less inflammation and may recover
faster after races.
Salmon are more robust. Fillets are firmer with less gaping and
melanin spots.
Shrimp show better growth performance also under
stress conditions.
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For this purpose, two trials were performed in collaboration
with the Faculty of Fisheries at Kasetsart University, Thailand.

Trial results reveal: Great potential of inhibiting
endotoxins in shrimp and fish

In trial 1, a total of 1,000 Nile tilapia (initial size 2—2.5 cm)
were kept for 30 days. Fish in the control groups were challenged
with either no endotoxins (AC; 0 µg/L) or high (LPSAC; 100
µg/L) endotoxin dosage. Diets of treatment groups were fed 0,
0.1 or 1 kg/t Anta®Catch (AC0, 100 or 1000).
Survival rate was determined every 10 days. Fish were weighed
at day 30. At the end of trial 1, data on survival rate and average
daily gain (ADG) were statistically compared using t-test.
In trial 2, a total of 1,000 Pacific white shrimp (initial size
3—5g) were kept for 30 days. Shrimp in the control groups
were challenged with either no endotoxins (AC; 0 µg/L) or high
(LPSAC; 100 µg/L) endotoxin dosage. Diets of treatment groups
were fed 0.1 or 1 kg/t Anta®Catch (AC100 or 1000).
Survival rate was determined every 10 days. Shrimp were
weighed at day 30. At the end of trial 2, data on survival rate and
FCR was statistically compared using t-test. Table 1 shows the
feeding groups of trial 1 and 2
Results showed that endotoxins decreased survival rate of
shrimp by up to 28 and survival rate of tilapia by up to 22 percent
(p<0.05; fig 2a, b). Furthermore, the feed conversion rate (FCR)
in shrimp challenged with high level of endotoxins was up to 11
points higher than with natural endotoxin concentration (p < 0.05;
fig 3a).
Correspondingly, endotoxin challenge in tilapia reduced ADG
by up to 0,24 g/d (p < 0.05; fig 3b). This shows that endotoxins
have detrimental effects on survival rate and performance in
aquatic species.

However, Anta®Catch increased the survival rate, in
relation to the dosage. Thus, 1,000 ppm of Anta®Catch
increased the survival rate during endotoxin challenge
in shrimp by 6.66% compared to feeding 100 ppm of
Anta®Catch (p<0.05; fig 2a). In tilapia, the survival rate
during endotoxin challenge increased by 13.33% in the group
fed 1,000 ppm Anta®Catch compared to the control group
(p<0.05; fig 2b).
Furthermore, Anta®Catch at a dosage of 1,000 ppm
improved survival rate of tilapia by 6.77 percent even under
natural endotoxin contamination (p<0.05 fig 2b). This
underlines the potential of Anta®Catch to protect shrimp and
fish from endotoxin related mortality.
The results also indicated that Anta®Catch improved FCR
in shrimp and ADG in tilapia. Thus, increasing the dosage
of Anta®Catch improved FCR both under natural conditions
and under artificial endotoxin exposure in shrimp (p<0.05;
fig 3a).
In tilapia, the ADG of the Anta®Catch group was increased
by up to 0.09 g/d under natural conditions and by up to 0.03
g/d during artificial endotoxin challenge (p<0.05; fig 3b).
This shows that Anta®Catch can visibly improve the
performance of shrimp and fish under natural conditions and
in environments contaminated with endotoxins.

Anta®Catch: improving welfare and profitability

The results of these trials confirm: Anta®Catch is a
major step towards improving animal welfare and farm
profitability.
It is therefore a beneficial product for use in aquaculture to
protect aquatic species from endotoxin-induced mortality and
performance reductions.
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Or visit us at phibro-aqua.com

HEALTHY ANIMALS. HEALTHY FOOD. HEALTHY WORLD.®

FISH FARMING TECHNOLOGY

Tech update
Fish welfare boat

Scottish Sea Farms is to take delivery of a 26-metre Scottish-built boat that heralds another important step
forward in fish welfare.
Central to the vessel’s bespoke design is the Thermolicer itself, designed and engineered by ScaleAQ in
Norway in partnership with ScaleAQ UK. The first of its kind to be constructed in Scotland, the systems
onboard the Kallista Helen include:
A simpler, straighter pipe layout creating a gentler experience for the fish
A wider than standard pipe of 600mm diameter to ensure a smoother journey through the system
Increased capacity of up to 120 tonnes per hour
150-micron filtration to separate and collect the dislodged sea lice for removal from the marine environment.
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GRADERS
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Fish farming equipement
designer and manufacturer

More than 15 complete grading packs,
nursery packs, grow out packs, harvesting packs
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FISH FARMING TECHNOLOGY

Feeding systems

How to avoid feed degradation in automated feeding with
pneumatic systems
by FishFarmFeeder

When discussing the
implementation of pneumatic
conveying systems, the
potential breakage of feed
pellets by fish feeding seem a
very obvious issue, even to an
industry newcomer.

The issue of pellet breakages exists because pneumatic systems use air to carry the
feed through narrow pipes.
While mechanically driven systems used in aquaculture do cause considerable
degradation in various parts of the transfer, this article will address this problem by
focusing only on pneumatically driven systems.
There are several known factors that contribute to fracture and/or cause dust generation
including how durable and hard the feed is, the speed of the conveying air in the pipes and
the installation of the piping and other limitations.

Feed durability and hardness

The most relevant aspect of the physical quality of the feed used in fish farms is
the susceptibility of the pellet to fragmentation and abrasion; features that are measured by
durability and hardness.
If we are to avoid unnecessary pellet breakages, we must also take into consideration the
influence of the size and composition of the pellets concerned. Current extrusion or
pelletising systems used by aquaculture feed manufacturers are specifically designed to
contribute significantly to minimising this potential problem.
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FISH FARMING TECHNOLOGY
Speed of the conveying air in pipes

The air speed at which the feed is driven inside the pipelines,
whether in the dense or diluted form, may affect feed breaks or
the generation of dust. So which measures do we take if we are
going to avoid it?
One such measure is the regulation of the amount of air used
in each pipe individually. This also means being able to control
the air driven through the pipes based on the amount of feed,
the distance to which it must be delivered within the fish farm
and the time that is available for it to reach there.

Piping: Installation and limitations

As there are pipes and air that carry the feed from the feeder to
the fish tanks, pipe limitations increase the effects of air velocity,
which is the most influential factor in pellet degradation. The
length, curvature of the pipes as well as the number of joints play
an unfavourable role in accentuating the effects of air.
For these reasons the pipes for any automated feeding
installation must be selected based on the following parameters:
• Dose volume
• Feed sizes to be sent
• Distance to which the feed should be delivered
• Pipe diameter
As important as using the appropriate amount of air in a
pneumatic feeding system to avoid breakage of feed in a fish
farm, we should also pay the same attention to the installation of
pipes.
To this end the pipes connected to the automatic feeder should be
installed as straight as possible, sharp angles should be also be avoided,
whilst also not being less than 30 times the diameter of the pipe.

The FFF solution to preventing breakage and dust
generation

Taking into account the installation of the client’s fish farm,
the time available to feed fish in tanks and the amount of feed
to distribute with an automatic system, FFF design a tailormade solution aimed at preserving the integrity of the supplied
feed.
In order to minimise the dust generated, FishFarmFeeder’s
pneumatic feeders have the following technological
implementations:
Use of a variator to regulate the air flow per pipe and/or the
volume of the dose needed for feeding the fish.
Use of variators to regulate the amount of feed to deliver each
dose to the tank depending on the available time.
Advice on the pipe installation to optimise the air drive of the
fish feed.
Adequate selection of blowers or compressors by their
engineers based on feeding requirements.
Calculation of recommended HDPE pipe diameter that should
be installed.
If you need any assistance selecting your automatic and
pneumatic feeding system, you too can benefit from FFF´s
experience. With more than 10 years of automated feeders for
aquaculture manufacture experuience, it comes as no surprise
that you can find FFF feeders at fish or shrimp farms in multiple
countries throughout the world.
Take advantage of their knowledge and capacity to
supply automated feeding systems for different species of
fish and shrimp, as well as for all stages of fish life cycle
common in aquaculture sector: hatchery, pre-grow and
ongrowing.

Compressors
and blowers
made for aquaculture

M 50 AQUACULTURE

built for OFFSHORE conditions

www.kaeser.com/aquaculture
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TECHNOLOGY SH
Innovations this month
March 2021
This month, the International Aquafeed
team examine some of the best
innovations in sensor technology, pens,
submersible ROVs and fish counters.

FAMSUN H176 twin-screw extruder
FAMSUN’s H176 twin-screw extruder is
an advanced extrusion system which
features an innovative design, the latest
configuration, high level automation and
outstanding application.
Designed specifically for the extrusion
of aquafeed, the H176 has an optional
vacuum density management system or single die throttling
valve for bulk density control, simplified operation, and minimal
downtime.
The H176 pursues long-time stable running with new wear-resist
allows provide greater operational stability and service life.
Ease of use is achieved with high level automation - steam,
water addition, and flow rates are automatically adjusted
based on the corresponding output change.
More information regarding capacity and motor power can be
found on the FAMUN website.
www.famsungroup.com
aqfeed.info/e/1074

aquaPROCESS: Aerite™ Feed Spinner
The Aerite™ Feed spinner is a robust electric feed spinner that
attaches to any Aerite™ model 200 or 500 kilogram feed hopper. It
can be placed in a pond, on a barge or on floats in a sea pen.
The Aerite™ Feed Spinner dispenses dry feed pellets 360- degrees, up
to a diameter of 30 metres. This wide area of feed spread reduces
both competition and stress, thus contributing to better fish size and
uniformity of growth.
Thanks to the close-fitting interface between the hopper outlet
and feed spinner, optimum spinner nozzle elevation above water is
enabled for best feed trajectory and coverage.
The Aerite™ Feed spinner’s wide attachment face provides a stable
mounting interface, with no need for support straps and hardware.
Aerite™ Feed Spinner tucks up close to the hopper for best
protection, whilst the sturdy aluminium body construction will not
corrode and requires no regular maintenance.
www.aquaprocess.dk

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

AKVA: The Flying Net Cleaner 8 (FNC8)
The Flying Net Cleaner 8 (FNC8) has a cleaning efficiency that
outperforms nearly every other option. It is built with standard
ROV components that are easy to clean and disinfect. It also
has several built-in auto features, advanced IP camera systems
and sensors which all allow for complete monitoring during the
entire cleaning process.
This ROV net cleaner is based on a patent pending principle
that ensures that the rig is in balance regardless of whether it
cleans horizontally, vertically or upside-down.
The cleaning rig is easy to operate via a handheld mobile
console or from a control room. A new and intuitive positioning
system helps you keep track of which parts of the pen that
have been cleaned and automatically generate necessary
documentation for each job.
The AKVA FNC8 2.0 efficiently clean nets and lice skirts without
damage and with minimal waste spread.
www.akvagroup.com

VAKI Fish Grader
The VAKI fish grader has been designed for the high speed grading
of large numbers of live fish, smolt, juveniles and fry. The size range for
salmon-ids and equivalent is 1g up to 100g and the capacity is up to
6.000 kg/hour. The grader is circular and requires less floor space than
other grading machines.
The grader is equipped with a speed regulator which can be adjusted
from 5 – 12 rpm, with mains power supplied by either single or three
phases.
The fish stay in water throughout the grading process, with water
flowing into the rotating grading boxes from the integrated sprinkler
system, allowing them to pass easily through the outlet pipes.
The grader is also constructed from stainless steel, has height
adjustable legs and is fully portable on rubber wheels.
www.vakiiceland.is
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HOWCASE

STRONG ENOUGH
TO FACE EVERYTHING!

Faivre: FLOBULL floating surface aerator
With its two handles built into the float, this light and easily handled
aerator is ideally suited for use in a variety of locations including fish
farming, ponds and pools.
The Flobull aerator projects a fine and plentiful spray of water into the
air, thus providing maximum contact with the atmosphere, allowing
oxygen in the air to be transferred into the water.
Despite their low electricity consumption, 180W to 1500W, Flobulls
have a water mixing flow rate of 75 to 380m3/h. It is available with
an IP 55 quality motor at 400 or 230 V, is fitted with 11mm AISI 304 L
stainless steel mesh as standard, whilst the high density polyethylene
and stainless steel ensuring robust construction.
www.faivre.fr
aqfeed.info/e/1075

Leiber® Beta-S –
β-glucans for:
Improvement of the cellular &
humoral defence mechanisms
Support of immunological
competence in larval &
juvenile stages
In-Situ: Aquaculture Pond Buoy
The Aquaculture Pond Buoy allows easy remote monitoring of
dissolved oxygen levels and temperature in aquaculture pond
raceways.
The solar-powered buoy has an easy-to-use optical RDO Blue probe
for 24-hour dissolved oxygen monitoring, plus a transceiver that
transmits data wirelessly, right to your laptop or PC.
Both time and money are also saved thanks to low-maintenance and
its self-cleaning system. In-person pond checks are reduced by the
automated aerator control, whilst real-time oxygen monitoring lets
you optimise feed ratios. Automated, real-time alerts via text message
or email to reduce the risk of fish kills.
The In-Situ Aquaculture System provides large or small fish farming
operations with a reliable and easy-to-maintain water quality
monitoring system.
Additionally, the system can also monitor hundreds of ponds spread
out over large areas by using wireless repeaters and high-gain
antennas.
www.in-situ.com

Improvement of feed conversion

leibergmbh.de
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The Aquaculture case study

Development of the
fisheries and aquaculture
sector in Egypt
by Dr Ahmed Sany Eldine, General Manager, GAFRD,
and Dr Mohamed Baromh, Researcher at the
National Institute of Oceanology and Fisheries, Egypt

The construction of this joint venture farm began in 1978 and
the first production was harvested in 1980 with about a ton per
hectare. The very first farmed species were common, big head
and silver varieties of Chinese carp, as well as both grey and thin
lip mullets.
Since then, Egypt has been working hard to improve its
capacity, so that they would be able to use this animal protein to
fulfil the demands and reduce the nutritional gap.
In the early 1980s, Egyptian aquaculture provided about 17
thousand tons, which represents approximately eight percent
of Egypt’s national seafood, that was about 220 thousand tons,
with the rest coming from fisheries. The situation has changed
today however, as national seafood production has now reached

Modern Egyptian aquaculture was initiated in
the late 1970s following an agreement between
the government and the world bank. With the
assistance of Hungarian expertise, the first
freshwater fish farm in Middle east and Africa
was established.

Their aim is to also improve fish products
from various sources in order to be compatible
with international requirements, whilst also
supporting marine aquaculture.

Tilapia cages in the Nile

Intensive aquaculture in the Egyptian desert

1.9 million tons, 81 percent of which comes from aquaculture
(GAFRD Official Statistics 2019).
To reach this achievement, Egypt established a new authority
called the General Authority for Fish Resources Development
(GAFRD). This organisation is affiliated to the Ministry of
Agriculture and Land Reclamation and is charged with the
responsibility of leading this new field of animal protein
production.
This new position was secured in 1983 with legislation that
regulates and organises all related activities. During the next
10 years, GAFRD built its capacity by learning and training its
specialists abroad to acquire skills and expertise to improve the
sector.
In addition to these procedures Egypt encouraged the private
sector and NGOs especially in arid and reclaimed agriculture land
to grow fish by providing wild mullet fry.
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Earthen pond aquaculture

Egyptian aquaculture breakthrough started in the middle of the
1990s when aquaculture production converted to produce Nile
tilapia. This fish became the cornerstone of national seafood
production after producing monosex fry technique which had
spread in private hatcheries until Nile tilapia became 57 percent
of farmed fish production that was more than a million ton by
2012.

Increasing the return on marine food resources

In 2005, GAFRD set out a policy for the development of the
fisheries and aquaculture sector in Egypt until 2017, which they
have now expanded until 2022. The overall objective of the
policy is to increase the return on marine food resources through
environmentally compatible systems.
One such target involved an annual capita of local production of

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
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Future proofing your aqua feed
production starts with
co-creating the perfect fit.
Let’s build or upgrade
your aqua feed mill.

All great ideas start with a dialogue. What’s your ambition?
We at van Aarsen believe that sharing know-how and co-creation are essential in finding the
perfect fit. Whether you are looking to modernize or expand your aqua feed production, want to
replace aging machinery with future-proof innovations, or need advice in the planning and
setup of a completely new aqua feed mill, Van Aarsen is the knowledge partner for you.
Take a look at our website.

www.aarsen.com/process/aqua-feed

THE BUSINESS NETWORK LINKING
PROFESSIONALS FROM FEED TO FOOD

CALENDAR
MEAT & POULTRY INDUSTRY RUSSIA 2021
MOSCOW | MAY 17-19
VIV TURKEY 2021
ISTANBUL | JUNE 10-12
ILDEX VIETNAM 2021
HO CHI MINH | JULY 21-23
POULTRY AFRICA 2021
KIGALI | SEPTEMBER 1-2
VIV QINGDAO 2021
QINGDAO | SEPTEMBER 15-17

MOSCOW
UTRECHT
QINGDAO
ISTANBUL
ABU DHABI

VIV ASIA 2021

MUMBAI
BANGKOK
NAIROBI
KIGALI

MEAT PRO ASIA 2021
BANGKOK | SEPTEMBER 22-24

HO CHI MINH
JAKARTA

BANGKOK | SEPTEMBER 22-24
VIV MEA 2021
ABU DHABI | NOVEMBER 23-25
ILDEX INDONESIA 2021
JAKARTA | NOVEMBER 24-26
VICTAM AND ANIMAL HEALTH
AND NUTRITION ASIA 2022
BANGKOK | JANUARY 18-20

Organized by
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VIV EUROPE 2022
UTRECHT | MAY 31-2 JUNE

n

6x12M² wooden cates farm tilapia in the Nile

16.5 kg by 2017, with this target reached by 2015. Their current
goal is to increase production by 2.1 million tons, resulting in
an annual seafood production to 20 kg by 2022, thus ensuring
that fish production increases at the same rate as the growing
population.
Their aim is to also improve fish products from various sources
in order to be compatible with international requirements, whilst
also supporting marine aquaculture.
The policy has three major objectives:
1. Ensure the use of natural fisheries to achieve sustainability,
while exploring the potential of using unexploited areas and
types.
2. Maximising revenues from aquaculture projects, especially
water resources. This should be achieved through incentivising
private and cooperative sectors and implementing research
projects that seek to maximise returns in this sector.
3. Reforming the institutional structures for fish resources
and building capacity. This policy has so far contributed to a
significant increase in national productivity.
At present, Egypt is the sixth aquaculture producers globally
(FAO 2018) with more than 1.5 million tons and has a lot of
experts who improve the quality of farmed fish especially with
issue of water scarcity and their ability to reuse the water in
addition to climate changes that caused summer mass mortality
and loss about 10 percent of national production. Despite all of

these challenges, Egyptian fish farming professionals are looking
to increase production to 30 tons per hectare but the average
production of farmed fish 12 - 15 tons per hectare.
The farmed fresh water species in Egypt are Nile tilapia,
Chinese carp - common and silver carps, African catfish which
produce in fresh and brackish water and the mullets which rearing
in fresh , brackish and marine water.
While farmed marine water species are Sea bass, Sea bream,
Meagre, shrimp, keeled mullet and very little amounts from
Groupers and Sole which produce in brackish and marine water.

The geography of Egyptian fish farming

Fish farming is concentrated in the northern governorates on
about 125 thousands hectares, fresh water fish farms in Kafr
Elsheikh, Sharqia, Beheira , Dakahlia, Alexandria, Damietta and
Port Said while marine fish and shrimp farms in Kafr Elsheikh,
Alexandria, Damietta, Ismailia and Port Said.
5 years ago Egypt established several large governmental
marine fish farms to follow the same procedures of successful
story of farming fresh water species for improving the production
of marine species to fulfil the local market needs and export the
rest.
These farms are located in Kafr Elsheikh governorate - Ghalion
Farm on 1000 hectares, Port Said governorate - Sharq Eltafriaa
farm on 8000 hectares and Ismailia governorate - Suez Canal
farm on 3200 hectares.

Extrusion and expansion technology you can trust

www.almex.nl
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Industry Events

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

2021

March

Starting May 4
OMS Aquafeed Production School
www.onlinemillingschool.com

3-5
AquaSur 2021
Puerto Montt, Chile
www.aqua-sur.cl
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).
10-12
VIV Asia 2021
Bangkok, Thailand
www.vivasia.nl
POSTPONED TO 22-24 SEPTEMBER
2021

7-10
Asian Pacific Aquaculture 2021
Surabaya, Indonesia
www.was-apc.org
14-17
SPACE 2021
Rennes, France
http://uk.space.fr

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

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

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

2021

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

☑

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

April

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

TBA
Aquaculture New Zealand
Conference 2021
Blenheim, New Zealand
www.aquaculture.org.nz

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

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
24-26
Livestock Malaysia 2021
Malacca, Malaysia
www.livestockmalaysia.com
24-27
Aqua Nor 2021
Trondheim, Norway
www.aquanor.no

☑ See The International Aquafeed team at this event
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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

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

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

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

2021

OMS Aquafeed Production School
Tuesday, May 4, 2021 - Tuesday, July 27, 2021
Zone 1: Every Tuesday at 14:00 Bangkok Time
Zone 2: Every Wednesday at 10:00 CST USA
(Zone 2 is a re-broadcast of Zone 1)
12 weekly 2-hour Sessions
One week break on June 29
Students completing receive a Certificate of Attainment
that can be verified
Full course costs: US$380

22-25
Latin American & Caribbean
Aquaculture 2021
Guayaquil, Ecuador
www.was.org/meeting/code/
lacqua20

2021

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

May

2021

November
11-13
Livestock Taiwan 2021
Taipei, Taiwan
www.livestocktaiwan.com
7-9
AlgaEurope 2021
Europe
www. algaeurope.org
11-14
Aquaculture Africa 2021
Alexandria, Egypt
www.was.org

Annex moves RAStech conference
to 2022, announces 2021 virtual
event series
The continued uncertainties and varying levels of travel restrictions
related to Covid-19 have led organizers of the RAStech Conference
and Tradeshow to move the event date from November 3-4, 2021,
to March 30–31, 2022. The location, at the Westin Hilton Head in
South Carolina, remains the same.
Sponsors and attendees who have already registered will be rolled
over to the new RAStech 2022 conference.
Conference host Annex Business Media, which publishes
RAStech, Hatchery International and Aquaculture North America,
has made the decision to postpone the 2021 conference to March
2022 to ensure the health and safety of staff, attendees, sponsors
and exhibitors.
“The Covid-19 global pandemic continues to bring significant
challenges for hosting in-person, live events,” says Mari-Len De
Guzman, editor of Hatchery International and RAStech, and part
of the event organizing committee. “As much as we recognize the
value of face-to-face networking with industry peers, the health
and safety of all attendees is our topmost priority. We are looking
forward to welcoming all professionals in the RAS sector in March
2022.”
A trio of virtual events
With the postponement of the RAStech Conference and
Tradeshow, Annex Business Media is hosting three, must-attend
virtual events in 2021. Dubbed the RAS Connector Series, these

virtual events include the
following:
• RAS Investors’ Forum –
June 9
• RAS Roundtable
Discussion – September 14
• RAS Virtual Summit – November 3
For the first time, RAStech is bringing together RAS investors,
designers and producers in a one-day online event on June 9 that
focuses on the opportunities, risks and the future of land-based
aquaculture. Whether you’re an investor looking into this exciting
and emerging sector or a producer and designer with a great
business case, this virtual event will surely be an opportunity to
engage and talk about the business of RAS.
“Networking is where it’s at and Annex’s new virtual event
platform gives industry suppliers and attendees this ability,” says
Jeremy Thain, advertising manager for RAStech, about the new
system for the RAS Connector Series. “Everybody will be able to
interact with each other in real time. exhibitors can engage new
customers, sponsors can increase their visibility, attendees can
learn more about a variety of RAS-related topics and presentations.
Our RAS Connector Series is going to be where industry comes to
meet.”
The RAS roundtable, to be held on September 14, will feature a
panel of industry experts and thought-leaders, and the opportunity
to engage with them in a meaningful discussion about the state of
the industry, the challenges and the prospects for the future. More
details on this and the RAS Virtual Summit on November 3 will be
made available soon.

Calibre de
0,5 a 30 mm
extrusion | expertise | excellence

LÍNEAS DE PRODUCCIÓN DE
alimentos PARA PECES

www.clextral.com

Sistemas de extrusión de
doble tornillo :
Permite una amplia variedad de
productos que se adaptan a los
requisitos nutricionales de los animales
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Aqu@Event by Adisseo, to boost
your resilience in the new normal

Adisseo has announced the first edition of Aqu@Event by Adisseo,
which is taking place March 30-31 with a theme of “The New Normal
in Aquaculture: Boost Your Resilience!”. This will be an online event,
spread over two half-day sessions, offering an attractive conference
program combined with a user-friendly virtual booth experience.
“For the conference, we selected four informative industry talks
for the Industry session on March 30 and five snappy scientific
contributions for the Technical Session on March 31. The objective
of the conference is to bring some fresh insights and inspiration to
our aquaculture partners and customers.
We are all going through challenging times but at the same time
the Covid-19 pandemic opens new opportunities to implement
changes that will shape the New Normal. It is a good moment
to open our mind for new ideas and technologies,” says Dr Peter
Coutteau, BU Director Aquaculture at Adisseo.
At the end of each half-day session, a live panel discussion with
the speakers will allow participants to interact with the speakers.
At the virtual booth, information kiosks around five hot topics
in aquaculture nutrition and health will be set up. At every kiosk,
participants can download information, make an appointment with
one of Adisseo’s aqua experts or simply pass by and meet up with

Latin American and Caribbean
Aquaculture 2020 to take place
online
Latin American and Caribbean Aquaculture 2020 (LACQUA2020)
organised by the Latin American and Caribbean Chapter of the
World Aquaculture Society will is set to take place online March
23-25, 2021.
2020 was a year that brought the industry many new challenges,
with one of the biggest being the cancellation and postponement of
events and congresses. The World Aquaculture Society hope to see
you again very soon and share information and knowledge as they
have done for several years.
The LACQUA20 Webinar will have one session in the morning
and one in the afternoon, as well as a question-and-answer session
with the experts. The sessions will revolve around topics such as
economics and markets, health management and species such as

The Online Milling School
Aquafeed Production School
The Online Milling School is setting you an Aquafeed Production
School with a 12-week course that contains two-hours sessions and
culminates at completion with a certificate of Attainment.
The Course will bring together 15 specialists who have worked
extensively in with fish nutrition, fish feed manufactures or with
processes critical to the production of quality fish feeds.
The moderators of the Course will be International Aquafeed’s
Roger Gilbert and Progressus AgriSchool’s Yiannis Christodoulou.
The whole course will be conducted by Joe Kearns who has spent

other visitors for a chat. Hot topics covered include fish health,
white faeces syndrome in shrimp, feed cost efficiency, digestive
performance and farm care.
Although this is a two-day event, the platform will remain
open for another two weeks following the event for all registered
participants to allow replay of the conference talks and revisiting
the booth. Access to the conference and booth of the Aqu@Event is
reserved for Adisseo customers and partners.
Adisseo is one of the world's leading experts in feed additives.
The group relies on its 10 research centers and its production sites
based in Europe, USA and China to design, produce and market
nutritional solutions for sustainable animal feed.
With more than 2,250 employees, it serves around 3,900
customers in over 110 different countries through its global
distribution network.
Adisseo is one of the main subsidiaries of China National
BlueStar, leader in the Chinese chemical industry with nearly
21,000 employees and a turnover of US$6.8 billion.
Adisseo is listed on the Shanghai Stock Exchange.
Participants can request visitor access at https://aquaevent-byadisseo.com/en or contact the conference organiser at aquaevent@
adisseo.com.
https://www.adisseo.com/wp-content/uploads/2021/03/programaquevent-by-adisseo.pdf.
shrimp, tilapia, molluscs and native species. All presentations and
recorded panel discussions will be online for 30 more days after the
event.
LACQUA20 registration
This seminar is free for WAS members whose subscriptions are
current. For people who are not members, they can pay for their
registration and they will get an individual e-access (subscription)
for US$45.
All other LACQUA20 abstracts and posters will be postponed
until World Aquaculture 2021, in Merida, Mexico, later that
year. Abstracts are still open for the #AquacultureNow World
Aquaculture 2021 event that will take place in the city of Mérida,
Mexico from November 15 to 19, 2021.
USSEC (US Soybean Export Council) is supporting this webinar
as a session sponsor. For more sponsorship information please
contact Mario Stael at mario@marevent.com.
www.was.org/Meeting/code/LACQUA20

his career in helping industry establish sound aquafeed production
processes.
The course will start of Tuesday May 4, 2021 and run for 12
sessions with a week’s break on June 29, 2021.
The Course looks at: 1) Raw materials their function and use;
2) Nutritional aspects; Storage, batching and mixing; 4) Grinding
and micro pulverizing; 5) Micro ingredients; 6) Extrusion –
single screw vs pelleting; 7) Extrusion – twin screw processing;
8) Pelleting; 9) Drying and cooling; 10) Other possibilities; 11)
Coating and 12) Plant design and control.
The cost of the Course is US$380.
www.onlinemillingschool.com
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November 15-19, 2021
Mérida, Mexico
Centro International de Congresos de Yucatán, CIC

Annual global meeting of the
World Aquaculture Society

WAS Premier Sponsors

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

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
Joe Kearns
Joe Kearns received his BSc in Engineering Technology from Kansas State University, USA in 1981. He joined Wenger Manufacturing
Inc moving from drafting and technical sales to become the Aqua Process Engineer Manager before taking the role of VP of
the Aqua Division. He retired from Wenger in 2017 after 42 years of service to start JPKearns Consulting LLC, to primary consult
in aquafeed and petfood production.
He has over 100 published articles and made numerous presentations on aquatic feeds production and other extrusion topics
including human foods in some 85 countries. A specialty is making improvements in aquafeeds for the end of the barrel and
die designs. He established patents on feed products for sea urchin feeds and texturised sinking food for marine life. Mr Kearns
is highly respected and knowledgeable in aquafeed production globally

What made you focus on extrusion technology and
how has that technology changed in the past two or
so decades?

I started off in college and needed a part time job. I happened
to make a claim at the local college placement centre and
got hooked up with Wenger Manufacturing where I started
doing drafting work for plant layouts of all different types of
sites. It turned into a full time job and I got my engineering
degree.

43 years is an impressive time in extrusion with
one company. More recently I believe you have
specialised in aquafeeds?

That’s correct. The overall goal back then was the view that
extrusion was not a viable option for making anything specific,
so we covered the whole gamut from human foods, to animal
feed and the big one being petfood. A lot of industrial products
were bought in by people coming to test if materials could be
extruded and if so what was the benefit from extruding them.

Aquaculture has come on strongly in recent years with
the way our farmed fish are now being fed. Extrusion
is playing an increasing role in the production of fish
feeds. Is this sector likely to continue to grow?

That is exactly correct. I can remember early on a client from
Asia coming to Sabetha, Kansas and all he wanted to see was
the extrusion of fishmeal and wheat flour together in different
percentages. After the trials he immediately bought an
extruder. We didn’t really understand at that time what was
going on. There was no internet so we didn’t know who the
person was or the company he worked for. At the time I was
15-20 years into my career and I was challenged with finding
out what this person was doing and why. Obviously, we may
be able to sell some equipment.
Yes, extrusion has directly changed the aquafeed industry,
making feeds with regard to a lot of key factors; a lot being
related to the ingredients that are being used, that you can
make either a floating or sinking feed which typically which
other machines find very hard to do, such as pellet mills. In this
instance extrusion was a system that caught on and could
make feeds with the right characteristic at a profit.

We know that you recently retired from Wenger
Manufacturing, after 43 years, but you are still
involving yourself in extrusion and aquafeeds. What
are you doing with your time now?

After retiring I got a few phone calls which I did not expect
and I was challenged to see if I could assist a few companies
with their production lines. I thought what the heck and I have
given it a shot. Here we are today, about three years later and
I’m still plugging away. I’m obviously not doing this as a fulltime thing but at least a couple of weeks a month is keeping
pretty busy.

International Aquafeed has invited you to manage
a new Online Milling School course on aquafeed
production – which will deal with all types of

production processes - which is a 12-week cause and
starts on Tuesday May 4, 2021. Is this something you
would like to do with your time?

Yes, it’s something I’d like to do and no 12 weeks is not too long.
I could talk for weeks on aquafeed production. For instance,
you have to prepare a plant correctly to handle the raw
materials you intend to use or what you may have to consider
using later. This is an ever changing industry now. As we strive
to move away from aquatic raw materials to other proteins
that are cheaper and more sustainable we have to plan
for that eventuality. And what do you do after processing?
The aquafeed industry has mimicked what happened in
the petfood industry. Customers bought machines to make
petfood. They wanted to do something different and improve
their products and production. They contacted their supplier
and we were lucky in that they were open minded and
allowed us to alter machines to achieve what they wanted.

Who do you feel should be attending this new OMS
Aquafeed Course?

I guess it’s anyone who is interested in aquafeed. From the
owners and operators of existing aquafeed production plants,
to anyone interested in putting a plant in. It will also be useful
to those working in the industry who want to learn how to
process aquafeeds and want to move up in their plant and
have a more meaningful position and understand of what
they are doing and what the potential might be.
It’s not just buying a pellet press or an extruder anymore, you
need to determine what a piece of equipment will do for you.
They are all tools and they have specific purposes. You have
to understand what each piece of equipment can deliver
and how it goes about doing that job. You’ll learn how to
make decisions that are appropriate to your firm.

Retirement doesn’t seem to be slowing you down.
What is your motivation?

Retirement has allowed me to look at other options, such as
the company that has asked me to work with them on a nonaquatic protein meal which has come out of a fermentation
process. I’ve started a job with an aqua plant in Egypt
and there are others who want to improve their aquafeed
production processes.
My 43 years has been a career where I’ve learnt a lot and it
would seem a waste not to use it to teach some individuals
what potential they have ahead of themselves and what they
should know.
The food industry in general is a great industry to be in. I have
met many thousands of people and almost all of them I’d
like to meet again. It’s just a common-sense industry. There
will always be more people on the planet and they will all
have to eat. So we have got to get better at what we are
doing. Aquaculture has a role to play. The protein needs of
many developing countries around the world are in areas that
would be great for aquaculture. They have to learn how to
produce their own aquatic feeds and raise their own fish to
provide good quality protein to their people. I think it’s really
that simple.
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THE INDUSTRY FACES
Scottish aquaculture veteran to move into nonexecutive board position at Gael Force Group

G

ael Force Group has announced that Scottish aquaculture veteran Stephen Divers is set
to move into a non-executive director position on their board as he prepares to retire from
active management at Gael Force at the end of June.

Stephen
Divers

Mr Divers will retire from day-to-day management at Gael Force Fusion in April, maintaining his
directorship at Group board level before moving into a non-executive Group Director role upon
his retiral at the end of June.
“I care passionately about the growth of this sector and the important role that Gael Force
plays as a supply partner. I am looking forward to playing my part in supporting Gael Force’s
strategy as the business goes from strength to strength,” comments Mr Divers.
“We are delighted to be able to secure Stephen’s continued contribution to the Group,”
comments Stewart Graham, Gael Force Group’s founder and managing director.

Hamlet Protein appoints new Area Manager

H

amlet Protein, global leader in soy protein specialties for young animal nutrition, continues to
strengthen its commercial team.

In recent months new hires were announced in focus markets around the world. With the
appointment of Kurt Desmet as Area Sales Manager Benelux, the company further confirms its
commitment to customer centricity, as it invests in local resources.
Mr Desmet has gained experience in various multinational companies throughout his career.

Kurt
Desmet

“I am excited to join Hamlet Protein and help drive the ambitious growth agenda,” says Mr
Desmet. “Research shows that the inclusion of high-quality ingredients in starter and pre-starter
feeds results in improved gut health, better digestion and absorption of feed components and
a stronger immune system. That is why we say that a good start makes all the difference.”

Cargill announces Jamie Miller as new CFO

J

amie Miller has been named chief financial officer at Cargill, effective June 1. She will
succeed David Dines, who has held the CFO role since December 1, 2018. Mr Dines will retire
from Cargill in September following 29 years with the company.

Jamie Miller

Ms Miller most recently was senior vice president and CFO at GE from November 2017 until
February 2020. She joined GE in 2008, holding various leadership positions, including as president
and chief executive officer of GE Transportation. Prior to joining GE, Ms Miller was a senior vice
president and controller at WellPoint, Inc.
“The food system is dynamic and evolving,” says David W. MacLennan, chairman and CEO of
Cargill. “We know that to feed a growing population in a safe, responsible and sustainable way.
I’m confident she has the expertise and leadership approach to continue driving our
organisation forward as our CFO,” he concludes.

Brabender announce new head of food and feed application lab

B

rabender, suppliers of instruments for testing of the material quality in all ranges of research,
development and industrial production in the chemical industry, are pleased to announce
the appointment of Maria Gräfenhahn as the Head of Application Lab Food & Feed. Ms
Gräfenhahn’s qualifications include a Dipl-Ing Chem Eng. Her role will include supporting
colleague Maximilian Sawatzki at Brabender’s new Virtual Lab at their headquarters in
Duisburg, Germany.

Maria
Gräfenhahn

“Ever since I was a child, I have been interested in food and food stuff,” says Ms Gräfenhahn.
“I originally come from Ecuador and visited there a German school. Despite having my high
school diploma from a German school, I still had to “re-do” one year at the Studienkolleg at KIT.
“After that, I decided to study chemical engineering in Karlsruhe, aiming to specialise in food
process engineering. During my pre-diploma thesis, I dealt with the rheological characterisation
of low fat cocoa capillary suspensions.”
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