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WELCOME
July sees the conclusion of the first Online
Aquafeed Production School Course after a
12-week run whereby attendees from across
Europe, Middle East and Asia devoted two
hours per week to refining their knowledge
and understanding the principle and practices
behind the manufacture of fish feeds that is
proving so essential in the development of highyielding and disease-free fish production units
around the world.

border virtual learning platform that deals
with all aspects of aquafeed production - from
understanding and handling the nutritional
values and sensitivities of formulations throughout the production and delivery process
is vital for our industry to provide farmers with
the inputs they depend upon to be successful.
Another potential benefit of this Course is that
Roger Gilbert
the Online Milling School provides a Certificate
Publisher – International Aquafeed
of Completion to those who complete the course
and Fish Farming Technology
and highlights the aspects of the course that have
been taught.
International Aquafeed magazine’s publisher,
In itself a certificate does not mean much without a mechanism
Perendale Publishers Limited, is a co-founder of the Online Milling
of validation - and this is what we have focused on providing; a
School along with Progresses Agrischools of Thailand.
mechanism whereby those receiving certificates can have them verified
We see the growing demand for more knowledge and understanding
by a third party online using the certificate’s unique registration number.
of all aspects associated with fish feed processing and production. It’s
This mechanism is working well for the Online Feed Manufacturing
a demand that has to be satisfied before it becomes a bottleneck in the
Course where we have run three causes since the beginning of the
supply of high-quality feeds to meet modern-day farm fish needs.
pandemic and have graduated over 150 individuals from a broad range
We brought together more than 20 experts in the field of fish feed
of countries.
production to lecture and inform attendees on all aspects of feed
If you would like to participate on the autumn edition of the
processing without commercial overtones.
Online Aquafeed Production Course please visit the website www.
This virtual learning platform is not about specific equipment or the
onlinemillingschool.com or email me at rogerg@perendale.co.uk.
promotion of proprietary solutions, but about the broader principles that
We are here to provide valuable information and support for the
are being used in the provision and supply of processing equipment and
development of aquaculture worldwide.
technologies from a range of service companies within our industry
In addition, if you would like to provide a lecture on a specific topic
globally.
associated with the production of aquafeeds then please contact me. This
It has been an interesting journey to date, and one we are planning to
is an exciting development which will assist our industry’s development
repeat the course from Tuesday September 14, 2021. Each of the 12
over time and provide even better services to fish farmers growing their
weekly sessions are repeated the following Friday (at 10:00am Central
fish for sale.
Standard Time in the USA) to capture the US and Latin American
We will be reporting on the progress and aspects of the Aquafeed
industries.
Production School as we publish over the coming months.
IAF and Fish Farming Technology believes that providing an across-
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NUTRITION & HEALTH
reductions in fishmeal use in aquafeeds
I’m always aware that over 70 percent of
that micro plastics could accumulate in the
the Earth’s surface area is water, and we
farmed fish and shrimp we eat?
have to be well aware of the dynamics of
our planet’s complex weather systems and
global effects on our daily lives.
Sustainability and aquaculture
Aquaculture is still primarily a coastal
The question of marine contamination
activity and also much of our fish is
with various toxic chemicals such as
freshwater cultured like carp and tilapia.
herbicides, pesticides and heavy
Professor Simon Davies PCB’s,
There is of course considerable interest to
metals
is
also very significant, and we
Nutrition Editor, International Aquafeed
extend our reach into deep ocean farming
need to screen our fish and by-products for
and also to expand our RAS onshore
safety and efficacy routinely for quality
farming capabilities.
assurance.
With respect to our seas, over three billion people depend on
We speak often about sustainability and the association with
marine and coastal biodiversity for their livelihoods and we
aquaculture and especially in relation to feed ingredients and
see increased potential job creation and wealth.
reduction of marine ingredient dependency. However some of
Around 680 million people live in low-lying coastal zones
the issues relate to the transportation of these ingredients as
– that is expected to increase to a billion by 2050 placing
imports to countries.
increased environment pressure and risks. The effect of
Commodities like soybean meal, wheat and corn grain and
rising water levels due to climate change and need for marine
fishmeal/fish oil are vital in feed formulations. These are
protection was a theme of the G7 summit meeting in Cornwall, often shipped to countries with a large aquaculture industry
England close to my home in June.
like China and S.E. Asia as well as Europe. Sustainable and
Globally, the market value of marine and coastal resources
climate-resilient transport, including maritime transport, is key
and industries is estimated at US$3 trillion per year or about
to sustainable development. Around 80 percent of the volume
five percent of global GDP. This is a remarkable figure and is
of international trade in goods is carried by sea, and the
a major undeniable factor in our collective economies with
percentage is even higher for most developing countries. We
much interdependency.
have to rethink our agenda and develop diets based on local
raw materials as much as possible.
Recently, I have been approached by the United Nations to
Aquaculture will be a major player
participate
in some manner with their sustainable development
As such, marine fisheries directly or indirectly employ over
goals list. I would be involved with goal No 14 (Life under
200 million people. Aquaculture is now contributing much
Water) that will serve to address many important points
to this and will - according to the FAO and UN - be a major
covering biodiversity of aquatic life, coastal management and
player over the next 50 years. It is already now providing
many other factors that can affect aquaculture.
more than 50 percent of our seafood production. Increased
This will be a new and challenging area for me, but I am
consumption of fish and shellfish is associated with health,
pleased to be asked to steer a strategy to meet their key points
wellbeing and affluence as societies become richer.
of interest as to how academia can address these issues of our
However, many coastal waters are deteriorating due to
time and train new generations of students.
pollution and eutrophication. Without concerted efforts,
coastal eutrophication is expected to increase in 20 percent of
large marine ecosystems by 2050. This will become a serious
Successfully undertaken trials
impediment to our societal development and stability.
Turning to research, more recently I have been working with
Approximately 80 percent of marine and coastal pollution
colleagues in Chile to develop further my collaborations with
originates on land – including agricultural run-off, pesticides,
the University of Los Lagos. We have successfully undertaken
plastics and untreated sewage. This can seriously affect our
trials on sea raised rainbow trout to test various algae sources
plans for increasing aquaculture enterprises, and we must
in the diet with the prime aim of enhancing the omega-3 lipids
address this growing threat.
such as DHA.
As an example, one million plastic drinking bottles are
We also included some aspects of nutrigenomics into our
purchased every minute globally, while up to 5 trillion singlestudy and found that the algal biomass could modulate some
use plastic bags are used worldwide every year. We have all
specific gene expressions. Our findings were then presented in
heard of the micro-plastic hazard in our waterways and oceans
the peer-reviewed scientific journal ‘Aquaculture Research’.
with much research showing that these tiny particles can enter
This magazine endeavours to bring you the best in technical
our complex food chains through marine organisms and lead
and scientific work at a functional level embracing novel
to accumulation within fish and especially invertebrates.
developments in our aquafeed and related fish farming
This could be a very serious concern when we consider the
industries. I trust you will enjoy or mid-year July 2021
use of specific classes of pelagic fish as industrial catch for the edition.
generation of fishmeal protein.
Please keep your news and articles flowing as they are an
We must continue to ask the question as to whether, despite
important asset to providing the best updates in the field.
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aquaculture.
The Covid-19 pandemic has been quite an
During the exhibition itself, there will be
ordeal for most of us. It has changed the
numerous presentations on the “Research
way we communicate, and it has limited
Plaza” in the main exhibition hall. There
our human contact, so we have turned
will be very short presentations on various
to technological solutions like Teams
issues, with the opportunity to discuss with
meetings and on-line conferences. But
the speakers after the programme by way
frankly, we are sick and tired of it.
of a digital discussion platform, as well as
But it is now summer in Northern
physically in the Research Plaza itself.
Europe, and the end of Covid-19
All of these presentations will be available
restrictions are in view! After much
Erik Hempel
digitally,
but about half of them will also be
nail-biting, the organiser of Aqua Nor,
The Nor-Fishing Foundation
available on site in the exhibition hall.
Nor-Fishing Foundation, finally got the
A number of panel debates are planned,
go-ahead from Norwegian authorities to
which will focus on issues such as:
hold a physical exhibition in August.
How can we improve the industry’s image?
The late decision has left us with very little time to prepare for a
Special taxation of Norwegian aquaculture
physical as well as a digital event. So, all of our summer holiday
Towards a new era in fish farming – Land-based, offshore, or in
plans went out the window, we rolled up our sleeves and went to
closed cages in the sea?
work on the physical exhibition, with just two months to go.
Cod farming – another attempt
Aqua Nor has become the largest exhibition of aquaculture
Aquaculture as the main supplier of seafood in the future
technology in the world, and while the exhibits of new technology
Production of macroalgae
presented there are perhaps still the major attraction, networking
In addition, a number of the exhibitors will hold their own
and the professional programme have become more and more
presentations in the exhibition halls, but many of these will also be
important. In 2019, there were over 80 presentations, miniavailable online.
seminars etc on a wide array of subjects.
The Nor-Fishing Foundation decided last year, after the
successful
Nor-Fishing Digital exhibition, that it would organise
Interest in Aqua Nor 2021 is overwhelming
future
exhibitions
both as physical and digital events. This will no
Over 700 exhibitors have signed up, the show is fully sold
doubt make the event more widely available to a greater audience.
out. However, some foreign exhibitors may run into problems,
But more importantly, by having a physical event this year,
depending on conditions in their home country.
participants are given the opportunity to get together again after a
Visitors to Norway may face a two-week quarantine upon arrival,
long, long period of just digital meetings.
so it is expected that there will be fewer foreign visitors, but these
The digital platform will open on August 1. Consequently,
will then have the option of joining the digital version.
visitors who are unable to come to Trondheim physically will have
As the one responsible for the programme, I have my hands full
a chance to get ready for the event itself, which runs from Tuesday
these days. The professional programme will be very full.
through Friday; 24-27 August, with a pre-exhibition conference on
It all starts with a digital conference on Monday 23rd August,
Monday 23 August. The platform will remain open until 31 July
with the theme “More food from the ocean – blue is the
2022 so that it can be accessed by registered visitors for a full year.
new green”. Experts from a number of countries will make
The list of exhibitors is already available on the Aqua Nor web
presentations on five different themes in five sessions: Exposed
site. For more information, please check the web site: www.aquaaquaculture, Land-based aquaculture, Feed resources and nutrition,
nor.no
Food processing and engineering, and Enabling technology for
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R-Biopharm Rhône secures
Investors in People Platinum
award

G

lasgow-based R-Biopharm Rhône (RBR),
has joined the elite ranks of UK businesses
accredited with the Investors in People (IIP)
Platinum award.
The company, which manufactures and distributes test
kits for the analysis of foodstuffs for a diverse range of
constituents and potential contaminants, which employs
60 people at its West of Scotland Science Park base in the
north west of the city.
RBR is one of the UK’s most successful exporters in its
field, selling more than 70 percent of its output to major
international companies outside the UK.
Investors in People Platinum is the highest standard of
the IIP accreditation and is an endorsement held by just 70
companies, or one percent of the 8300 UK firms with some
form of IIP accreditation.
IIP standards are internationally recognised accreditations
held by over 10,000 organisations across the world.
“We are delighted that our business has been assessed
as one which meets the standards of IIP’s Platinum
accreditation,” says Simon Bevis, Managing Director of
RBR.
“When people ask me about the benefits of investing
time and effort into achieving the IIP Platinum rating, my
answer is that it is completely worthwhile as it proves
itself to be instrumental in many aspects of the business
including an important contribution to staff recruitment
and retention levels,” says Mr Bevis.
“Most other things being equal, if a job candidate is
struggling to choose between companies, who would
not be more attracted to a business with an IIP Platinum
rating?
“We spend a lot of our lives at work and it’s important to

Danish investment company buys
much larger stake in Norcod

N

orwegian cod-farming venture Norcod today
announced that major shareholder, Danish
wealth management and investment company
Artha, has boosted its equity position in the
company with the acquisition of 800,000 shares in Norcod.
The shares are acquired from former major shareholder,
Orkanger-based seafood producer Isfjord
Norway AS. Isfjord Norway has sold all
of its 1,317,932 shares in Norcod at NOK
92.50 (US$10.87) per share in a private
placement carried out by Sparebank 1
Markets.
The transaction further cements Artha’s
objective to maintain a leading role in the
development of Norcod as the world’s first
producer of high-quality farmed cod on an
industrial scale.
Now well into its establishment phase,

feel happy, involved and well looked after; IIP Platinum
accreditation speaks volumes for the quality of the people
in the organisation and the way everyone is engaged and
involved in decision making and moving the business
forward,” continues Mr Bevis.
“Equally, the UK and global business environment
is becoming more demanding, with customers seeking
reassurance from their suppliers that they meet the highest
ethical and people management standards.
“Therefore, possession of the IIP Platinum accreditation
is invaluable in reassuring these customers that, in dealing
with RBR, they are doing business with a company
that has been assessed by a highly-respected third party
and has been judged to meet the highest management,
organisational and ethical standards.”

Increasing demand for reliable testing solutions

In recent years, RBR has been engaged in increasing
demand for reliable testing solutions and with in-house,
state of the art research and development and production
facilities, it has been able to able to respond to these needs
successfully.
It specialises in kits for the analysis of toxins, vitamins
and allergens which are used by its customers in a wide
range of sectors including dairy, cereal, animal feed and
beverage manufacturing.

with an integrated value chain and various sea sites in
production, and a strong focus on responsible farming and
fish welfare, Norcod aims to become a leading supplier of
fresh farmed cod to global markets hungry for new sources
of healthy protein.
“Our purchase of Isfjord Norway’s shares represents a
superior investment and reflects our strong confidence
in Norcod’s vision and business model, its sustainability
credentials and future robust performance in terms of
returns,” says Artha managing director and cofounder Jan
Severin Sølbæk.
“The interest shown by Artha is very
encouraging especially as we look
forward to generating income from our
first commercial harvest in a few months’
time. In fact, we’re delighted with the
trust being shown by all our existing
shareholders.
“We’re on track following carefully laid
plans with a great team in place who are
doing a fantastic job,” says Norcod CEO
Christian Riber.
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New protein ingredients, tailored for aquaculture nutrition

The Andersons has your aquaculture
feed ingredient needs covered.
Highly digestible
Plant-based
Rich in protein and
spent distillers’ yeast
To learn more about how ANDVantage 40Y
and ANDVantage 50Y can benefit your
aquaculture feed formulations, please call
866-653-1892 or visit us online at
www.andersonsgrain.com
The Andersons has been a trusted partner
since 1947.

© 2021 The Andersons, Inc. All rights reserved. The Andersons logo is a registered trademark of The Andersons, Inc.
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Alltech Coppens releases
sustainability report

A

lltech Coppens, a global specialist in
developing, producing and marketing fish
feed and nutrition solutions, has published
its sustainability report, an overview of the
company’s commitment to sustainability, in conjunction
with the United Nations World Environment Day on June
5, 2021.
In order to protect the sustainability of our planet
and continue to supply nutritious food for the world's
population, global animal health and nutrition company
Alltech is focused on working together for a Planet of
Plenty™ and has committed to nine of to the United
Nations’ Sustainable Development Goals (SDGs).
As a subsidiary of Alltech and a specialist in fish feed,
Alltech Coppens has prioritised the SDGs of Life Below
Water, Climate Action and Quality Education, and
the report highlights how the company is researching,
developing and commercialising better alternatives and
working with partners around the world on improving
sustainable developments in the aquaculture industry.
“This report demonstrates Alltech Coppens’ journey
toward a Planet of Plenty in responsible management
of the world’s resources and our ambition for food for
all, a safe environment, animals and plants for future
generations,” says Ronald Faber, CEO and global aqua
lead at Alltech Coppens.
“Through careful management of resources, science

and partnering with our customers, we can contribute to a
sustainable aquaculture industry.”
Alltech Coppens strives to positively impact the market
in which it operates, and sustainability is embedded in the
business strategy. This includes ambitions for the future,
such as zero waste emissions throughout the lifecycle of
fish feed by 2030, zero CO2 emissions throughout the
product life cycle through an uncompromising pursuit
of energy saving and utilisation of renewable energy to
achieve a carbon-free society by 2050.
Sustainability is at the heart of our company, and this
report is a commitment to building a more sustainable
future,” says Guido Crolla, procurement manager at
Alltech Coppens.
The report also includes a section on materiality and
supplier assessments, which extend beyond regulations
and quality standards. It also outlines the company’s firm
belief that a sustainability strategy is a corporate strategy
and sustainability issues are business issues.
Reflecting this commitment to sustainability, Alltech
Coppens has created a Planet of Plenty sustainability team
consisting of members from several departments, reporting
directly to Ronald Faber.
The goals, actions and achievements are clearly
established as the team continues to work together for a
Planet of Plenty.
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A & S Thai Works ship 12th complete
fishmeal production plant

I

n July 2021, A & S Thai Works will ship the 12th
fishmeal plant to a repeat customer in Southeast
Asia. The plant is an LFP-160 for processing of 6.7
tons/hr waste from surimi production and other fish
by-products.
While many low cost disc dryers in the market need
major overhauls, or outright replacement, after few
years in production, a disc dryer from A & S Thai Works
typically last for 15 years or more.
Some of the first dryers that they delivered more than 30
years ago are still in production.
There are many reasons for the long production life
of their equipment, which is all manufactured at their
workshops in Thailand, including:
• Good design based on the original Norwegian Stord
Bartz dryers.
• Improved technology and design due to constant
research and development.
• Only the best steel qualities from Japan and Europe are
used.
• Components are sourced from well known quality
brands like SKF and SEW, whilst all machines.

Although Covid-19 has made travel complicated, most
ASTW plants are delivered as turnkey solutions including
installation and commissioning. There are no "hidden
extras" only what is clearly specified in the quotations and
sales contracts.
For customers, that means once a plant has been
delivered, installed and commissioned, production can start
without delay or additional costs.
Should there be need for support or spare parts in the
future, ASTW is located close to Bangkok's international
airport, and staff are always ready to serve customers and
to ship spare parts from their warehouse at shortest notice.

Aqua Nor prepares to launch new
profile and logo for 2021

S

ince it began back in 1979, Aqua Nor has
continued to command a reputation of being
one of the most important international meeting
places for the aquaculture industry, with their
logo and colours well known throughout our industry.
To reflect the rapid development the industry is
experiencing, the event’s organisers have decided that the
time has finally come for a costume change for Aqua Nor.

The world’s biggest aquaculture exhibition

The aquaculture industry has undergone tremendous
development since its infancy in the 70’s. Working
alongside the aquaculture industry, Aqua Nor has grown
to become the world’s largest trade fair for aquaculture
technology and innovation.
The fair is an arena where national and international
businesses launch new products and where visitors stay
up to date on products and innovative solutions – whilst
networking and building new connections.
Last year’s launch of a digital trade fair platform
provides exhibitors and visitors with new opportunities.
The launch was accelerated due to the pandemic, but
the modernisation and work with a digital fair has been

underway for a long time.
The digital exhibition platform is an important part of the
future of not only the Aqua Nor itself, but for the industry
as a whole. As the world becomes smaller, the digital
platform provides more international visitors with the
opportunity to participate.
The new logo reflects this modernisation. Aqua Nor
have chosen to retain the colours from their old logo,
the blue and red, to take part of their history into the
future.
The logo itself shows two fish, with the symbol’s outer
circle symbolising the cage. The fair and the industry are
constantly evolving, and innovative solutions are taking
over for old technology. Even so, what will always remain
the core of the industry is the fish and the biology. That is
why the fish symbolise the fair.
The two fish that swim in relation to one another
symbolise the two parts of the hybrid fair; the physical and
the digital, the fair as a meeting place, and the interaction
between exhibitors and visitors – breeders and suppliers.

ONLINE AQUAFEED PRODUCTION SCHOOL

Learn more – Learn onsite
Enroll in the 12-week Course

www.onlinemillingschool.com
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process automation
solutions

GEPRO has developed into a constant and successful player in the aquafeed
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challenges with innovative solutions.
Our head office and production site is in Diepholz in Lower Saxony - in the
immediate vicinity of the largest poultry production and processing facilities
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Ambitions aligned with science based solutions
The 2030 Ambitions are aligned with science-based
solutions for restoration and the growth trajectory of the
aquaculture industry for 2050.
BioMar is setting verifiable science-based targets through
the Science Based Targets initiative (SBTi), with emission
reduction targets in line with a 1.5°C future, ensuring
BioMar will achieve net-zero no later than 2050.
Aquaculture feed represents a significant proportion of
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n the back of their launch of the BioMar 2020
Sustainability Report, BioMar announce their
2030 Ambitions.
With this announcement, they make a pledge
to the planet and its people with a set of ambitious targets
that will seek to aid in the restoration of the environment,
whilst enabling humanity to thrive.
The plan sees two key areas focused on, which includes
the reduced impact of aquaculture feeds while the third will
enable capacity building in our communities.
“Humanity has burdened our planet and pushed beyond
planetary boundaries. We must strive beyond sustainability
and innovate with solutions that restore the planet while
supporting its people.
“That is why we are setting forward this ambitious plan,”
says Carlos Diaz, CEO at BioMar Group.
There are three key areas in the plan, including Climate
Action, Circular & Restorative and Enable People,
although each category has several of its own specific
targets and objectives.

i i i i i i i
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BioMar launches its 2030
sustainability ambitions
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the carbon footprint of farmed seafood. The ambition is to
reduce the carbon footprint per tonne of feed produced by
one-third by 2030, baseline 2020.
BioMar commits to 50 percent of raw materials being
Circular & Restorative for both planet and people by 2030.
This will be achieved through innovation and sustainable
sourcing with industry partners and will likely redefine
traditional aquaculture feed ingredients.
There is an increased emphasis on people from
employees and local communities to the extended supplier
network. The Enable People category will focus on
capacity building by committing to enable 100,000 people
annually by 2030. These initiatives are designed to have
a far-reaching effect across the world and will support the
building of resilient societies.
“These new ambitions are intended to positively impact
the environmental and social footprint of our feeds. Our
farmers will directly benefit through these initiatives, for
example with an additional reduction in their own onfarm carbon footprint,” says Vidar Gundersen, Global
Sustainability Director at BioMar Group.
In 2015 BioMar Group launched its first ever global
sustainability improvement programme set for a five-year
period. In the BioMar 2020 Sustainability Report they
conclude on this KPI programme and of the 13 ambitious
targets set, they hit the mark on 9. This work laid the
foundation from which the new 2030 Ambitions have been
built.
“We believe in transparency and even though some
KPIs might seem too ambitious, we strive to aim high and
disclose what we have and have not achieved. We believe
in the sustainable future of the aquaculture industry and
look forward to continuing to drive change,” concludes
Mr Diaz.
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Dales Marine Services is
awarded new Aquaculture
vessel build contract

D

ales Marine Services Ltd, a leading UK based
ship repair company, has announced a new
contract to fabricate a new multi-cat vessel
platform to support the Aquaculture sector.

Dales Marine Services has over 30 years in vessel engineering
and dry dock services, with multiple vessels visiting its dry docks
in various Scottish locations including Aberdeen, Leith, Greenock
and Troon with a supporting dry dock at Grangemouth, which are
all based in the UK.
The company has been working closely with the aquaculture
sector delivering dry dock services at its west coast facilities in

Specialist in the design
and build of installations
for the aquatic feed
processing industry

both Greenock and Troon and providing offshore technicians
and engineers to carry out urgent vessel maintenance and repair
services in-situ.
Marine Design International Ltd is pleased to work with Dales
Marine Services on the new build, Multifarm 18, after their
success in a highly competitive international tendering process.
“Dales Marine Services demonstrated an in-depth knowledge
in vessel engineering and an ability to deliver at a competitive
price,” says Simon Cormack, Director at Marine Design
International Ltd, on the award of this contract.
“The new design has been developed with Mowi Ireland as a
platform incorporating the hydraulic, pneumatic and electrical
supplies required for operations on the farms. This latest model
also has propulsion efficiency improvements for transits between
sites.”
A key achievement in the company’s timeline
“Dales is thrilled to have secured this contract which I know
will become a key achievement in the company’s timeline,”
says Michael Milne, Chief Executive Officer at Dales Marine
Services.
“We have years of vessel engineering, repurposing vessels and
knowing that we can transfer these skills into a multi-cat vessel
build. Everyone at Dales is proud and pleased with this new
vessel build,”
“We know from our records that the Dales dry dock in Aberdeen
last saw a vessel built in it during the late 1980s when the dry
dock was owned by Halls & Russell. It is an exciting chapter for
the dry dock to be bringing back shipbuilding to Aberdeen, all
be it a smaller vessel but hopefully the start of bigger things to
come,” continues Mr Milne.

Empagran, Equador | 6 tph pellets, 6 tph extrudates

Ottevanger Milling Engineers is supplier of machines,
installations and complete process lines for the
aquatic feed industry and grain processing companies.
Our expertise in project management, engineering
and production ensures the successful realization of
machines, process lines and complete installations.

www.ottevanger.com
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F

ertilisers of faecal origin, irrigation, and water
are the most significant sources of antimicrobial
resistance (AMR) in plant-based food and/or
aquaculture.
According to the European Food Safety Authority
(EFSA), in terrestrial animal production, potential sources
are feed, humans, water, air or dust, soil, wildlife, rodents,
arthropods, and equipment.
For the first time, EFSA experts have assessed the role
of food producing environments in the emergence and
spread of AMR. They identified the main sources of AMR
bacteria and genes, although current data do not allow
quantification of the specific contribution each of them
makes to this global problem.
EFSA identified the resistant bacteria and genes of highest
priority for public health that can be transmitted through
the food chain and reviewed the scientific literature to
describe their occurrence in those environmental sources.
Measures to limit the emergence and spread of resistance
in food production environments include reducing the
faecal microbial contamination of fertilisers, water and
feed, and the implementation of good hygiene practices.
Experts have also made recommendations on priority
areas for research that would help to close data gaps –
thereby helping EU risk managers to implement the EU
One Health Action plan against AMR.
Experts worked closely with the European Centre for
Disease Prevention and Control (ECDC), the European
Medicines Agency (EMA) and the European Environment
Agency (EEA) in developing this scientific opinion.
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EFSA experts investigate
antimicrobial resistance in food
producing environments
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Join the fish
revolution

Phileo’s probiotics and active yeast
fractions are designed for hatcheries and
growing farms to support health, feed
efficiency and growth performance . Our
sustainable solutions bring innovative
responses to fishmeal reduction stakes
and environmental challenges.

Act with nature for animal care.

Visit our new website
www.phileo-lesaffre.com

FISH FARMING TECHNOLOGY

aquafeed.co.uk
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Brett Glencross
A feed is still only as good
as its ingredients

A

bout twenty years ago, when I was younger and
a much less experienced scientist, I was fortunate
enough to work alongside some of the best
aquaculture nutrition scientists in the world.
One of those scientists was Dr Geoff Allan, who at the time
was leading a nationally coordinated effort by the Australian
government and local feed industry to research the application of
alternative ingredients in aquaculture feeds.
What I learnt from Geoff was the structured and systematic
way in which the science of ingredient assessment needs to be
undertaken. Something that has stuck with me to this very day.
Even now and having had the opportunity to work with so
many science leaders across the world, that research program still
resonates today in terms of its impacts.
From that experience, Geoff and I wrote a review to capture the
things we had learned and what worked well for us, as well as
some of the pitfalls and mistakes we noted along the way.

We published that work back in 2007 [Aquaculture Nutrition
13, 17-34], and it became a bit of a seminal landmark in the
aquaculture nutrition domain as it was the first time that the
science of ingredient assessment was clearly described in a
structured and systematic way.
What we had proposed was a series of five key steps that
are: characterisation - palatability - digestibility - utilisation functionality. The order in which we proposed the steps being just
as important as the steps themselves.
We had noted from our own experience, as well as the
increasing volume of work in the domain, that people jumping
straight into growth studies, without defining the effects of
palatability and digestibility usually just described the effects of
those two parameters, but without the ability to define the effect
of either.
The other critical problem we had noted was that scientists
across the world had launched into the endeavour of “fishmeal
replacement”, but in most cases never clearly defined what
they were working with, let alone what they were replacing.
Something we thought was akin to trying to measure something,
but never telling anyone what the units of measurement were.
Roll on to the present day, and ingredient assessment science in
aquaculture is facing something of a renaissance with lots of new
proteins and oils emerging. So, I recently reviewed the science
landscape to see how things have changed, only to note that in
many cases the same mistakes are still being made. Mindful of this
I decided to revisit that old review of Geoff’s and mine and wrote a
revised version last year [Aquaculture Nutrition 26, 1871-1883].
This time though, I included some illustrated examples of the
reasoning behind our series of five key steps in the hope that folk
may understand the points better.
Maybe I am being hopeful that it will help the next generation
take us that leap forward, or at the very least help us make some
sense of the past.

Dr Brett Glencross is the Technical Director of IFFO - The Marine Ingredients Organisation.
Over the past 25 years he has worked in various academic, institutional, and
industrial roles across Australasia, the Middle East and Europe.

Hamlet Protein
unveils new
headquarters

M

ultinational producer
of soy-based protein
ingredients for young
animals Hamlet
Protein, has opened its new global
headquarters in Horsens, Denmark.
The office expansion allows the
company to integrate all departments
in one fully owned building and
is expected to drive efficiency and
effectiveness of Hamlet Protein’s
internal operations.
Before Covid-19 struck, working
from home was unusual in most
organisations. Just like in any other
organisation, Hamlet Protein had to

not only rethink the role
of the office during the
pandemic, but also for
the current situation
where restrictions are
gradually being lifted.
“Shareholders and
Board approved the
investment in the
headquarter office,
as we feel it is in
another important step
in Hamlet Protein’s
growth journey,” comments Kjeld
Johannessen, Chairman of the Hamlet
Protein Board.
“Even though working from home
has become common practice during
the Covid-19 pandemic, we see a
positive impact from bringing teams
together under one roof.”
16 | July 2021 - International Aquafeed

The new headquarters
comes with the
latest technology in
videoconferencing, areas
for informal discussions,
large meeting rooms
and improved insulation
techniques to further
reduce the company’s
carbon footprint.
“Despite the
abundance of available
online communication
tools, we believe in the importance of
in-person communication,” says Erik
Visser, CEO at Hamlet Protein.
“Getting our people together under
one roof will drive communication,
creativity, and networking. This will
ultimately lead to a more successful
organisation,” he concludes.
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Do you want more
industry news?
Get the industry news
highlights, along with content
from International Aquafeed
magazine straight to your inbox
every week!
Join the mailing list at:

bit.ly/pplenews

With the Expander AL300
Which improves the quality of finished feed as well as a more efficient process.
The Almex expanders have a reliably and sturdy design and are equipped by
an unique Active Disk system (AD-system) in order to control exact product
input and assure the quality of the product.

Scan the QR-Code for
more information
www.almex.nl
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ontaining an overview of
European Feed Manufacturers’
Federation (FEFAC) in relation
to the five ambitions on how
the European Feed Industry can contribute
towards more sustainable livestock and
aquaculture value chains, the 1st FEFAC
Charter Progress Report on the road towards
2030 also includes EU-aggregate averages
on feed conversion ratios for salmon for the
first time.
This kind of ‘progress reporting’ on
FEFAC’s Feed Sustainability Charter 2030
will effectively be the preferred public
annual reporting format in the road towards
2030.
The public launch of the Charter in
September 2020, providing in effect
FEFAC’s response to the EU Green Deal
Objectives and relevant UN SDGs, also
initiated a series of webinars, including
topics such as environmental footprinting,
methane emissions from enteric digestion
and animal nutrition strategies to enhance
animal health & welfare.

A key milestone included in the 1st Charter
Progress Report is the delivery of the
upgraded FEFAC Soy Sourcing Guidelines in
February 2021, which includes an operational
solution to conversion-free soy sourcing.
This was followed by the launch of the new
FEFAC Soy Benchmarking Tool on ITC
Standards Map on June 9, 2021, displaying
the soy schemes and programmes that have
currently passed the benchmarking process.
The Charter Progress Report also includes
a preliminary assessment on the use of nonhuman edible feed/non-food grade food
ingredients by the European compound feed
industry as well as providing EU-aggregate
averages on feed conversion ratios for major
farm animals and salmon for the first time.
“I am very pleased with the contribution
that the FEFAC Feed Sustainability
Charter from September 2020 has made on
stakeholder discussions about sustainable
feed production, both at national and
European level says. FEFAC President
Asbjørn Børsting.
“With this Progress Report I hope we
continue to inspire and make sure our
sector is well-prepared for the coming years
of intensive EU Farm to Fork Strategy
discussions on the way forward towards
more sustainable food production systems,”
he concludes.

iii

FEFAC publishes 1st Progress
Report that includes EUaggregate average feed
conversion ratios for salmon
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Biotronic®
Top3
the

Remote technology helps to put
fish health & welfare first

breakthrough
in

pathogen control!

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

biotronictop3.biomin.net

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

Naturally ahead

S

mart Glasses technology that has been employed
to facilitate remote auditing has helped a leading
salmon processor maintain fish health and
welfare through what has been a very difficult

year.
Grieg Seafood took up the opportunity to use Smart
Glasses during their recent vaccination event, as site visits
were restricted. Due to its success, they will be continuing
to use this technology.
“Fish health and welfare is a key priority for Grieg
Seafood. The use of Smart Glasses has enabled our team to
maintain their high standards throughout these challenging
times,” explains Emily Underhill, senior technician and
fish health coordinator at Grieg Seafood.
“The camera sees exactly what you’re seeing, so the
auditor can view the fish in great detail and thoroughly
assess accuracy. For us, one of the key benefits of the
device is that it allows us to access immediate support
from the MSD Animal Health technical team, without
waiting for someone to reach the site.”
MSD Animal Health UK, a division of Merck & C, Inc,
Kenilworth, NJ, USA, teamed up with Grieg Seafood to
trial this new assessment tool to better support customers.
“Smart Glasses are a hands-free, wearable device, which
are controlled via voice command. Once the glasses are
set-up, the user, whether that be a farmer, manager or vet,
wears the device during vaccination events,” says Claudia
Marin, aquaculture field technical at MSD Animal Health
UK.
Ms Marin explains that during the past year it has been
challenging to visit customers, so MSD Animal Health
wanted to develop a method which would allow them to
maintain excellent fish health and welfare, without having
to visit the site.
“Initially, we carried out numerous trials with Smart
Glasses before approaching Grieg Seafood. We then gave
Emily and her
team a great deal
of support to
make sure they
fully understood
the technology
before the actual
vaccination event,
and once they got
going, they’ve
found the device
extremely easy
to use,” says Ms
Marin.
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Scottish Sea Farms acquires
Grieg Seafood Hjaltland UK

S

cottish Sea Farms has signed a Share Purchase
Agreement to acquire 100 percent of the shares
in Grieg Seafood Hjaltland UK from Grieg
Seafood ASA for the purchase price of UK£164
million (US$226 million).
The acquisition is a strategic move by Scottish Sea
Farms, which is co-owned 50/50 by Lerøy Seafood
Group and SalMar ASA, to deliver optimal biological
performance and help meet rising demand for premium
quality, Scottish-grown salmon.
With operations on Shetland and the Isle of Skye, Grieg
Seafood Hjaltland UK currently operates 21 marine farms,
a freshwater hatchery and a processing facility, harvesting
approximately 16,000 tonnes (HOG) of Atlantic salmon in
2020.
This complements the geography and nature of Scottish
Sea Farms’ own operations, which are located across
mainland Scotland, Shetland and Orkney and produced
approximately 24,000 tonnes (HOG) of Atlantic salmon in
2020.

“As farmers, we are constantly striving to create the best
growing conditions for our salmon,” says Scottish Sea
Farms CEO Jim Gallagher, commenting on the acquisition.
“The purchase of Grieg Seafood Hjaltland UK is a
landmark step in our long-term strategy, giving us greater
influence over several key biological factors including fish
health, stocking regimes and sea lice management.
“We’re very much looking forward to pairing the skill
and know-how of our existing farming and fish health
teams with the local expertise within Grieg Seafood
Hjaltland UK, working as one to benefit fish welfare and
boost survival.
“This, in turn, will ensure a more secure and stable
supply of salmon for our discerning customers the world
over, helping satisfy the insatiable demand for this highly
nutritious, low carbon food.”
The purchase price, which is on a cash and debt free
basis, is expected to be financed with 100 percent cash
consideration from Scottish Sea Farms and the transaction
is anticipated to close within Q4 2021, subject to approval
by the relevant competition authorities and customary
closing conditions.
International Aquafeed - July 2021 | 19
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Gael Force Group
eyes international
aquaculture growth

A

s one of Scotland's largest
aquaculture equipment
suppliers, Gael Force
Group is set to proceed
with ambitious growth plans with
support from the Royal Bank of
Scotland.
The Inverness-based firm is
a manufacturer and supplier of
equipment, technology, and services
for the sustainable farming of healthy,
nutritious salmon.
With over 200 staff based in
locations throughout Scotland,
England and Canada, it also serves the
commercial fishing and leisure marine
markets.
The company is also looking ahead
with a strategy to expand into global
markets, with several initiatives in
the pipeline including technologically
intelligent solutions required to tackle
industry challenges to sustainable
growth.
Key among these projects is a multi-

million pound aquaculture R&D
investment to deliver improved fish
health, reduced predation, and create
a greener, more carbon friendly way
of farming the seas - dramatically
reducing ‘egg to plate’ emissions
while enabling on-farm circular
economies.
R&D investment is crucial to Gael
Force Group’s growth plan for the
next decade, which has sustainability
at its heart.
The business has also led an

initiative and made significant
charitable donations of seed money
and resource into the development
of plans for a world-leading visitor
centre in the Group’s former
hometown of Stornoway, to
commemorate the Iolaire tragedy of
1919.
It is hoped the Iolaire Centre will
act as a catalyst for the town’s
regeneration plan and harbour
development, a key economic driver
for the wider island community.

Silo block for dosing
2.900 m3 in 36 bins
A u s t ral i a

STORE SMART
STORE SQUARE

SPECIALIST IN THE DESIGN
AND CONSTRUCTION OF
TA I L O R M A D E
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Evonik and Vland
improve water quality in
aquaculture for shrimp

E

vonik and the Qingdao
Vland Biotech Group
(Vland for short) have
developed an innovative
product for improving water quality
in aquaculture. It is tailored primarily
to the requirements of shrimp
farming in ponds.
The joint venture will see Vland
responsible for production and
Evonik for exclusive marketing. This
has now been contractually agreed
between the partners, who have been
cooperating on probiotics since 2015.
The new product, called Aquavi®
ProPond, is the result of about two
years of joint development work and
is to be launched in China at the end
of the year.
Aquavi® ProPond is part of a
system solution from Evonik
Animal Nutrition for shrimp
in aquaculture that can reduce
the need for marine feed
sources and significantly
improve water quality and
animal health.
It includes four components
that are finely tuned to each
other: Aquavi ProPond,
Aquavi Met-Met, omega-3
fatty acids DHA and EPA
from Veramaris algae oil, and
AMINOShrimp®.
Aquavi ProPond consists of
three strains of bacteria that
effectively remove ammonia,
nitrate and nitrite from the
water. Ammonia arises from
the excretions of the animals.
It can have acute and chronic
toxic effects and is therefore
a critical parameter for water
quality, whilst nitrate and
nitrite are also harmful to

animals in higher concentrations.
"Our common goal is to make
global aquaculture, which we need to
feed the world's growing population
in a healthy way, more sustainable,"
says Dr Emmanuel Auer, head of the
Animal Nutrition business line at
Evonik. "Strategic partnerships will
move us forward faster in doing so."
"When it comes to sustainability
in aquaculture, water quality and the
way it is realised play a critical role,"
says Aron Chen, CEO of Vland.
Extensively tested for safety and
efficacy
Aquavi ProPond has been
extensively tested for safety and
efficacy in both laboratory and field

24 | July 2021 - International Aquafeed

trials and will be piloted with the
first customers in China, the largest
shrimp farming market, starting this
summer.
"Our new additive is suitable for
improving the animals' living conditions
by breaking down toxic compounds,
for keeping animals healthy, and for
reducing environmental impact caused
by too frequent water exchanges," says
Dr Christoph Kobler, head of RD&I for
the Animal Nutrition business line at
Evonik.
Vland is a technology company
based in Qingdao, China, specialising
in enzymes, probiotics and animal
health. Probiotics are already a
central component of Evonik's Gut
Health Solutions program.
Both companies have their own
bacterial strain libraries, which
served as a starting point for
joint work on a probiotic
solution for improving water
quality in shrimp farming.
Aquavi Met-Met is a
methionine product specially
developed for shrimp, which
makes it possible to feed
these animals almost without
fish meal. Veramaris algae
oil provides the omega-3
fatty acids DHA and EPA
necessary for healthy shrimp
development, replacing fish oil
in the feed.
Both products thus help to
protect marine fish stocks and
preserve marine biodiversity.
The AMINOShrimp® software
helps to adjust the optimal
amino acid composition of
the feed to the respective
developmental stage of the
animals.
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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

increase your energy efficiency and
have above standard pellet hardness
With the MonoRoll HE

Scan de QR-Code for
more information

info@ptn.nl - www.ptn.nl

Please contact us for the possibilities within your company
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Safeguarding aquaculture’s greatest ally
by Jonas Keitel, Skretting Aquaculture Research Centre, Norway.

Jonas Keitel, Skretting
Aquaculture Research Centre,
Norway

quaculture’s primary purpose is to
supply markets everywhere with
high-in-demand seafood products
that can be bought and consumed,
thereby contributing to food and
nutritional security on a global
scale. Today, this is being achieved
in multiple ways, in multiple
places, and with multiple species.

There is, however, one fundamental constant throughout –
water. To maximise productivity and meet market needs and
expectations, fish and shrimp farming systems must prioritise
stable water quality.
Quite simply, water is aquaculture’s most essential resource.
As such, it should be every fish or shrimp farmer’s number
one priority. Indeed, because these animals require large
quantities of water to grow rapidly and maintain their wellbeing, no producer can hope to sustain a viable production
system for any extended period of time without access to safe,
clean water.
At Skretting, they maintain that as the name “aqua-culture”
suggests, the industry isn’t solely about farmers feeding,
growing and harvesting fish and shrimp, but is in fact about
culturing and managing entire aquatic ecosystems.
This needs to be well managed and correlated with other
aspects of farming practices in order to achieve a healthy
and sustainable system, leading to the best possible fish and
shrimp production though all life cycles. This applies to all
forms of aquaculture production – from sea cages and ponds to
land-based systems, and from hatchery to harvest.
Although water use varies greatly from production system to
production system and from species to species, the common
principle is that the better the water health and safety controls,
the less water is needed.
At the same time, water quality can quickly decline with fish
and shrimp using the water to live, feed, reproduce, grow and
excrete waste into, so it’s essential that farmers pay very close
attention to the physical and chemical properties of the water
that they are using, including its temperature and the presence
of any potential biological/chemical contaminants.
They must also have strategies in place to mitigate the
impacts of fish waste, uneaten feeds and any other particles
suspended in the water that could cause problems in their
production systems.
As well as requiring great care and attention, it also needs
to be highlighted that water is a finite resource and facing
increasing demand-based burdens, with the United Nations
charting that there has been a six-fold increase in the
worldwide demand for water over the last 100 years.
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Right feed at the right time

It’s clear that aquaculture feeds have a big role to play in
establishing safe and healthy fish and shrimp production systems
and for ensuring responsible water stewardship. Water aside, fish
and shrimp feeds are also one of the most important components
of the industry.
Feeds are precisely formulated to support the species being
cultured, the specific life stage they have reached, and the
farming system that they are being reared in. Significant
technological advancements have been, and are still, at the
forefront of ensuring that aquaculture feeds deliver all of the
essential nutrients for animal growth and health, whilst enabling
optimal conversion rates and cost-efficiencies for the farmers.

The more efficient that a diet is in terms of its feed conversion
and digestibility, the lower the impact on water quality. Quite
simply, if the fish and shrimp are able to consume most of the
feed that’s going into the water, then the less contaminated the
water becomes. Plus, the waste that does go into the system is
much easier to remove.
Skretting has long advocated that aligning the appropriate
high-specification nutrition with precise and automated feed
management procedures is the best approach for producers
to optimise fish and shrimp growth while safeguarding water
quality.
To provide the platform for increased, sustainable farm
production, the Skretting Aquaculture Research Centre (ARC)
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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.
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has been conducting research within the aquaculture industry for
almost 30 years. This unique, global unit continues to analyse
countless aspects of fish and shrimp feed management, with a
strong emphasis on aquatic animal nutrition, health and feed
technology.
Within Skretting ARC, a large team of researchers are dedicated
to continuously evaluating new functional ingredients that
provide in-feed health benefits to aquaculture species. In addition
to optimising functional feeds, diets are formulated for specific
situations, such as diseases challenges or extreme environmental
conditions.
All Skretting diets are designed to support the health of specific
aquatic species and associated farming systems, while minimising
the environmental impacts of these operations. The Skretting
team listen to their customers so that they fully understand the
challenges at a local level, and through world-class R&D, we
are helping farmers overcome those obstacles with practical
solutions.

RAS solutions

The same mantra applies to the recirculating aquaculture
systems (RAS) that are increasingly being introduced all over
the world for the production of a variety of species in more
controlled settings. Most RAS operations are land-based
aquaculture facilities that re-use water by cycling it through a
filtration system.
Developments from Skretting have been pivotal in the
development and supply of feeds designed specifically for RAS,
with it being the first company to launch a RAS-specific diet in
2009. It has also developed new RAS technologies and services
that complement this expanding feed portfolio.
Furthermore, to ensure that all diets continue to advance RAS
farm productivity and cost-efficiency, powerful model-based
testing has been integrated into the Skretting offering. These
provide valuable parameters and predictive tools for comparing
diets and production practices.
Through management tools, RAS producers can also receive
recommendations on the most cost-effective stocking patterns,
feed selection and feeding strategy to help them to realise their
production targets.
Dedicated RAS diets are developed to ensure a perfect balance
between fish and system. In RAS we feed the fish as much as we
feed the system. Having said that, it is crucial to have specific
diets designed to provide all the nutritional requirements for the
fast-growing fish while minimising the impact in the system
and effluent. This balance will allow the farmers to have more
fish in less time in a healthy system with a reduced discharge of
nutrients to the effluent.
With water quality and biosecurity in mind, Skretting recently
launched RCX, the latest feed concept for the RAS production of
Atlantic salmon. This solution provides precise nutrition, leading
to high digestibility and a low feed conversion ratio, while its
physical qualities and patented faecal binders result in easy-toremove faeces and consistent nutrient loading, which in turn lead
to minimal waste.
Skretting also continues to expand AquaSim, a unique suite
of management tools that provides qualified references through
which fish and shrimp producers can calculate their expected
farm performance, whilst also taking proactive measures to
improve their output.
Utilising the comprehensive portfolio of aquaculture species’
growth and feeding models built up over the past three decades,
twinned with the use of appraisals of the farming environment
and each farm’s production targets, AquaSim provides a number

of tailored recommendations. These include the most costeffective stocking patterns, feed selection and feeding strategy to
enable each to achieve their desired results.
Combining biology, quality and economics alongside sensors,
feeders, internet of things (IOT) and other connected technologies
into a sophisticated toolkit, AquaSim uses rich data to calculate
expected performance and to provide real-time production
upgrades on an individual farm-by-farm basis.
Embedding these smart control mechanisms into a farming
system offers the scope to optimise the value of the biomass and a
means to uphold water stability.

Aqua kindness

Identifying the growing challenge that aquaculture faces in
terms of access to safe, clean water, and as key part of its ongoing
commitment to improve the sustainability of the industry,
Skretting extended its commercial scope beyond the supply of
sophisticated feeds by developing its AquaCare global product
portfolio in 2020.
This range is specifically focused on providing practical
solutions for improving water quality for fish and shrimp farming
systems.
AquaCare recognises that before a fish or shrimp needs feed,
it needs water. It’s aquaculture’s greatest ally and deserves just
as much care and respect as the animals that are raised in it.
If treated properly and not taken for granted, water will give
producers fantastic results.
Therefore, following on from AquaCare Probiotic, a sustainable
solution that tackles water quality issues, and provides the
platform for significant efficiency and productivity gains,
AquaCare recently launched Mineral Balance. This practical,
cost-effective solution offers the ideal mix of essential macro and
trace minerals for the optimal survival and growth of shrimp in
pond systems.
Skretting’s AquaCare team is also focused on developing
long-term partnerships with companies and institutes engaged
in the fight for water quality improvement. The aim of these
collaborations is to consolidate the knowledge on water and to
use it to accelerate progress within the fish and shrimp farming
sectors.
As aquaculture continues its phenomenal growth trajectory, its
contribution to feeding the world’s rapidly expanding population
also increases. It’s essential that this industry does everything it
can to optimise and protect the water resource.
This will be essential to improving and maintaining the
sustainability and long-term viability of the value chain.

About the author:

Bio: Jonas Keitel is a researcher with over 9 years of
experience in water and aquaculture research. He has
previously worked on water quality monitoring in the Mekong
Delta in Vietnam and on tropical reservoir ecology in Brazil.
Jonas worked within biogeochemistry and nutrient cycling in
aquatic environments before he joined Skretting ARC more
than five years ago.
At Skretting ARC he is responsible for the research
dedicated to water quality and for developing solutions
linking nutrition, aqua specialties and aquaculture ecosystem
management.
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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

KRILL
I

Can krill help lead fish farmers to cost savings?
by Dr Tibiabin Benitez-Santana, Research & Development Director, Fish Nutrition & Technical
Aquaculture division, Aker BioMarine AS, Norway.

AS.

n order to establish how krill meal supplementation
has proven to be an effective growth enhancer in
fish meal-challenged diets whilst also reducing
feed cost, Aker Biomarine sat down to discuss the
subject with Tibiabin Benitez-Santana.
Dr Benitez-Santana has a PhD in Aquaculture
Nutrition, and is the current research and
development director for the Fish Nutrition and
Technical Aquaculture division of Aker BioMarine

A major part of the aquaculture industry

For decades, the fish and shrimp aquaculture sector has relied
on fish meal and fish oil to nutritionally upgrade feed formulas
as to maximise growth and efficiency. The use of fish-derived
products is becoming scrutinised due to sustainability concerns,
leading to the development of low- to no-fish meal aquafeeds.
This paradigm shift left the industry asking three important
questions: how do we ensure higher sustainability measures at
equal nutritional quality and feed cost, what does the feed of the
future look like, and lastly, is this feed option affordable?
The simple answer to these three questions is that we can ensure
sustainability factors and provide quality feed at a reasonable cost
with krill. In fact, krill is a ‘small’ solution to a big challenge.

Figure 1: Comparative plot for essential amino acids
profile (as g 100g-1 diet) of krill meal (inclusion at 11%)
and three percent fish meal diets.

The key benefits of krill

Produced from raw Antarctic krill (Euphausia superba),
krill meal has a rich protein and amino acid nutritional profile,
on par with that of fish. It includes high levels of long-chain
polyunsaturated fatty acids, such as EPA and DHA, feed
attractants, and astaxanthin, which stimulates fish feeding
behaviour (Tharaka et al, 2020).
Krill meal is, therefore, a powerful supplement to low fish meal
diets. In addition, krill meal supplementation stabilises feed costs.
This has been validated in recent studies addressing zootechnical
performance and cost-benefit of krill meal supplementation in
diets provided to the carnivore fish species European seabass
(Dicentrarchus labrax) and olive flounder (Paralichthys olivaceu)
(Khosravi et al, 2018)innate immunity, and disease resistance
against bacterial infection. A basal fishmeal (FM.
Aside from enhancing fish growth and performance, krill meal
supplementation has several proven benefits for aquaculture as it
also promotes hepatic health (Torrecillas et al, 2021). The amino
acid composition of krill protein is very similar to that of fish
meal (Figure 1; Moreno-Arias et al, 2018; Nunes et al, 2011).
This generally results in increased feed intake, as reported in
different studies documenting a stimulatory effect of different
krill products on the appetite of several fish species (Choi et al,
2020)feed utilization, body proximate composition, and plasma

Figure 2: Final body weight for European seabass and olive
flounder with different feed formulations. (Inclusion levels of
fish meal - Olive flounder: 56% control group, 28% KM groups;
Seabass: 15% control group; 10%, 7.5%, and 5% in KM5, KM7.5,
and KM10 groups, respectively).
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Figure 3: FCR levels for both European seabass and olive flounder
with different feed formulations. (Inclusion levels of fish meal Olive flounder: 56% control group, 28% KM groups; Seabass: 15%
control group; 10%, 7.5%, and 5% in KM5, KM7.5, and KM10 groups,
respectively).

chemistry in grower walleye pollock (Gadus chalcogrammus,
Pallas 1811.
Qrill™ Aqua, made from Antarctic krill, is known as a feeding
stimulant potentiating feed uptake and growth. It also improves
fish health and stress tolerance. This product was recently tested
in both European seabass and olive flounder, with remarkable
results towards improving biological performance, while also
enhancing the feed’s cost-benefit ratios.
Specifically, fish meal-based diets were compared with low fish
meal diets supplemented with different amounts of krill meal
(5%, 7.5%, and 10% for European seabass; 3%, 6%, 9%, and
12% for olive flounder).
After 12 weeks, growth performance results reveal that a krillsupplemented (low fish meal) feed outcompeted high fish meal
feeds, as seen in Figure 2. For European seabass, fish growth was
improved by 22 percent, with the final body weight increasing

from 54 to 65.6g. Olive flounders’ average final body weight was
also higher in fish fed krill meal supplemented diets.
The trials also illustrated the benefits of using krill meal
supplemented diets in optimising feed conversion ratio (FCR)
regardless of the supplementation level, for both olive flounder
and European seabass. Optimised, that means lower, FCR levels
were recorded for both fish species in the krill meal supplemented
dietary treatments (Figure 3).
Feed intake of olive flounder also increased with the
introduction of QRILL Aqua feed supplementation in a low fish
meal diet: with a significant increase from 284 to 294 g in feed
intake per fish between a high fish meal diet and a low fish meal
diet supplemented with three percent of krill meal.
When comparing the different krill meal supplementation
rates, results showed that the optimal supplementation level
was 6.6 percent. For olive flounder in particular, this level
of supplementation also showed positive impacts in feed
digestibility, intestinal development and function, and innate
immunity.
Results further suggest an important role of krill meal in
improving disease resistance after challenged with the pathogen
Edwardsiella tarda – a deadly bacterial pathogen prevalent in
flounder farms in South Korea.
The cumulative mortality after a 25 day-challenge was lower in
fish fed krill meal supplemented diets (50 percent survival rate in
the nine percent krill meal dietary treatment) than in the low fish
meal diet control group (10 percent survival rate).

Krill meal from an economic perspective

The benefits of aquafeeds’ supplementation with krill meal go
beyond improving biological performance. From an economic
perspective, the potential financial burden of krill meal

International Aquafeed - July 2021 | 31

supplements is equally, if not more, relevant to farmers.
However, krill meal supplementation in low fish meal
diets improves the ratio between feed cost and amount of
fish produced, for both olive flounder and European seabass
species. This is supported by the previously highlighted
results: fish feed krill meal supplemented diets improved
growth and FCR, thus leading to a reduction in the feed cost
per fish.
For European seabass, feed costs savings were up to
14% or 18% on a 5% or 7.5% krill meal diet, respectively,
compared to a control diet (zero percent krill meal and
fishmeal LT70, Norvik 70). Such savings are driven by a
faster growth and a reduced number of days to produce
similar-sized fish.
Whereas for olive flounder juveniles the krill meal
supplementation resulted in feed cost savings by US$2.5
per kg of fish produced. Fillet yield of olive flounder also
increased from 47.2 to 49.2g when comparing a high fish
meal diet with a krill meal supplemented low fish meal diet.
Other indirect cost-benefits associated with krill meal
supplementation are higher disease resistance and,
consequently, higher survival (Tharaka et al, 2020). To sum
up, krill meal benefits health and biological performance
parameters, which initiates a positive feedback loop also
improving product quality and quantity at reduced costs
(Figure 4).
The bottom line is that krill meal equals better performance

Figure 4: Impact of krill meal vs. high fish meal feed on zootechnical
performance and cost-benefit ratio on olive flounder and European
seabass populations.

with lower feed formulation cost. The advantages of utilising
Qrill Aqua on low fish meal aquafeeds are clearly manifold.
Krill meal stimulates biological performance, particularly
growth, feed intake, FCR, digestibility and immunity.
Enhanced fish growth also improves the cost-benefit ratio.
Krill meal embodies an ideal solution for the sustainability
problem that high fish meal and fish oil diets represent.
Supplementation with krill meal is skyrocketing to become
the top choice for the production of nutritionally balanced
feeds.
Krill meal heavy feed formulations is thinking forward
to deliver upon those promises of improved performance,
sustainability, and cost-efficiency of a futuristic
aquaculture sector.

CLEAN FEED.
CLEAN WATER.
Wenger Extrusion Solutions for RAS Feed Production
Wenger innovative extrusion solutions deliver clean, durable, nutritional
feeds specifically designed for the most efficient RAS operations. Feeds
produced on Wenger systems maintain their integrity better and longer,
for clean and clear water. So you feed the fish, not the filter.
Learn more about the Wenger RAS advantage.
Email us at aquafeed@wenger.com today.
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THE FUTURE OF AQUA FE E D
STARTS HE RE
HOW CAN WE HELP FEED YOUR BUSINESS?

At ANDRITZ, we go to extreme lengths –
and depths – to give you total control
over your aqua feed production. What

designing, commissioning, and servicing
the right combination of technologies
to build and sustain a healthy, growing

ever fish or crustacean species you aim
to feed, no one has more expertise in

aqua feed business. Find out how our
vast expertise and patented aqua feed

ANDRITZ FEED & BIOFUEL A/S ⁄ Europe, Asia, and South America: andritzfb@andritz.com
USA and Canada: andritzfb.us@andritz.com ⁄ andritz.com/ft
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processing technologies can feed the
future of your business at andritz.com/
ft.

TURNING THE SCREW ON
AQUAFEED PRODUCTION

W

by Dr Mian N Riaz, Texas A&M University, USA.

ith so many conferences
continuing to be postponed
due to the ongoing global
pandemic, International
Aquafeed magazine, VIV
worldwide and Dr Mian
N Riaz from Texas A&M
University collaborated to
host their annual 5th Aqua
feed conference, which was broadcast live online.
Running from March 10-11, 2021, the online conference was
attended by more than 100 participants from all over the world.
The aim of this article is to bring some of the highlights of both
days to those of you who could not make it, and to refresh the
memories of those of you who could.
The conference was divided over two days, with the first day
focusing on how to select an extruder appropriate for aqua feed
production, modern aquatic plant design, preparation of raw
material for aqua feed using pulveriser, making floating and sinking
feed using twin screw extrusion technology and optimisation
of aqua feed quality. The following text includes some of the
highlights of these presentations.

Selection of an extruder

In today’s market, several companies offer all kinds of
extruders for making aqua feed, which can make the process
of selecting an appropriate extruder very confusing for the
consumer.
Currently, there are too many choices in the market for buying
an extruder, with the vast array of options available including
the single screw extruder, twin screw extruder, wet extruder, dry
extruder, interrupted flight extruders, segmented types extruder and
non-segmented extrude.
A much shortened list that offers just a glimpse at the extensive
plethora of options currently available on the extruder market.
Additionally, there are even several options available for
preconditioner, including the single shaft preconditioner, double
shaft preconditioner, differential diameter preconditioner (DDC),
two stage preconditioner, high intensity preconditioner (HIP) and
the high shear conditioner (HSC).
Deciding on an appropriate selection depends on what kind of
aqua feed that needs to be made. Questions such as is it floating,
sinking, slow sinking, high fat or low fat, semi moist or dry, the
size of the pellet need to be considered first. An extruder can make
feed from 0.6 to 60mm, thus selection of an extruder will depend
upon the size of the pellet.
All of these factors will dictate what type of extruder you should
select for making aqua feed.

Modern aquatic plant design

Extrusion projects are not an easy task to undertake. Whether
you are building a new factory or expanding your operation,
proper planning is key to the success of a completed project.
CPS presented a guide on important steps to consider during the
conceptual stages of your project that can guide you to the overall
success of your next project.
Examples of the topics covered in this presentation were financial
feasibility of project, layout influences, process flow, equipment
selection, food safety and sanitation considerations, designing for
prevention of contamination and sustainability.

Preparation of the raw material

First step in making aqua feed is to prepare your raw material
using proper grinder and pulveriser for extrusion and that can
be very costly; if not careful, you can spend lot of energy and
efforts and then still ended up with poor quality pellets. Size
reduction requirements for most feed and food industries vary
upon application, which in aqua feed is between macro and micro
particles.
The size of particles bound together in a pellet, whether pelleted
or extruded, influence feed production in the plant and performance
in an aqua enclosure.
This talk was focused on size reduction equipment currently used
in agriculture and aquaculture applications and physical properties
of particles, focusing on current and upcoming issues associated
with size reduction in aquaculture.

Making floating and sinking feed with a twin screw
extruder

Currently we have choices to use single or twin-screw extruder to
make aquafeed, and twin-screw extrusion provides more flexibility
and choice to make different sizes of pellet and it allows to make
floating or sinking feed as well.
Twin-screw extrusion has been extensively used to manufacture
quality aqua pellets for the last 40 years. While recipes are getting
increasingly more complex and diversified, fish meal and fish oil are
being replaced by cheaper alternative raw materials, which sources
may vary according to international prices fluctuation.
Furthermore, in order to produce both optimal floating and
sinking feed, a precise control of the pellet expansion and density is
necessary.
Aquafeed production lines are today expected to offer ever more
process flexibility, reliability and durability that can be preferably
achieved through twin-screw extrusion technology.

Optimisation of aquafeed quality

With feed quality we identify quite a significant number of factors
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that impact mainly the physical properties of feed, their safety and
nutritional properties. At the same time, feed quality is also linked
with several external factors such as the availability and quality
of certain raw materials, implementation of good manufacturing
procedures at production facility.
Between this wide territory, this talk was focused specifically on
how we can improve aqua feed quality via the inclusion of specific
feed additives, fat matrix and moisture level. The first one directly
linked with the risk of oxidation, and the second one linked with
optimisation of feed process and mould risk and microbial challenges.
Final aqua feed and majority of raw materials used for their
production, due to their substantial level of total fat and high ration of
polyunsaturated fatty acids are very sensitive to oxidation process.
Oxidation of feeds can negatively impact economy of feed
producers, since primarily it will impact feed quality with
consequent possible increase of customers complaints or even feed
re-call.
Moreover, oxidation can have a direct effect on fish performances
and state of health. Thus, a good knowledge of oxidation process and
way to prevent/control via the application of a specific antioxidant
program, remain a must for producing high feed quality.
Moisture and related water activity control was also presented,
to define how this can be enhanced to optimise feed quality and
production process, without compromising the biological challenges.

DAY TWO
5th Annual Aquafeed Extrusion conference

The second day of the 5th Annual Aquafeed Extrusion conference
was focused on twin screw extrusion of aqua feed, the evolution
of extrusion technology, common aquafeed drying challenges,
sustainable and nutritious fish feed pellets with twin screw and
proposition for enzymes in extruded feed.
As the recent changes in raw material demand and availability,
the extrusion of “new” raw materials for dry fish feed and pet food
products has challenged the traditional way of producing quality
products from premium raw materials.
To accommodate this challenge the development and use of twinscrew technology has become more intense and, in some regions,
markets like in Asia, is starting to become the most preferred
technology in especially fish feed extrusion.

Evolution of extrusion technology

Extrusion processing has been used for many years for products
that countless people use daily. Family pets, livestock, and
aquaculture are all examples of who/what extrusion proves to be a
valuable and flexible processing aid.
From producing the most basic of feeds to complex, high quality
formulations, aquatic feeds have evolved through the years,
therefore it is necessary to expect the same for extrusion technology.
Focusing on aquaculture, this presentation discussed the
advancements extrusion has made since its beginning over a half
century ago.

Common aquafeed drying challenge

Every Aquafeed manufacturer faces operational challenges
from time to time when producing high quality feed at maximum
throughput and energy efficiency.
Understanding the underlying cause of the problems faced during
operation is a critical step in defining practical solutions to ensure
reliable, high quality, efficient aquafeed production.

Sustainable and nutritious fish feed pellets with twin screw

Over the last decade, farmed fish have gained importance since
conventional fishing can no longer meet the global demand for
fish. Therefore, this market has grown exponentially, and with it,
the demand of fish feed. Extrusion processing is often used for the
production of fish feed pellets.
The material mixture is mixed, heated, and sheared along the
extruder due to the heated barrel and rotating screws. The combined
thermal and mechanical stresses applied to the material, lead to its
plasticisation and cooking.
Due to the temperature and pressure gradients between the melt
and room conditions, the material can expand after it leaves the die
and be pelletized with a rotating knife.
Since protein-containing raw materials play an important role in
achieving the most efficient growth possible, fish meal as a source
of protein is a frequently used in the formulation for the production
of fish feed. However, this has led to an additional demand for fish
resulting in a significant increase on the price of fishmeal.
Therefore, the usage of fishmeal in fish feed formulations is costly
and not sustainable. Consequently, efforts are being made to find
alternative sources of protein to replace fishmeal, at least partially. A
promising and more sustainable approach is the usage of insects as
an alternative to fishmeal, since they can also be rich in protein and
already serve as food for many fish in nature.
However, up to now, research on how substitution of fishmeal with
e.g., protein powder obtained from an insect source influences the
extrusion process and feed pellets properties, has been sparse. In
addition to protein-rich formulations, feed with high amounts of fat
has gained relevance, since it also allows the most efficient growing
and consequently, farming possible.
Although addition of fat is desired, it has a negative influence on
the cooking process during extrusion, since its lubricating properties
reduce the specific thermal- and mechanical energy input and
consequently, the degree of cook.
This lower degree of cook has a negative influence on the product
quality of the feed. In order to cook the material sufficiently to
achieve good product properties and to avoid adding high fat levels
in a separate coating step post extrusion, the extrusion processing
conditions can be set up to achieve high values of thermal and
mechanical energy input.
This strategy and latest findings regarding the substitution of
fishmeal with black soldier flying larvae meal was introduced and
the relationship between process conditions and resulting product
properties for trout and salmon fish feed pellets produced with a
twin-screw extruder was evaluated.

Proposition for enzymes in extruded feed

The volatility in supply, price and quality of common protein
sources used in aquafeed has prompted the use of dietary enzymes
including protease by nutritionists and formulators worldwide.
However, poor stability of any enzymes during the harsh
manufacturing process of extruded aquafeed may have hindered
their use and prompted several solutions such as coated enzymes or
liquid enzymes for post-pelleting application. The advantages and
disadvantages of the various solutions proposed for dietary protease
are available in the scientific domains.

A very successful conference

Each day participants were given a chance to ask questions and
discuss various issues with speakers. This conference was very
successful in providing the latest information related to Aqua feed
extrusion technologies.
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Twin screw
extrusion

Manufacturing more
sustainable shrimp feed

I

by Hadrien Delemazure, Process Engineer,
Clextral, France.

n the global movement towards sustainable food
sources, shrimp farming presents an important
opportunity for aquaculture producers. Although the
Covid-19 pandemic limited farming and temporarily
reduced demand, worldwide consumption of shrimp
is projected to reach US$7.65 billion by 2023
(Global Shrimp Market 2019-2023).
Consumers have come to value this small
crustacean’s high nutritional impact and health
benefits and are adding it regularly to their diet.
Shrimp is a known source of the trace element selenium
with antioxidant attributes that have been linked to increased
immunity. Yet, with this market opportunity comes challenges,
including finding ways to:
Produce high-quality feed that supports sustainable shrimp
health and growth.
• Optimise Feed Conversion Ratios (FCRs).
• Minimise waste that negatively impacts the environment.

• Incorporate alternative and plant- based ingredients.
• Manufacture sustainably, reducing use of natural resources
(such as energy and water).
In this article, we will discuss these challenges and how shrimp
feed processing with twin screw extrusion offers benefits both
as a sustainable manufacturing method, whilst also producing
shrimp feed that contributes to sustainable growth and
environment conservation.

Processing for maximum nutrition and growth

Feed quality directly impacts the size and quality of harvested
shrimp, however, shrimp feeding practices vary widely depending
on the species and resources of the grower. For healthy growth to
optimal size, shrimp require a nutritionally balanced diet, rich in
protein and fats.
For best absorption, feed ingredients must be properly managed,
mixed and processed to fully combine the proteins and fats
and integrate the carbohydrate components (starches) whilst
protecting delicate enzymes and nutrients
(vitamins and minerals). This is where the
twin screw extruder excels.
As ingredients are transported by the
continuous, co-rotating screw action
through the extruder barrel, the pressure,
temperature and moisture can be precisely
and independently controlled in every
section.
This complete control of production
parameters ensures optimised starch
gelatinisation and complete protein cooking
for best absorption. The intermeshing screw
configuration of the extruder is key to
positive transfer and uniform mixing when
processing feeds with high-fat content.
Typically, ingredients are processed in
a preconditioner before extrusion, as this
pre-processing step ensures homogenous
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distribution of the ingredients and initial starch gelatinisation
and denaturing of the proteins. The result of these combined
processes, preconditioning and extrusion, is high-quality feed
with excellent digestibility and textural qualities.
Multiple studies by industry experts have shown that feeding
high-quality feed to young shrimp significantly benefits their
health and growth.

Processing for optimised Feed Conversion Ratio (FCR)

Whether shrimp are farmed in ponds or open nets, virtually all
are fed with commercial feed. Research has shown that feeds
designed for the specific nutritional requirements for the species
ensure optimal FCR, reduce waste and minimise farmers’ costs.
The twin screw extruder has the flexibility to process a variety
of feed types on the same machine by simply modifying the
ingredients, production parameters and die configuration. Recipes
and profiles are typically preset for access at the operator control
station for the quick changeover on the production line.
Clextral extruders offer a density control system (DCS) that
controls the thermal energy to be added or removed to adjust the
feed pellet density, a benefit for shrimp feed production. This
fully automatic tool increases the melt densities up to 750 g/L to
achieve feed with high water stability and fast sinking ingredients
to obtain optimal nutrition.
A recent study at Georgia State University demonstrated that
shrimp feed based on soybean meal with added artificial chemostimulants was consumed as well as formulas that included krill,
a known attractor. Digestibility and palatability are top concerns
when developing new shrimp feed formulations.
Clextral has developed innovative techniques and technology
for processing original recipes with raw materials that include

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
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Applied feed technology
pulses, proteins, insects, as well as processed animal proteins and
seaweeds.

Sustainable manufacturing

Much has been discussed about sustainable manufacturing, in
fact, the US Environmental Protection Agency (EPA) defined it
as “the creation of manufactured products through economicallysound processes that minimise negative environmental impacts
while conserving energy and natural resources.”
If we look at twin screw extrusion processing, it is evident
that this technology is well-aligned with this definition of a
sustainable manufacturing operation. Let’s take a closer look.
The twin screw extruder enables optimised processing with less
waste.
As a closed and continuous reactor, the extruder enables
precise control and regulation of all parameters. The Clextral
preconditioner’s patented Advanced Filling Control (AFC)
system is designed to control the filling ratio and residence time
inside the preconditioner unit.
The high output design of the Evolum+ extruder produces up
to 40 percent greater volume than other systems, to generate
more product at a reduced capital expenditure. The DCS system
recycles fines and condensates from the extruder back into the
preconditioner, forming a perfect closed loop system with no
waste.
Efficient use of water in extrusion results in lower requirements
and less effluent produced. In both the preconditioner and
extruder, adjustable steam injection points are located for
maximised absorption during processing.
Energy requirements are also lower due to several key features.
In the preconditioner, steam injection can efficiently generate
product temperatures of over 96̊C while limiting energy loss. At
the extruder, a high torque gearbox generates maximum screw
speed and properties. Water stability of more than 24 hours is
for optimising feed consumption, as shrimp feeding activity is
highest at night, while feed distribution is normally done during
daylight hours.
The ability to match feed characteristics with the shrimp’s
habits is key to eliminating food waste and maintaining a healthy
aquatic environment.
The feed size must also match the species’ mouth capacity.
Clextral’s production dies for shrimp feed start at 0.5mm. In order
to form this small feed size, 100 percent
of the mix granulometry must be less than one-third of the die
holes, so in this case, 165μm.

This is achieved with a specialised grinding and pulverising
process. With die changes, the same extruder can process feed
with perfectly calibrated dimensions from 0.5 to 3.0 mm and
Clextral offers a range of die designs and cutters for this purpose.
This flexibility enables specific matching for shrimp feeding
patterns to ensure optimal feed consumption at every stage of
growth.
Feed storage can also be a factor, especially for smaller farmers.
Shrimp feed pellets produced by twin screw extrusion have
proven to offer high shelf stability with minimum degradation
due to their superior density and compact behaviour.

Processing with plant-based ingredients

It has long been believed that shrimp feed must contain both
fishmeal and fish oil for proper nutrition. However, with the
increase in world aquaculture, these ingredients are often in short
supply, resulting in higher costs.
This has led researchers to explore new mechanical energy.
Independent barrel modules are precisely heated or cooled by
Clextral’s proprietary Advanced Thermal Control (ATC) system,
a self-learning device that continuously monitors and adjusts
to change in production parameters to achieve total process
and product consistency. ATC has proven to reduce energy
consumption by up to 20 percent with a 70 percent increase in
stability.
Extruders by design are sustainable machines with continuous
processing and closely controlled parameters that enable extended
operational lifetime. Screw and barrel wear are factors in feed
production and most manufacturers offer premium metallurgy
to extend time between replacements.
Pretreating the ingredients in a preconditioner also greatly
reduces screw and barrel wear. In addition, extruders allow
complete production versatility. One system can easily make
multiple products interchangeably and can be repurposed for
different production lines when required.

Helping shrimp feed manufacturers to reach
sustainability goals

As consumers search for sustainable food sources and nations
seek to feed growing populations, farmed shrimp will likely
face the same scrutiny as other farmed fish. By implementing
sustainable practices, feed manufacturers can help shrimp farmers
around the world to meet sustainability goals and produce highquality shrimp thus enabling all players to prosper from this
growing market.
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Aquaculture Business

PAQ-Protex

improves diseases
resistance, reduces internal
parasites and enhances
nutrient absorption.

PAQ-Tivate

improves protein digestibility,
provides bacterial control
and acts as feed preservative.

PAQ-Gro

prepares the immune system to
be more responsive to health
management and disease
stressors.
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Tech update
Automated turtle shows great fish farm potential

Marine aquaculture pens have to be regularly checked for holes, plus the fish need to be inspected for diseases
or parasites.
This job is typically performed by human divers or relatively fast-moving ROVs, which can lead to the
animals getting stressed.
Looking for a more fish-friendly alternative, Professor Maarja Kruusmaa and colleagues tried out a robotic
sea turtle known as U-CAT, which was previously developed at Estonia's Tallinn University of Technology to
inspect shipwrecks.
The U-Cat is autonomous – so it's untethered – and can quietly move up and down or forward and backwards
by selectively moving its four independently-driven flippers.
It also has a camera onboard and can record what it sees so video footage can later be used to reconstruct a site
underwater.
Initial trials at a Norwegian fish farm saw the fish remain calm, even swimming quite close to the robot.
https://royalsocietypublishing.org/doi/10.1098/rsos.191220
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Synthetic
Antibodies

Role of Synthetic Antibodies in Aquatic Animal Health

by Abisha
Juliet Mary S J,
Assistant Professor,
Department of
Fish Pathology
and Health
Management, TNJFU,
Thalainayeru.
& M Dhayanath PhD
Scholar, Department
of Aquatic Animal
Health, ICAR- CIFE,
Mumbai, India.

In order to
empower the
sustainability
of aquaculture,
many outstanding
needs still remain
to be fulfilled.
Among the
challenges that
threaten the
sustainability
of aquaculture,
combating
diseases and
epizootics has
won the foremost
concern as they
result in massive
economic losses
among the fish
farmers.

The priority for the aquaculture industry should be the development of on-farm diagnostics kits which
are currently under developing stages in the animal health management regimes. The use of synthetic
antibodies is an innovative approach that has various applications in detecting toxic microalgae, viruses
& bacteria, biotoxins & polychlorinated biphenyls (PCBs).
These are short oligonucleotide strands programmed to bind protein molecules with high affinity to specific
molecular targets in the equilibrium constant in the range of one picomolar to one nanomolar similar to
monoclonal antibodies.
This article illustrates the importance and the potential scope for the use of aptamers, which are known as
synthetic antibody in fish health.

A new class of oligonucleotides

Aptamers, which as previously stated are also known as synthetic antibodies, are a new class of
oligonucleotides currently used for therapeutic and diagnostic purposes. They are stable single stranded
ribonucleic acid (RNA) or deoxyribonucleic acid (DNA) molecules of 15- 60 bases in length with high
affinity and, specificity in identifying the target molecules.
These nucleic acid ligands bind to nucleic acid, proteins, small organic compounds and even entire
organisms. The current mantra which is revolving around diagnostics is “Forget Antibodies Use Aptamers”.
However, unlike the traditional antibody, aptamers have impressive specificities against target antigens,
thereby eliminating cross-reactivity with closely related targets and avoiding false positive results.
Once the aptamer (nucleic acid) sequence is known, the aptamer can be easily synthesised using a DNA
synthesiser. These aptamer oligos are easy to label with reporters, enzymes, or fluorescent tags.
In addition, aptamers can be engineered into molecular switches or apta- switches for signal generation in
a drug discovery-based assay or to produce an output in a diagnostic test. They have many potential uses in
intracellular processes studies such as medicine and technology and often identified using a technique called
SELEX (Systematic Evolution Ligands by Exponential enrichment).
By this technique, aptamers having high affinity and specificity to the targets can be isolated from the
sequence pool after several rounds of selection. They have similar affinities as antibodies to the target
molecules and provide various advantages, which includes greater stability, large-scale production and low
immunogenecity.

Structure & selection of aptamers

DNA aptamers are 15 to 60 oligonucleotide bases long. The interaction of the aptamer is based on the threedimensional folding patterns. The complex three-dimensional structure of the single stranded oligonucleotide
is due to the intramolecular hybridisation, which causes the folding into a particular shape due to this complex
three-dimensional shape.
Aptamers have high affinity and specificity towards the target molecules. The aptamers selection process is
in-vitro selection. Theoretically, it is possible to select aptamers against any molecular target. They have been
selected for small molecules, peptides, proteins, as well as viruses and bacteria. The aptamers are selected by
incubating the target molecule in a large pool of oligonucleotides. The pool size of the oligonucleotide is from
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1010 to 1020. The large pool size of the oligonucleotide
ensures the selection and isolation of the specific aptamer.
The structural and informational complexity of the
oligonucleotide pool and its functional activity is an
exciting and active area to develop an algorithm-based
development of nucleic acid ligands.
They can be distinguished between closely related but
non-identical members of a protein family or between
different functional or conformational states of the same
protein. Using this process, it is possible to develop new
aptamers in as little as two weeks. Different aptamers
selection methods have been proposed which are as
follows.
• Nitrocellulose Membrane Filteration – Based SELEX
• Affinity Chromatography and Magnetic Bead Based
SELEX
• Capillary Electrophoresis- Based SELEX
• Microfluidic based SELEX
• Cell- SELEX

Advantages & disadvantages of aptamers

They possess several key advantages over their protein
counterparts. Aptamer production is more comfortable and
more economical. They are made through chemical synthesis, a
process that is highly reproducible and can be readily scaled up
their production and does not depend on bacterial cell cultures or
animals.
Compared to antibodies, toxicity and low immunogenicity of
particular antigens do not interfere with aptamer selection. They
are capable of greater specificity and affinity than antibodies and
can be easily modified chemically to yield improved, custom-

tailored properties. They can specifically bind to either small
molecules or complex multimeric structures.
The size of aptamers is typically one-fifth the size of the IgG
antibody. The small size of aptamers leads to a high number of
moles of the target bound per gram, and they may have improved
transport properties allowing cell specific targeting and improved
tissue penetration.
They are much more stable at ambient temperature than
antibodies yielding a much higher shelf life, and they can
tolerate transportation without any special requirements
for cooling, eliminating the need for a continuous cold
chain ability to inactivate proteins without altering genetic
material.
Additional benefits of aptamers include: manufacturing cost
and time are lower compared to that of monoclonal antibody
production. The main disadvantage is that they have lower levels

Compressors
and blowers
made for aquaculture

www.kaeser.com/aquaculture
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of affinities than antibodies, and their identification is expensive
and labour intensive. Aptamers got various applications in the
following fields:
• Hazard detection
• New drug development
• Food inspection
• Bio-Imaging
• Playing an important role in
• As a therapeutic tool
aquaculture biosecurity
• Drug discovery
• Disease diagnosis
In aquaculture, aptamers play their important role in biosecurity,
as biosensors for the detection of various metabolites, which is
further used for disease diagnosis and as well as for treatment. In
2012, RNA aptamers were found to be successfully bound to the
Viral Hemorrhagic Septicemia Virus (VHSV) target, and prevent
the infection in Japanese flounder.
Moreover, another research on screening, detection
and evaluation of foodborne pathogen Salmonella
enterica serovar typhimurium has shown promising results.
In 2017, the infection caused by Grass carp reovirus (GCRV)
had been inactivated by developing aptamers against S10
proteins, which seems to be the novel approach to developing
an anti- GCRV solution. Nowadays, this technology has reached
its leap in immunophenotyping research by the production of
anti-Columnaris disease (CD) aptamers. Various reports on
applications of aptamers in screening and evaluation of vibrios
have been recorded, which is more important in shrimp culture.
More research on aptamers needs to be done to fulfil the gaps
in fish disease surveillance. As the host will develop the immune
responses as the animals grow into adults, the focus needs to
be on concerning the protection against viral infections in the
post larvae (PL) and fingerling stage, which often results in high

mortality of about 90-100 percent.
It is more obvious that on-farm kits for diagnosis should be
done with the help of these synthetic antibodies to provide
protection against various viral diseases during the PL or
fingerling stage in case of shrimps as they contribute more to the
export of the aquatic animals.
In order to enhance immunity and resistance against pathogens, a
new concept of development of riboswitches has been introduced
in order to enhance the growth performance of the cultured aquatic
animal species through the manipulation of growth regulation.
This will further reduce the rearing and maintenance costs of
the aquaculture industry. Thus, extensive research of the synthetic
riboswitches approach in aquatic animals is recommended.

Aquaculture applications are in their infancy

Aptamers are known to have a lot of associated intellectual properties
and are found to operate in a wide variety of matrices, including
biological fluids. If we use the right selection conditions and the right
formulations for drugs to develop powerful oligonucleotide drugs, they
can be used to treat many different diseases.
Already we have one aptamer that’s approved for eye disease,
which means that we can also use them to develop drugs for
cardiovascular disease, cancer, neurological disease, antivirals
and immunotherapy.
In animal health, other than the diagnosis and screening of the
infectious particle, the potential of this novel technology as a
research tool, gene expression modulators, biosensors/biochips,
molecular mimicry and riboswitches applications in aquaculture
are mainly in their infancy.
Thus the development and application of this technology in
aquaculture for the coming years are foreseen.
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TECHNOLOGY SH
Innovations this month
July 2021
This month’s Fish Farming Technology
Showcase features products from
companies exhibiting at Aqua Nor 2021.
Taking place August 24-27, 2021 in the
Norwegian city of Trondheim, this year’s
show will also be available in an expanded
digital capacity online.
For further information, please visit:
www.aquanor.no/en/

Vita Aqua Feeds - VAF Feed Blocks
By affording complete, tailored diets for cleaner
fish, VAF Feed Blocks are designed to improve fish
health and welfare while increasing their efficacy
as sea lice control. The feed blocks - which are
suitable for both wrasse and lumpfish in mixed
pens - are designed to promote natural grazing
behavior. This allows larger fish to satiate before
the smaller fish take their turn.
Deployed using the innovative MLD feeding
system at strategic points around the pen, they
also help to distribute the cleaner fish and provide
greater exposure to the lice.
Studies have shown efficacy is further improved
by promoting stable and controlled growth rates
with considerable declines in mortality.
VAF’s soft, malleable feed blocks are highly
digestible and designed for practicality and
efficiency. Boasting a two-year shelf-life and
requiring no refrigeration or preparation, cleaner
fish managers can stock up while saving valuable
time and cold storage costs.
www.vitaaquafeeds.uk
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Deep Trekker launch PIVOT, their new Remotely Operated Vehicle
Striking the perfect balance between size and power, Deep
Trekker’s newest submersible remotely operated vehicle (ROV)
PIVOT is changing the underwater game.
With the PIVOT, portability meets unmatched power. Equipped
with 6 strong thrusters powered by lithium ion batteries, the
PIVOT provides users with stability, power, speed and control in a
portable package.
With 97 degree rotating tool positioning pilots can take
advantage of flexible imaging options and convenient tool
manipulation from a stable platform. The 220 degree range of
motion on the HD camera allows users to complete inspections in
a timely, straightforward manner.
With the support of the Deep Trekker team behind every vehicle,
users can expect exceptional customer service and reliability.
“When you buy a Deep Trekker, you also buy the support of the
Deep Trekker team behind you,” says Deep Trekker President, Sam
Macdonald
www.deeptrekker.com

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

EcoSea offshore submersible aquaculture cage system
EcoSea’s proprietary submersible technology aquaculture cage
systems are specially designed to address the global need for
increasing protein production in a practical and sustainable manner.
This submersible system is designed and engineered to be utilised in
high-energy open ocean conditions, allowing safe operation under
the most severe weather events like typhoons and large waves,
anywhere in the world.
EcoSea’s products utilise a highly durable, 100 percent recyclable,
low carbon footprint copper alloy mesh, whose antimicrobial
properties prevent fouling formation and thus facilitate water flow,
contributing to a healthier and safer growing environment for fish.
EcoSea’s submersible technology has been tested and proven
for over a decade, and thanks to our unique design and rigorous
software simulations.
The company also provides a 10 year operational guarantee to all
of their clients, regardless of the specimen, water temperature or
geographic location.
www.ecoseafarming.com

fishfarmingtechnology.net
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Live Fish Pump Pescamotion 6 Plus from Faivre
The Faivre company has developed a new model
of Pescamotion to transfer live fish up to 700g
(Salmonids).
The new six inch (150mm) fish pump that is light
weight, handy and with improved performance,
thanks to the eight months that the company spent
optimising the design of its housing and propeller.
It features a water flow rate up to 232 m3/h and its
maximum hydraulic transfer
height is 12 meters (three
metre aspiration and nine
metre discharge).
At 202 kg it is also light
and easy to handle, whilst
ease of use is assured with
a new auto stop priming
system and an optional
remote control option with
a range 200m, which affords
operators full control of the
pump.
Made from superior
materials, the Pescamotion 6
also has an aluminium frame
and stainless steel AISI 316L pump housing.
www.faivre.fr
aqfeed.info/e/1150

GaelForce SeaFeed selector
Enhanced farm operator safety and the prevention of unwanted
water ingress are both important factors in the system design of the
SeaFeed selector by GaelForce.
Designed to suit high energy sites where reliability, safety and low
maintenance are critical to site performance and the successful
growth of fish, it also features a Nord gear motor rated to IP66 on
deck, whilst its casing is also dust-tight which provides superior
protection against heavy seas.
As an extra layer of protection against water ingress to the feed barge
or feeding platform, the selectors also feature a watertight homing
position, which the seamless swan neck delivery pipe defaults to when
not feeding, or when a pipe becomes detached.
To enhance the accuracy and precision of the selected outlet from
the selector valve, HTD belt drives are used in the selector valves,
which are available in either four or eight way outlets.
www.gaelforcegroup.com
aqfeed.info/e/1150

Leiber® Beta-S –
β-glucans for:
Improvement of the cellular &
humoral defence mechanisms
Support of immunological
competence in larval &
juvenile stages
Improvement of feed conversion

leibergmbh.de
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The Aquaculture case study

Cyclopterus lumpus
North Atlantic lumpfish
in aquaculture
by Michael Jolley, Alex H L Wan, Simon J Davies
& Majbritt Bolton-Warberg, National University of
Ireland, Galway, Ireland.

Lumpfish are easily identified by their short, thick bodies and
modified ventral fins (suckers), allowing them to “anchor” or
“grip” onto a variety of surfaces.
Sexual dimorphism is apparent in the adults, especially during
the breeding season, with mature males exhibiting reddishorange colouration. Female lumpfish tend to be larger (~42cm) in
comparison to males (~30cm).
Historically, wild lumpfish were caught for their roe and sold
as an alternative to caviar predominantly in the Scandinavian
region. Globally, over the last 30 years, annual lumpfish roe
production has been around 3400 tonnes. However, recent
declines have been recorded, attributed to poor recruitment and
overexploitation.
Concerns over the size of some wild lumpfish populations were
reported in the 1990s. For example, wild Norwegian stocks were
estimated to be at a historically low level, just 40 years after
commercial fishing operations began.
Current estimations of global, wild populations are difficult to
assess, due to limited data. However, the current classification of
the species by IUCN, estimates that wild populations are at a near
threatened level.

Lumpfish in aquaculture

The use of lumpfish, as a biological control against sea lice
infestations in Atlantic salmon (Salmo salar) aquaculture
production, has significantly grown over the last two decades.
The industry’s overreliance on chemo-therapeutants has led to
chemically resistant sea-lice populations, and the requirement of
alternative methods of control.
High volume parasitic infestations cost the Atlantic salmon
industry an estimated, annual figure of US$480 million,
accounting for approximately 10 percent of total farm revenue.
This has led to the development of >50 specialised, cleaner fish
(lumpfish and wrasse) hatcheries being developed across Chile,
Faroes Islands, Iceland, Ireland, Norway and United Kingdom.
Several studies indicate the benefits of using lumpfish, compared
to other cleaner fish species such as the Ballan wrasse (Labridae).
These benefits include relative ease of production, short
growing time to deployment (~ six months) and maintained
efficacy as a biological control in colder water temperatures
(4 °C). This has contributed to the increased interest shown in
lumpfish, which is now estimated to be the most commonly
utilised cleaner fish species in salmon production (~56 percent).
Norway was estimated to utilise in excess of 50 million
cleaner fish during 2020, predominantly comprising of lumpfish
and exceeding the ~30 million, previously deployed in 2018.
Lumpfish production still relies on wild-caught, sexually mature
adults for use as broodstock.

The North Atlantic “lumpfish” or “lumpsucker”
as they are commonly known, is a semi-pelagic,
non-shoaling teleost fish species belonging to
the Cyclopteridae family, naturally occurring in
the North Atlantic and Arctic Ocean ranges.

Although several breeding programmes (including Norway,
Iceland and the UK) have been set up and efforts made to
effectively and consecutively produce farmed
generations, much remains to be
optimised.
A total of ~200
individuals and ~6.4
tonnes of wild-caught,
adult lumpfish, were
recorded during
2017 in Iceland and
Norway, respectively.
The sustainability of this
practice is debated, with
some maintaining the abundance
of wild stock is sufficient to outsupply requirement, while others
suggest the removal of mature, adult
fish has the potential to disproportionally
impact wild populations.
Seen as an environmentally friendly alternative to
chemical or mechanical treatments, the use of cleaner fish within
aquaculture has been relatively widely accepted by both industry
and consumer.
Studies have shown promising results, indicating the effective
removal of lice (Lepeophteirus salmonis and Caligus elongatus)
via the inclusion of lumpfish in Atlantic salmon aquaculture.
However, concerns relating to the welfare of lumpfish after
deployment to sea pens remain.

The natural lifecycle of the lumpfish

Predominantly inhabiting pelagic and demersal zones of
deep-water oceans, sexually mature lumpfish (between and two
and four years) migrate to shallow waters in the littoral zone, to
undergo breeding.
This migration typically occurs between March and August,
potentially influenced by nutritional status or a mixture of
environmental and genetic cues. Males appear prematurely,
establishing territories in preparation for the arrival of gravid
females.
Fish exhibit extensive displays of courtship, lasting several
hours, before fertilisation of the ovum, occurring simultaneously
with the release of eggs.
Biochemical reactions, triggered from contact with seawater,
cause the external, released ovum to become hard. Males create
nests, manipulating egg masses before the onset of hardening,
which they defend and aerate throughout incubation.
Larval hatching is dependent on ambient water temperatures,
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commonly ranging between six and eight weeks and is thought
to be a period of fasting for the males. Shortly after breeding,
females vacate the spawning grounds, potentially returning over
a period of ~14 days to reproduce with other sexual partners.
Female fecundity tends to range between 100,000-400,000 eggs
per female.
There are some uncertainties associated with the events posthatching relating to the rapid dispersal of the newly hatched
larvae (~ 6mm). The utilisation of protected rock pools, floating
seaweed beds and the varied vegetation and topography of the
benthic region, provides protection and available food sources.
Juveniles exhibit significant growth throughout the first year
(>1,250%), feeding on a variety of planktonic and benthic
organisms, before migrating into deeper waters. Crustaceans
form the largest proportion of diet (~91%), with molluscs, algae,
jellyfish and small fish species also being present.
Lumpfish exhibit a variety of feeding behaviours, including
grazing, predatory and cannibalistic.

Nutrition forms an integral part of
aquaculture

Nutrition plays an important role in the
successful cultivation of any species, ensuring
sufficient, optimal levels of ~40 different
nutrients being required to influence
healthy growth, reproductive output, and
physiological functions.
Feed forms an integral part of aquaculture,
potentially costing >50 percent of total operating
costs. The formulation of nutritionally complete
diets, sufficient to promote the required “growth” have

been undertaken for many species.
Commercially available aquaculture feeds typically consist of
protein (18-50%), lipids (10-25%), carbohydrates (15-20%), ash
(<8.5%), phosphorous (<1.5%), minerals and vitamins (0.5%),
with the rate of inclusion tailored to suit each lifecycle stage and
species.
Protein is essential to promote growth and welfare, especially
in marine species, and is commonly sourced from fishmeal or
similar marine organisms. Favoured for its high inclusion of long
chain polyunsaturated fatty acids, namely Eicosapentaenoic acid
and Docosahexaenoic acid, major sources of Omega-3.
Concerns over fish meal sustainability have led to alternate
protein sources, mainly consisting of terrestrial farmed produce.
Plant-based proteins have been used as a substitute at various
levels of inclusion with no significant effect on growth of the
different species of fish evaluated.
However, similar studies substituting fish meal in lumpfish diets
have not yet determined optimal requirements for the species.
Recent studies suggest that lumpfish growth is not significantly
affected through substitution of 50 percent marine oil with
rapeseed oil. However, increased levels of fatty depositions,
observed in liver tissue may be indicative of a lower-level
tolerance, with 50 percent inclusion potentially impacting
welfare.
Vitamins have been linked to a variety of biological functions
in fish, most of which are attained via dietary sources due to the
inability to naturally synthesise the vitamins or the sufficient
levels required. Vitamin C is suggested to promote the formation
of connective tissues, decrease inflammation, aid in wound repair
and minimise peroxidation in fatty tissues.
It has been suggested that some fish species have ability to

ALLER LUCET is a finisher feed for sea bream
which enhances both the color of the fish
and its content of omega-3 fatty acids, giving
a healthy fish with deep color for added value.

ALLER LUCET

WWW.ALLER-AQUA.EN
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synthesise vitamin C de novo. However, this has not been shown
in lumpfish or other teleost species. Therefore, it is supplemented
during feed processing; however, the optimum levels for many
species are not yet determined.
Recent studies indicate elevated lumpfish growth as being
attributed to the increased intestinal surface, potentially occurring
from a higher inclusion of vitamin C (1020 mg kg-1) in diets. The
recommended levels for Atlantic salmon are considerably lower
(150-250 mg kg-1), therefore lumpfish consuming salmon feed
may exhibit decreased growth.
Carotenoids, the colour bearing pigments, attributed to
the creation of red, yellow, and orange hues, are commonly
supplemented into salmon feed influencing flesh colouration and
marketability.
Known also for their antioxidant properties, minimising levels
of free radicals, and decreasing damage to body tissue caused
by elevated levels of stress, which make them an important
nutritional factor.
Astaxanthin and canthaxanthin are most frequently used and
have positive effects on anadromous and marine species, although
their effect on lumpfish has not been determined.
Studies indicate a potential link to the presence of astaxanthin
and canthaxanthin as precursors for healthy liver functionality in
lumpfish, however, no direct link has been made.

The use of lumpfish in aquaculture

The general welfare of lumpfish throughout production and
particularly following deployment into sea pens with Atlantic
salmon is one of the biggest issues facing the industry. High
mortality levels at sea have been reported ranging from 33-100
percent and have been attributed to a number of contributing
factors:
•
Malnutrition and starvation.
•
Unfavourable water quality parameters.
•
Poor husbandry and handling.
•
Infectious diseases.
•
Lengthy transportation times to the cages.
Research has suggested that the nutritional requirements of
the species are not currently fully understood and therefore not
being met. Studies indicate that although commercial feeds may
be sufficient to support growth, deficiencies in other dietary
requirements may be detrimental to health and welfare.
These concerns have led to industry backed studies, actively
working on the development and validation of a viable method
to assess welfare in farmed populations. One study concluded a
significant difference in the prevalence and severity of cataracts
which, although not fatal and common within wild and farmed
populations (20-100 percent occurrence), could be used as an
indicator of suboptimal welfare.
With limited published data on the microbiome of lumpfish,
details relating to species susceptibility and hardiness remain
unclear. Lumpfish are predominantly cultivated in recirculating
aquaculture systems, a method which is believed to negatively
impact the bacterial diversity within the culturing system and
body, through filtration and treatment of water in the system.
Bacterial infections following deployment in sea cages have
accounted for up to and exceeding 75 percent of recorded
mortalities. A variety of pathogenic and cultivated bacteria have
been reported in lumpfish and salmon, including V. angullarum,
A. salmonicida, and M. viscosa, all of which can prove fatal.
However, recent studies on the use of probiotic bacterial treatments
on lumpfish pre-deployment have been promising and could
significantly decrease disease risk and result in more resilient fish.

Lumpfish as a sea lice control method

Lumpfish are wild caught for their roe as an alternative to
caviar. However, it is their efficacy as a sea lice control method
that has resulted in an increase in their capture as effective
broodstock for culture.
The development of dedicated lumpfish hatcheries across
numerous countries indicates the importance of the species
and the volumes required for the aquaculture industry. Despite
the significant progress that has been made to date, there are
a number of areas that have been identified as requiring work
including nutrition, general welfare, and breeding programmes
(to reduce reliance on wild stocks).
The cultivation and use of lumpfish is a relatively new activity
in aquaculture, with the species historically fulfilling a fairly
novel role within the industry. Research suggests that there is a
need to better understand the basic nutritional requirements and
tolerances of the species (such as protein, lipids, amino acids,
fatty acids).
To ensure the successful cultivation of lumpfish, it is
vital to supply the sufficient nutritional levels required for
each lifecycle stage. Feed used throughout production and
following deployment has been shown sufficient to support
growth. However, it is also potentially deficient in dietary
requirements.
Studies indicate the potential substitution of marine based
protein source with plant-based alternatives; however,
requirements and utilising capabilities remain unclear. Plantbased protein sources are typically low in nutritional factors and
it has been suggested that lumpfish may exhibit a higher dietary
need.
The need to supplement vitamins into feed is known, although
the optimal levels for lumpfish remain unclear. It is suggested that
lumpfish have a higher requirement for vitamins then previously
included, with higher inclusion of vitamin C proving beneficial in
studies.
Increasing the survival rate of lumpfish post deployment is one
of the main concerns in the industry, with increased nutritional
quality and disease resistance, potentially being key. In addition,
a validated means of assessing welfare in farmed populations has
been flagged as a priority and would enable early remediation
should a problem develop.
The development of reliable operational welfare indicators
(OWI’s) for cleaner fish is ongoing and will aid in ensuring
welfare is maintained throughout production and postdeployment to sea pens.
Therefore, to promote the longevity and continued use of
lumpfish in aquaculture, it is vital to facilitate progression and
development of production, nutrition and welfare.
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We offer high welfare in-water
stunning with no catch.
FOOD FOR THOUGHT.
Our award-winning, in-water Ace Stunner is backed by the UK’s
leading supermarkets and offers the highest animal welfare
standards.
Capacity: can achieve up to 100 tonnes per hour
Increase harvest rate by over 50%
Quality: less bruising, blood spots and spine damage
Fully CE compliant
Suitable for salt and freshwater fish up to 14kg
Your first choice for fish welfare. Get in touch to set up a trial:
acestunner@aceaquatec.com
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15-17
VIV Qingdao 2021
Qingdao, China
www.vivchina.nl

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

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

As the Spring 2021 edition of the Online Aquafeed
Production School reaches its conclusion, the organisers
and attendees continue to reap the rewards and enjoy the
success of the weekly online sessions.
Introduced by long time industry publisher and journalist
Roger Gilbert and Yiannis Christodoulou, founder and
owner of Progressus Agrischools Asia, each Online
Aquafeed Production School session features two hours
of live training.
With warm welcome extended to attendees from all over
the globe, the series of 12 sessions covers a broad range
of topics from the world of aquafeed production including
ingredients, equipment used, how it is operated, and the
desired final product specifications.
As well as introducing the four areas that are crucial for
aquafeed production, the course also goes into great
detail on how they interact with one another, as each
affects the other during the aquafeed production process.
A process which stems from when the nutritionist makes
the formula, to when the sales or the customers define the
desired end product, with the production process then
needing to perform accurately and efficiently.  
The breakdown of the weekly sessions is typically two
or three seminars written, prepared and presented
by carefully chosen industry experts, a proud list that
includes Joe Kearns, whose 44 year career at Wenger
saw him hold the positions of Vice President Aqua-Feed
Division and Aquaculture Process Engineering Manager
for a combined total of over 10 years.
As is the usual routine, the live training is then followed by
a virtual question and answer session with a panel made
up of the speakers from that particular day. The weekly
sessions are also broadcast on consecutive days in order
to accommodate two different time zones.
Organised and delivered by Progressus Agrischools
and International Aquafeed magazine, each session
is scheduled for the audience in Europe and Asia,
each session is broadcast twice. The first of the two
transmissions is scheduled specifically for the audience in
Europe and Asia, with candidates able to join the Tuesday
session at 14:00 Bangkok Time/09:00 CET Time.
The Friday session, which is timed specifically for
candidates from the US and Latin America, can be joined
at 10:00 Chicago Time/13:00 Buenos Aires Time.
If you are reading this and the course has already
finished, then worry not! All 12 episodes will be available
to re-watch on demand for two weeks following the
completion of the course.
When finished, all candidates who have either watched
or attended all 12 sessions will be awarded an industry
accredited certificate, and a new piece of information to
add to their CV.
www.onlinemillingschool.com/omsaquafeed

22-23
Aquaculture New Zealand
Blenheim, New Zealand
www.aquaculture.org.nz

21-23
ILDEX Vietnam 2021
Vietnam
www.ildex-vietnam.com
POSTPONED TO 16-18 MARCH, 2022

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

22-23
V-Connect Vietnam Edition
Online
www.ildex-vietnam.com
2021

26–29
WAS North America &
Aquaculture Canada 2021
St John’s, Newfoundland, Canada
www.was.org
POSTPONED TO 15-18 AUGUST, 2022

August
2-7
Indo Livestock 2021
Virtual event online
www.indolivestock.com

2021

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

October
5-8
Aquaculture Europe 2021
Madeira, Portugal
www.aquaeas.org
13-15
Vietstock 2021
Ho Chi Minh, Vietnam
www.vietstock.org
20-22
Lanka Livestock 2021
Colombo, Sri Lanka
www.lankalivestock.com

2021

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

24-26
Livestock Malaysia 2021
Malacca, Malaysia
www.livestockmalaysia.com
POSTPONED TO 10-12 AUGUST 2022

7-9
AlgaEurope 2021
Europe
www. algaeurope.org
8-12
World Aquaculture 2021
Mérida, Mexico
www.was.org

24-27
Aqua Nor 2021
Trondheim, Norway
www.aquanor.no
26-28
Hanoi Livestock 2021
Hanoi, Vietnam
www.hanoilivestock.com
POSTPONED TO 18-20 FEBRUARY 2022
2021

22-24
VIV MEA 2021
Abu Dabai, UAE
www.vivmea.nl
2021

September

5-8
World Aquaculture 2020
Singapore
www.was.org

2-4
Taiwan International Fisheries
and Seafood Show 2021
Taiwan
www.taiwanfishery.com
7-10
Asian Pacific Aquaculture 2021
Surabaya, Indonesia
www.was-apc.org
14-17
SPACE 2021
Rennes, France
http://uk.space.fr

☑ See The International Aquafeed team at this event
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December

11-14
Aquaculture Africa 2021
Alexandria, Egypt
www.was.org
2022

January
12-14
Victam Asia
Bangkok, Thailand
www.victam.com

DA NEW
TE
S

World Aquaculture
2020

NEXT GENERATION AQUACULTURE
INNOVATION AND SUSTAINABILITY WILL FEED THE WORLD

December 5-8, 2021

Singapore EXPO Convention & Exhibition Centre
and MAX Atria

November 8-12, 2021

The Annual International Conference & Exposition of
World Aquaculture Society

Mérida, Mexico
Centro International de Congresos de Yucatán, CIC

Asian Paciﬁc Aquaculture 2020
– Annual Meeting of Asian Paciﬁc Chapter, WAS
Hosted by Singapore Food Agency

Annual global meeting of the
World Aquaculture Society

Conference Sponsors
Temasek Polytechnic, Nanyang Technological University
National University of Singapore, James Cook University
Republic Polytechnic
3rd International Symposium on Perch and Bass
WAS Premier Sponsors

WA2020 Partner

@Wa2020

@WA2020

WASAPC

WAS Premier Sponsors

Associate Sponsors
Aquaculture Engineering Society
International Association of Aquaculture Economics & Management
WorldFish

Aquaculture 2022
Come one, Come all for Aquaculture Large and Small

February 28 - March 4, 2022
Sustainable Aquaculture – Feeding Africa

Town and Country Resort & Conference Center
San Diego, California

AQUACULTURE AFRICA 2021
Alexandria Egypt • December 11-14, 2021
The 1st Annual International Conference & Exposition
of the African Chapter of the World Aquaculture Society (AFRAQ2021)
Egypt is the biggest aquaculture producer in the continent. Both local and
international aquaculture delegates will converge for the event at the beautiful City
of Alexandria, the Pride of the Mediterranean Sea.

CO-SPONSORS

Hosted by

Conference Management
Exhibits & Sponsors
WAS - African Chapter
worldaqua@was.org Mario Stael Blessing Mapfumo
Chapter Founding Gold Sponsor
Conference Sponsor
and
www.was.org mario@marevent.com
africanchapter@was.org
Egyptian Aquaculture Society (EgAS)
AFRAQ 2021 Gold Sponsor

PREMIER SPONSORS

Silver Sponsor

WAS Premier Sponsors

ASSOCIATE SPONSORS
Aquacultural Engineering Society
Aquaculture Association of Canada
Aquaculture Feed Industry Association
California Aquaculture Association
Catfish Farmers of America
Global Aquaculture Alliance

International Association of Aquaculture
Economics and Management
Latin America & Caribbean Chapter WA
US Trout Farmers Association
World Aquatic Veterinary Medical Association
Zebrafish Husbandry Association

For More Information Contact:

Conference Manager | P.O. Box 2302 | Valley Center, CA 92082 USA
Tel: +1.760.751.5005 | Fax: +1.760.751.5003 | Email: worldaqua@aol.com | www.was.org
Trade Show Contact: mario@marevent.com
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New dates for rescheduled
Aquaculture Canada and WAS
North America 2021 announced
The Aquaculture Canada and WAS North America 2021
conference (a partnership of the Aquaculture Association of
Canada (AAC), World Aquaculture Society (WAS) and the
Newfoundland Aquaculture Industry Association (NAIA) is
rescheduled to August 15-18, 2022, at the St John’s Convention
Centre, St John’s, Newfoundland and Labrador.
The coronavirus outbreak has impacted all events and travel
planning globally. The health, safety and well being of attendees
is paramount in any decisions made by the Steering Committee.
The health protection guidance in many countries has restricted
global travel and has halted large-scale public events.
All originally planned events and sessions for the conference
will proceed as planned with exception of the dates. This meeting
will still also represent the 2022 annual meetings of the AAC and
NAIA.
Submitted abstracts to date will continue to be processed by
the Program Committee and all registrations will continue to be
valid. The abstract deadline will be changed to March 15, 2022.
Booth bookings will continue to be acknowledged. Conference
management will send you the updated manual and all other
information.
If any accommodation arrangements have been made, it
is recommended that you follow up with your hotel directly
regarding cancellations or date changes. Hotel room bookings
will not be rolled over to 2022.

Texas A&M University to hold
their 28th Annual Practical Short
Course online
As several events continue to be postponed, moved online, or
cancelled altogether as a result of Covid-19 concerns in the
United States, Texas A&M University (TAMU) has announced
its 28th Annual Practical Short Course on Aquaculture Feed
Extrusion, Nutrition and Feed Management, will be held virtually
August 23-27, 2021.
A one-week Practical Short Course on Aquaculture Feed
Extrusion, Nutrition and Feed Management will be presented on
August 23-27, 2021, at Texas A&M University live online by
staff, industry representative and consultants.
This program will cover information on designing new feed
mills and selecting conveying, drying, grinding, conditioning and
feed mixing equipment.
The course will examine a number of relevant topics including:
•
•
•
•
•

Current practices for preparing full-fat soy meal processing.
How to recycle fishery by-products.
The extrusion of floating, sinking, and high fat feeds.
Spraying and coating fats, digests and preservatives.
The use of encapsulated ingredients and preparation of
premixes,
• nutritional requirements of warn water fish and shrimp
• Raw materials and feed management
http://tx.ag/extrusion

Space 2021 to be held with an inperson event at Rennes Parc-Expo
Like in previous years, SPACE will be the key event of the
agricultural season in 2021. All the professionals in animal
production will be able to reconnect after having this long period
without physical meetings.
SPACE 2021 is eagerly awaited, as shown by the high level of
exhibitor registration and the enthusiasm expressed by attendees
to finally meet up at the Show.
Nearly 80 percent of exhibitors are registered to participate in
this next edition of SPACE. All sectors (cattle, pigs, poultry) and
the animal feed sector will be present.
This year, SPACE will introduce a new format with three
days in person, from September 14-16, at Rennes Parc-Expo.
Friday 17th will be a one-day virtual session, mainly aimed at
international visitors.
The focus this year is on 'Animal Welfare and Farmer Wellbeing'. The Espace offers avenues of reflection and practical
solutions for livestock farmers to address changes in livestock
farming.

Innov’Space

Innov’Space is the leading showcase for innovation in livestock
farming and the 2021 crop promises to be very plentiful. All
sectors are represented and for the first time the horse and
aquaculture sectors will feature too.
SPACE provides a unique opportunity for the agricultural
profession to share information and ideas and the many
conferences scheduled reflect SPACE's ability to offer content for
all farmers and for all livestock sectors.

Animal Presentations

On the programme in the main ring this year: National Normand
competition, National Rouge des Prés, the Prim'Holstein
Atlantique and the National for Bleu du Maine sheep. In total,
there are 550 cattle from 13 breeds and 200 animals from 11
sheep and goat breeds.
Given the progress of vaccination campaigns and the improved
health situation, events can now be scheduled in September.
However, health protocols still need to be in place, so
participants will need to show a health pass.

New dates announced for World
Aquaculture 2021
Due to circumstances beyond the control of the Organising
Committee and all those involved in creating the event, the dates
for World Aquaculture 2021 are rescheduled to one week prior to
what was originally scheduled. The new date for WA2021 is now
November 8–12, 2021.
World Aquaculture are working to guarantee the WAS
experience in conferences, networking, trade shows, and
multiple meetings that make up the productive, academic,
student, business, government and organisational sectors. All
corresponding activities will continue, with better air and hotel
rates being contemplated.
Registrations are still open, and the invitation has been extended
to the entire international aquaculture community to participate,
taking advantage of the special prices in advance registrations.
www.was.org/meeting/code/WA2021
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#AE21MAD

OCEANS OF

OPPORTUNITY

Madeira, Portugal October 4-7, 2021

Gold Sponsor

www.aquaeas.eu

THE BUSINESS NETWORK LINKING
PROFESSIONALS FROM FEED TO FOOD

CALENDAR
MEAT & POULTRY INDUSTRY RUSSIA 2021
MOSCOW | MAY 17-19
ILDEX VIETNAM 2021
HO CHI MINH CITY | JULY 21-23
POULTRY AFRICA 2021
KIGALI | SEPTEMBER 1-2
VIV QINGDAO 2021
QINGDAO | SEPTEMBER 15-17
VIV MEA 2021
ABU DHABI | NOVEMBER 23-25

MOSCOW
UTRECHT
QINGDAO
ISTANBUL
ABU DHABI
MUMBAI
BANGKOK
NAIROBI
KIGALI

HO CHI MINH
JAKARTA

ILDEX INDONESIA 2021
JAKARTA | NOVEMBER 24-26
VIV ASIA 2022
BANGKOK | JANUARY 12-14
MEAT PRO ASIA 2022
BANGKOK | JANUARY 12-14
VICTAM AND ANIMAL HEALTH
AND NUTRITION ASIA 2022
BANGKOK | JANUARY 18-20
VIV EUROPE 2022
UTRECHT | MAY 31-2 JUNE
VIV TURKEY 2023
ISTANBUL | JUNE 8-10

Organized by

OUR NEW INTERNATIONAL AQUAFEED AND FISH FARMING TECHNOLOGY APP
A NEW WAY TO MANAGE YOUR SUBSCRIPTION
IN YOUR CHOSEN LANGUAGE
International Aquafeed and Fish Farming Technology have launched a new and improved version
of our mobile App. You can now download a version of the App that is dedicated to your preferred
language, to allow you to get the content you want while on the go!

The International Aquafeed and Fish Farming Technology App
To get the basic App, simply visit your favourite App Store and
download to your device. This will give you access to current editions
on a pay-as-you-go, or subscription basis.

Manage your app
The International Aquafeed and Fish Farming Technology+ App
To get the most out of your subscription to International Aquafeed and
Fish Farming Technology, set up an account with us on the Magstand
platform before downloading the App itself. Accounts created with
Magstand have several benefits over the basic App, but the costs are
exactly the same!
• Get access to the entire back catalogue of International Aquafeed
and Fish Farming Technology editions
• Get access to the all of our editions on your desktop computer, as
well as your phone or tablet
• Get access to a selection of ‘buttons’ that provide up-to-date
information on a daily and weekly basis about International
Aquafeed and Fish Farming Technology activities, news and
information gathered. An early insight into what’s happening if you
will. Currently, this service is being developed but we will provide it
through all of our Apps in the near future
• Sign up for the print version to be delivered direct to your door each
month for the English version or bi-monthly for our other language
versions (French, Spanish, Turkish, Arabic and Chinese) and get all
the app features for free!
• Get access to our sister publication - The International Milling
Directory
• Manage your International Aquafeed and Fish Farming Technology
App Tabs:
- Home screen - all your content options in one place. Find out how
to use the App with detailed instructions
- Search - Use our powerful search option to find any content across
our entire back catalogue
- Your library - Build a library of your personal favourite issues

GET YOUR SUBSCRIPTION HERE
Choose your International Aquafeed & Fish Farming Technology
language and sign up on Magstand
English - https://www.magstand.com/Aquafeed
Chinese - https://www.magstand.com/AquafeedChinese
Spanish - https://www.magstand.com/AquafeedSpanish
Norwegian - https://www.magstand.com/AquafeedNorwegian

Homescreen with all
your content options
in one place. Find
out how to use the
App with detailed
instructions
Use our
powerful search
option to find
any content
across our entire
back catalouge

Build a
library
of your
personal
favourite
issues
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Aquaculture UK Webinar
Exploring the latest trends and innovation in aquaculture
by Levana Hall, International Aquafeed
Organised in conjunction with The Centre for Aquaculture
Technologies (CAT), this webinar provides updates on the latest
innovations in sustainable feeds along with emerging diseases,
prevention and treatment.
Taking place online on June 24, 2021, the conference also
explores the next generation of genetic improvement for aquatic
species including the application of genome editing and the use
of clustered regularly interspaced palindromic repeats (CRISPR)
technology to develop reproductively sterile and monosex
populations.
All of these topics are dealt with comprehensively by the
assembled panel from the CAT that includes:
Debbi Plouffe - Vice President of Business Development
André Dumas – Leader of Fish Nutrition Team
Xavier Lauth – Director of Innovation
Mark Braceland – Director of Fish Health
John Buchanan – CEO

A need for more professional research services

The Centre for Aquaculture Technologies began in 2012, in
response to a need for more professional research services in the
field of aquatic animal health, nutrition, and genetic improvement.
CAT believes the three areas tie together and are critical for the
continued development of food production in aquaculture. They
are one of the leading companies working on the commercial
application of genome editing to aquatic species.
The International Feed Association estimates 1.1 billion metric
tonnes of feed were produced in 2016, based on the FAO this feed
is responsible for 45 percent of the carbon footprint of livestock
productions, five percent of that goes towards aquaculture, which is
around one million metric tonnes of feed.
Although small, the impact of aquafeed on sustainability is not
negligible – highly processed ingredients are used which in turn
use energy and water intensive technologies.
Grains and oilseeds, further processing of existing commodities,
bacteria, yeast, algae, invertebrates, and specialty feed ingredients,
are just a few of the new options coming for novel ingredients.
These novel ingredients were intended to replace fishmeal and
fish oil and it is relatively easy to provide an ingredient that meets
the nutrient requirements of the target species.

Measuring sustainability

When discussing sustainability, André Dumas says, “It’s
important to measure sustainability, while most people agree on the
definition, it’s another story when it comes to how to measure it.
As a famous manager said, “If you cannot measure it, you cannot
improve it,” Peter Drucker.
So, a few tools have been developed to measure sustainability
in different areas of agrifood sector.” A few of the tools being the
Life Cycle Assessment, monitoring Carbon Footprint, Carbon

Sequestration, Circularity, and the Fish In: Fish Out (FIFO) ratio.
Progressing with a sustainable food system means looking
through the environmental, social, and economical impacts, and
deciding which factors will create the biggest positive impact on
sustainability.
However, to improve sustainability of aquaculture feeds, you
need commitments from not only the ingredient manufacturers,
but also from all stakeholders in the supply chain; clarity and
alignment on how to measure progress = dialogue + models; and
coordinated and disciplined actions between stakeholders.

Solving aquaculture’s economic and environmental
problems

It was at this stage of the talk that we moved on from
sustainability, to genome editing to produce monosex and sterile
fish for aquaculture. CAT started working eight years ago on an
edited line of fish that can breed naturally and only produce sterile
population of progeny, even of a single gender (either male or
female).
They succeeded with this, with it now used to help solve the
economic and environmental problems within aquaculture. By
sterilising the fish, you prevent farm escapees from breeding with
wild fish and stop them from establishing a feral pest population.
Sterility will also stimulate investment in the breeding programme
by providing breeders and genetic companies the piece of mind
that their proprietary genetics can be freely protected.
Going further afield into the emerging disease of global Atlantic
salmon here, there are two main diseases causing a stir at the
moment. Tenacibaculosis, and Infectious Pancreatic Necrosis
(IPN). Outbreaks of these can be a high threat to FIFO ratios, as
there is not a full understanding of all the diseases that can affect
the fish.
Tenacibaculosis was first found in 1988, in Canada. Since then,
instances of outbreaks and losses due to the disease have increased.
In the last five year, there has been an exponential increase in
losses. It is caused primarily by three species, T. maritinum, T.
finmarkense, and T. dcentrarchi, although there are more out there.
In 2020, there was an outbreak of this disease in Chile affecting
rainbow trout and Coho salmon, where they were being infected
at pathogenesis, a first case of its kind. There is further research to
be done to development more of an understanding in the primary
biology and mitigation strategies to help stop this disease.
There are many benefits to selective breeding in fish; disease
resistance; growth; survivability; yield, feeds, reproduction,
environmental tolerance, product quality, sustainability, and
production systems all give positive outcomes with selective
breeding.
As well as this, there are many factors in genome editing
applications that can increase productivity, increase nutritional
benefit, and decrease the environmental footprint.
A few examples of genome editing would be; changing the fish
sterility, feed conversion efficiency, flesh quality, waste output,
resistance to diseases, and growth rate.
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Coolers & driers
Amandus Kahl
+49 40 727 710
www.akahl.de

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)

Evonik
+49 618 1596785
www.evonik.com

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

Liptosa
+34 902 157711
www.liptosa.com

Bühler AG
+41 71 955 11 11
www.buhlergroup.com
Satake
+81 82 420 8560
www.satake-group.com

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

Alltech
+44 1780 764512
w: www.alltech.com
Anpario
+44 1909 537 380
www.anpario.com

Elevator buckets

Biorigin
www.biorigin.net

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

GePro
+49 54415 925252
www.ge-pro.de

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

Grupo Dibaq
+34 921 574 286
www.dibaqacuicultura.es

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

Jefo
+1 450 799 2000
www.jefo.com

Enzymes

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

Colour sorters

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

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

Bulk storage

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

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

Drum filters

Amino acids

Conveyors

Feed and ingredients

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

Romer Labs
+43 2272 6153310
www.romerlabs.com

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

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

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

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

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

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

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

Additives

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

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

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

Kaeser Kompressoren
+49 9561 6400
www.kaeser.com

Evonik
+49 618 1596785
www.evonik.com

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

FAMSUN
+86 514 85828888
www.famsungroup.com

Air products

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

IDAH
+866 39 902701
www.idah.com

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

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

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

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

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

Aerators

Analysis

Clextral
+1 813 854 4434
www.clextral.com

Liptosa
+34 902 15 77 11
www.liptoaqua.com

JEFO
+1 450 799 2000
www.jefo.com

Equipment for sale

Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr

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

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

Extruders
Almex
+31 575 572666
www.almex.nl
Amandus Kahl
+49 40 727 710
www.akahl.de
Andritz
+45 72 160300
www.andritz.com
Buhler AG
+41 71 955 11 11
www.buhlergroup.com
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The Anderson Inc
+1 419-897-6758
www.andersonsgrain.com

Feed Mill
Clextral
+1 813 854 4434
www.clextral.com
Van Aarsen International
+31 475 579 444
www.aarsen.com

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

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

Andritz
+45 72 160300
www.andritz.com

Fish pumps

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

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

Clextral
+1 813 854 4434
www.clextral.com

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

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

Fish Stunning

FAMSUN
+86 514 87848880
www.muyang.com

Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

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

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

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

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

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

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

Yemtar
+90 266 733 8550
www.yemtar.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

Hydronix
+44 1483 468900
www.hydronix.com

Probiotics

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

FAWEMA
+49 22 63 716 0
www.fawema.com

FISA
+51 998128737
www.fisa.com.pe

Paddle Mixer
Anderson
www.andersonfeedtech.com

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

Pellet mill
Clextral
+1 813 854 4434
www.clextral.com
PTN
+31 73 54 984 72
www.ptn.nl

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
Leiber GmbH
+49 5461 93030
www.leibergmbh.de
Phileo (Lesaffre animal care)
+33 3 20 81 61 00
www.lesaffre.fr

Biomin
+43 2782 803 0
www.biomin.net

FISA
+51 998128737
www.fisa.com.pe

Packaging

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

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

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

Nets & cages

FAMSUN
+86 514 85828888
www.famsungroup.com

Plants

Fish Graders

Moisture analysers

Silos

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

Pulverizer (large fine)
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw

Roller mill - vertical
Soon Strong Machinery
+886 3 990 1815
www.soonstrong.com.tw
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To include your company in the International
Aquafeed market place in print, and a
company page on our website contact Tuti
Tan
+44 1242 267700 • tutit@perendale.co.uk
To visit the online market place visit:
www.aqfeed.info/e/1130

the interview
Dr Holger Kühlwein
Since 2013 Dr Holger Kühlwein has been the Global Key Account Manager - Aquaculture at Leiber GmbH, a German
manufacturer of high-quality brewer’s yeast products for more than 65 years. The start of his working life in aquaculture
however was a two-year apprenticeship as a fish farmer in a trout farm in Southern Germany in 2000. Following that he
moved on to studying agricultural sciences with a focus on animal nutrition at the Technical University of Munich (2002 –
2007) graduating with a BSc and a Diploma (MSc equivalent). Subsequently, Holger worked on product management and
development for Trouw Nutrition Germany, before starting his Doctorate programme at Plymouth University (2009-2013)
looking at health-related effects of dietary yeast derived ß-glucans in carp and zebrafish. His main responsibilities now
at Leiber GmbH include technical and sales support for key customers and distributors and the strategic planning and
organisation of scientific R&D programmes

How did you first become aware of and interest in
aquaculture?

I have to start a bit earlier here – with my interest in fish through
fishing. From my very early days on my grandfather took me
on fishing trips, so I could cast a fishing line almost before I
could walk upright. So, it was clear to me in my youth already
that I wanted to work in a fish-related profession. The first real
contact with aquaculture was then my apprenticeship in a
trout farm where I learned how much effort and passion is
needed over the full production cycle to get a nicely smoked
trout fillet in the end, starting from stripping the eggs and milt
for reproduction 2 years earlier. That sparked my passion for
aquaculture.

You studied in the UK at Plymouth University under
Professor Simon Davies. Why did you come to the UK
from Germany to study aquaculture? What was your
motivation at that time?

I felt that the aquaculture industry is in the long-term of
utmost importance for the nutrition of humankind and has the
biggest potential of all food-producing industries for the future
ahead. The aquaculture industry though happens very much
on an international and global level. At the time however
the aquaculture industry in Germany was very small, and
therefore also promising employment opportunities with bright
prospects were hardly there. So, I felt that I had to more or
less force myself to an international exposure in order to build
up a network and be successful afterwards. The contact to
Professor Davies was then actually quite some coincidence,
yet my almost four years in Plymouth were key for my further
work life. To this day I’m very grateful for this period in Plymouth.

Following your studies what decided you to join
a feed ingredient supplier company? Had your
studies highlighted aspects of aquaculture that you
had not been aware of when deciding to focus on
aquaculture originally?

No, it had nothing to do with aspects or certain results of the
experiments. I was reaching the end of my PhD funding and
Leiber GmbH had just decided to invest in aquaculture and
started to look out for potential candidates. Since I also did my
PhD on a yeast competitor product, timing as well as the topic
functional yeast supplements in aquafeeds were perfect for
both.

How important is having a sound educational base
for those entering the industry as it expands in coming
years?

I think, that this is absolutely key. In aquaculture we have a
great diversity in terms of species and their various life stages,

environmental and climatic conditions and production
systems. In addition, there are other changing requirements
like increasing feed demand, new raw materials and raw
material availability for feed production, raising consumer
awareness for sustainability and animal welfare, to name a
few. This all leads to a complex interplay, where only a sound
and broad knowledge base can lead to finding solutions.
On the other hand, for companies it is increasingly important
that students gain industrial experience. Students without
industrial linkage can suffer from misconceptions und
unawareness of industrial operations and procedures, which
impairs employability and their transitioning into the working
environment. Speaking from my own experience: when I
started working for Leiber GmbH there was so much I was not
aware of, and it took me quite some time to learn all this and
get used to it. So, I can’t emphasize this point enough.

How has aquaculture changed in the time you have
been working globally in the industry? Do you see
significant change taking place in both fish farming
and nutritional demand?

I’d like to mention four main drivers of change here:
sustainability, animal health and welfare, increased
production and raw material availability.
We have seen major changes in diet formulations (for example,
fishmeal and fish oil replacement, alternative ingredients
and functional feed additives) and a lot of progress in terms
of technology (for example, AI, farming practices) and
biosecurity (health diets, SPF animals, rearing conditions, etc).
However, both existing and new diseases and other issues
compromising animal health and profitability will remain a
major threat to the industry, so measures like functional diets
will be of further importance in the future.

What is your view of aquaculture’s future in terms
of providing a growing protein source for human
consumption, consumer acceptance of aquaculture
and sustainability and environmental issues we face?

With somewhat restricted arable land space and livestock
production, aquaculture will make a highly significant
contribution to securing a safe and affordable protein
source for the growing human population. There is still so
much potential and opportunities to realize (e.g. off-shore
production, RAS production, regions), but it will be of essence
to develop these in a sustainable and environmentally friendly
manner, so that aquaculture practises gain high acceptance
by customer and society. In many parts of the world the
general public is little or not at all informed about aquaculture
practises, so this urgently needs to be improved.
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Dr Eckel welcomes Guido Grassi to their Executive Board

A

griculture and animal health expert Guido Grassi will take over the position of Chief Operations
Officer at Dr Eckel Animal Nutrition GmbH & Co KG with immediate effect.

“We have invited Guido Grassi to join Dr. Eckel’s management team and, I am happy to say, he has
accepted.” Dr Antje Eckel, founder and CEO of Dr Eckel Animal Nutrition, was visibly pleased when
she announced this exciting new addition to the staff.

Guido Grassi

“He knows the world from Asia to America, he knows business from start-up to multinational, he
knows agriculture from crop to consumer,” explains Dr Eckel.
“On top of that, he's a smart, straightforward and immensely likeable guy who will be a great
addition to our team.
In his new position, Mr Grassi will work from Dr Eckel’s German headquarters in Niederzissen.

Garware Technical Fibres appoints Alan Sutherland as Manager for Scotland

N

etting and ropes manufacturer Garware Technical Fibres is pleased to announce the appointment
of Alan Sutherland as Country Manager for Scotland.

India-based Garware supplies specialist netting for fisheries and aquaculture around the world.
Mr Sutherland’s career in fish farming started with rainbow trout in 1982, so he brings almost four
decades of experience to the company, including nine years as boss of Marine Harvest in Scotland,
who have now rebranded as Mowi.

Alan
Sutherland

“In collaboration with our Scottish partner W&J Knox Ltd, Alan will further support & develop the
aquaculture market for our next exciting innovation, which will be unfolding in the very near future,”
says Kanwal Malik, Garware’s European Sales Manager.
“With this new investment, Garware Technical fibres will continue to focus on providing innovative,
application focused solutions, geared to enhancing the value to our customers,” he concludes.

Seafood veteran joins Kontali board

A

tle Eide has joined the board of Kontali, with his experience widely considered to be potentially
pivotal in the growth period Kontali is currently going through.

Until recently, Mr Eide was chairman of the board in Salmar, one of the world’s biggest producers of
salmon, whilst he also holds several positions that include board member for The Norwegian Seafood
Federation and chairman for Scale AQ.

Atle Eide

“I hope that the sum of my knowledge, experience and range can add something of value to the
expertise that has been built up by Kontali over many years,” says Mr Eide.
“We are very pleased to have Atle as the new board member in the company,” says Espen
Zachariassen, chairman of the board of Kontali.
“We could hardly have wished for anyone better than Atle Eide. This will be exciting,” says Thomas
Aas, CEO of Kontali.

Per-Roar Gjerde appointed as new CEO at Pacifico Aquaculture

P

acifico Aquaculture (“Pacifico”) has announced that veteran aquaculture executive Per-Roar
Gjerde will be joining the company as CEO. “I am thrilled about the opportunity to join Pacifico as
CEO during this exciting and dynamic moment,” says Mr Gjerde.
“The brand has a stellar and proven track record of meaningful progress in sustainable aquaculture,
and I am honoured to help shepherd it through this next phase and build on the momentum
established by current Co-CEOs Omar Alfi and Daniel Farag.”

Per-Roar
Gjerde

“The appointment of Per-Roar Gjerde as CEO is a critical next step in fortifying Pacifico’s role as North
America’s leading aquaculture platform,” adds Dustin Beck, Co-Founder of Butterfly Equity which
holds a majority interest in Pacifico.
“Mr. Gjerde’s remarkable expertise in all aspects of scaling fish farming businesses will help us to
achieve unlimited growth opportunities.”

New IFFO columnist for International Aquafeed magazine revealed

I

nternational Aquafeed Magazine are pleased to announce that IFFO Technical Director Dr Brett
Glencross will write a column for the publication, starting with immediate effect.

Prior to his current role, Dr Glencross was the Professor of Nutrition at the Institute of Aquaculture at the
University of Stirling in Scotland.

Dr Brett
Glencross

Over the past 25 years he has worked in various academic, institutional, and industrial roles across
Australasia, the Middle East and Europe. His research achievements have delivered many industrial
outcomes resulting in the development of new processes, products, and applications.
For his achievements in this regard, Brett has received multiple awards and commendations from
both Government and Industrial organisations.
Dr Glencross has also been a Director of the Asia-Pacific Chapter of the World Aquaculture Society (2013 2016), as well as undertaking leadership roles at the CSIRO in Australia and the Institute of Aquaculture.
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