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WELCOME

Simon Davies, Erik Hempel and Brett
As this edition of International Aquafeed goes
Glencross, this month also sees an update
to press, Aquaculture America 2022 meets
regarding the good work that our charity
in San Diego, California for its four-days of
Aquaculture without Frontiers has been
conference, exposition and seminars.
undertaking in Nigeria by its Goodwill
Whilst too early to report the numbers
Ambassador and Project Coordinator, Dada
in attendance, the overall activity in the
‘Foluso.
meeting rooms, the hallways and the expo
A lot of hard work has gone into improving
area is more than satisfactory according to
the fortunes of fish farmers in the region and
the organisers. Visitor numbers and exhibit
as the report features great news, this is giving
numbers might well come close to matching
Roger Gilbert
us all a feeling that following years of effort,
previous events held prior to the onset of the
Publisher – International Aquafeed
our endeavours are finally starting to pay off.
pandemic in early 2020.
and Fish Farming Technology
Also featured is an article from our
And while face masks were not stipulated,
colleagues at Evonik which discusses the
many still chose to wear them while it was also
use of methionine in aquafeed, whilst this month also includes
very apparent that others were keeping social distancing in mind.
a contribution by Dean Porter from the University of Aberdeen,
Of those I have spoken to, attendees appreciate the work the three
Scotland which investigates the use of GALT leucocytes as a health
organisations which jointly host Aquaculture America - The Fish
screen for functional ingredients.
Culture Section of The American Fisheries Society, The National
As well as a whole raft of strong aquafeed nutrition features, our
Shellfisheries Association and World Aquaculture Society - have put
fish farming technology also continues to grow with this month’s
in to ensure the event took place at San Diego Town and Country
section dominated by our cover stars Biogears, a company that has
Resort in Mission Valley.
developed biobased rope prototypes.
Many visitors have also expressed pleasure in meeting up with
This organisation is currently examining their potential use
associates and friends after an enforced hiatus, with the last
in Integrated Multi-Trophic Aquaculture (IMTA) systems that
Triennial held in 2019 in New Orleans; where with over 3000
combine mussels and seaweed in sea trials in suspended culture
people in attendance, it was pronounced a huge success.
systems, in both offshore and sheltered marine sites in the SouthWith the National Shellfisheries Association as one of the event’s
organisers, it’s appropriate that shellfish features on the cover of this eastern Bay of Biscay, Spain.
As a publication, we will continue to offer exposure to any
edition. Not only are we focusing on this area of aquaculture in this
organisation that expresses a desire to adapt its processes in order
issue, but globally the shellfish industry is beginning to boom.
to have become more sustainable. With this in mind, if you have a
Whilst growing many of these species requires little input from
similar project that you would like to inform our readership about,
a nutritional standpoint, they do require much management in the
then feel free to send us an email at: editorial@perendale.co.uk
early stages of maturation and growth in hatcheries, etc and that’s
We look forward to hearing about your projects and we hope that
where we as an industry might look to support.
you enjoy reading the collection of articles presented in this edition!
In addition to contributions from our regular editors Professor

This month on IAF TV
This month sees IAF TV feature a video introduction for
Skretting Aquaculture Innovation (AI), which is the new
name for Skretting ARC. The company has been renamed
and restructured into a complete and multi-functional unit
incorporating the global marketing, sustainability and digital
teams into its midst. The new unit integrates all aspects
of innovation from basic to applied research, to product
development to digital innovation and sustainability.

Scan to watch
the video for
FREE

aqfeed.info/e/1349

Watch more videos at: www.aquafeed.co.uk/videos
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NUTRITION & HEALTH
In these cold February and March months,
I am sat here in Plymouth, England
concentrating on keeping warm – and of my
growing energy bills for heating. This makes
me consider all our aquatic species we farm
whether it be indoors or outdoors, cold, and
temperate climates or indeed under tropical
conditions.

Professor Simon Davies

maintenance and gain for an extensive list of feed
ingredients.
Many years ago, working as a postdoctoral
research fellow at the University of Idaho in
1984, I visited Dr Smith and helped with one of
his experiments. Certainly, more accurate data on
the net retention of energy and amino acids and
proteins will take fish nutrition to a higher plane of
refinement and prediction as we see in the poultry
and swine industry where diet specifications are
relatively more advanced.

We should note that fish are classed as ectoderms
Nutrition Editor, International Aquafeed
and as such do not maintain a constant internal
body temperature like birds and mammals. Indeed,
the term cold-blooded as some would say is technically wrong and
Success with trout and tilapia trials
we fish physiologists prefer to use the term poikilothermic meaning
Having a sustainable EPA & DHA lipid source for aquafeed is
variable body temperature.
paramount in our quest to improve fish quality in relation to human
However, some species of shark including the great white and tuna
health and wellbeing. I have been working for over five years with a
can raise their muscle temperature above ambient due to a specialised
new European based consortium to generate an algal biomass to this
counter current vascular system that can conserve heat losses and return
effect. We have had much success in trials with trout and tilapia having
this to maintain a higher core body temperature.
proved the concept works.
Of course, these fish can swim fast and have a very high metabolic
For tilapia, I recently published a paper in the European Journal of
rate. The fact that fish can respond to different temperature regimes and
Lipid Science and Technology on boosting the omega-3 levels in this
adapt to various regions is critical to their success and diversity.
species using a short term highly enriched diet with a protist. This work
In the aquaculture industry we formulate diets to meet certain
addresses previous criticism that tilapia are poor sources of essential
specifications and providing nutrients for maintenance and growth and
lipids and particularly low in the omega-3 series. Our work shows it is
linked to their metabolism and metabolic needs.
quite possible to significantly elevate omega-3 DHA in these fish using
Many years of research has shown how the protein to energy ratio can
a short-term dietary regime.
be refined and optimally balanced for daily feed intake from laboratory
Other news concerns a report that feeds incorporating krill meal
investigations where fish are carefully monitored. All fish produce heat,
raise the health and growth performance of salmonids, as reported in a
but this is very small and difficult to measure in practice.
newly published review paper. The authors cite numerous benefits for
However, fish can be confined into metabolism chambers where small
krill meal based on proven capacity to act as a sustainable source of
incremental heat output (caloric method) can be detected but such
protein, phospholipids, essential omega-3 fatty acids (EPA and DHA),
confinement is stressful and my even yield misleading results due to
palatability, olfactory and gustatory attractants, and carotenoids like
stress. Also, there’s the legislative and ethical considerations limiting
astaxanthin.
fish experiments that could be viewed as a regulated procedure.
Krill meal offers a role as a key marine ingredient for fish diets
Alternative approaches have involved indirect assessment of
providing it is harvested wisely to meet international requirements for
metabolism by measuring oxygen uptake in tanks either for individual
sustainable sourcing from our oceans.
fish or groups. In this way we can construct energy budgets for intakes
Emerging novel functional feed additives based on yeast, yeast
and losses and convert oxygen demand into thermal equivalents.
components and fractions still make worthy news, and more work is to
When you factorise the faecal losses and the excretions from the
be done to test these in experimental trials across the species ranges for
branchial and urinary route, we can realise accurate estimates for different
fish and shrimp.
diets and even dietary feed ingredients. We can then progress from the
There is a plethora of information in the scientific literature of course
DE (Digestible Energy) to the ME (Metabolisable Energy) and finally NE
and this magazine reports frequently on such developments from
(Net Energy system) for energy utilisation and link to actual requirements. both an academic and commercial sector with numerous articles. The
In aquaculture nutrition practice, we commonly formulate to the
concerns regarding antimicrobial resistance and alternative strategies
digestible energy profile of raw materials and in some instances where
to combat disease without resorting to antibiotics is of paramount
information exists to the metabolisable energy values, but data bases are importance.
very incomplete.
As I have often mentioned here, the complex interplay between
For the NE (Net Energy) approach this is even more difficult and
nutrition and gut mediated immunology needs to be much better
although there have been recent statements reporting that NE values are
understood. There is great work being undertaken to comprehend the
available for the first time as a complete platform, this is not observed to biochemistry and physiological processes and dynamics of immune
be the case from any available scientific literature of recent times for the related nutrition for fish and shrimp.
majority of feed ingredients employed in aquaculture.
Please keep the articles and technical reports flowing in our direction
Indeed, the early Net Energy and Metabolisable values for salmonids
and International Aquafeed and Fish Farming Technology is always
were comprehensively reported as long ago as 1978 by the eminent
ready to support and develop these to a high professional standard to
scientist, the late Dr Bob Smith of Idaho (Hagerman Fish Laboratories)
disseminate to our extensive global network.
who confined trout in special metabolism chambers and accurately
Enjoy my March issue editorial and your seasonal locations, wherever
measured energy inputs and outputs including the net energy values for
you may be!
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FISH FARMING TECHNOLOGY
During Christmas, I had time to
reflect on what the new year would
bring, and what challenges the
aquaculture industry might face in
the future.

unique company that is rich in technology,
capital, and fish farming expertise has
been created.
We must expect more companies of this
sort to come online in the years ahead.
Offshore oil companies are beginning to
see the end of their heyday as the world
is moving away from petroleum products
and fossil fuels. And the offshore oil
industry possesses extremely valuable
experience in marine construction and
operations in extreme weather conditions
that can be useful for the offshore fish

While a lot of commentators are
talking about the ‘post-Covid’ world,
I have begun to lose interest in that.
Covid is an incident that has troubled us
Erik Hempel
for two years now and will still trouble
The Nor-Fishing Foundation
us for some time, but slowly – and
rather soon – becoming just another
farming industry.
dark memory, like the Spanish Flu of a hundred years ago.
Some of the most important impacts of Covid on aquaculture
technology can probably be summed up rather quickly and
Land-based fish farming has two main challenges
briefly. The most obvious effect so far has been problems with
In Norway, there has been some concern about losing market
logistics. Air transport has become very expensive and hard to
share, that other countries will emerge as large fish farming
find because air passenger flights all but disappeared during the
nations and that the salmon produced in Norway will become
pandemic, thus eliminating the freight capacity on passenger
too expensive for the market and inconveniently far away from
flights.
the market, for example.
At the same time, the poor availability of shipping containers
With today’s fish farming technology, this should not stop the
pushed prices for renting them up sky high. This situation is
Norwegians from maintaining their market shares because their
likely to last for some time yet, but eventually, flights will
operations are now ‘movable’. They no longer depend solely
recover, and the shipping container shortages will slowly
on their fjords and sheltered locations. They can move their
disappear.
technology and operations anywhere. The land-based Atlantic
But these developments have created some effects that may be
Sapphire salmon farming company in Florida is a case in point.
longer lasting.
Land-based fish farming has two main challenges that will
It has put a sharper focus on and fast-growing interest in RAS
need to be addressed: energy shortages or energy costs, and
aquaculture. The main reason for this interest is perhaps the need water shortages.
to move production closer to the market and thus reduce the
The development of “green energy”, like wind power and solar
dependency on transport (and reduce the carbon footprint).
power, will continue to grow. But there is a limit to how much
That said, the second reason is just as important: the need to
it can grow. We are already seeing serious protests against wind
control the aquaculture environment in order to reduce disease
power, both land-based and offshore, for various reasons.
and parasite attacks. There is reason to believe that these
Solar power on a grand scale will require enormous land areas
changes will remain and even strengthen in the years to come.
that will not be usable for other purposes. The third, and most
Aquaculture has for a long time been looked upon with great
usual ‘green power’ is hydro power. At the moment, hydro
interest by investors. However, many investors have burned
power seems to be the least damaging to the environment, but it
their fingers (and capital) by going into the field without
is also limited to countries with vast water resources.
sufficient knowledge or understanding of the industry. What we
However, land-based RAS systems may put increasing
are seeing now, is the emergence of a ‘new’ type of investors
pressure on water resources, and freshwater is the one resource
that are characterised by their enormous capital resources,
that may quickly become seriously limited. We have heard these
coupled with very advanced technological know-how.
warnings for years, but few have done anything about it.
The establishment of SalMar Aker Ocean is an example. The
RAS systems will increase the demand for water in areas
fish farming company SalMar is already one of the world’s
where water may not be very abundant to start with, namely in
largest salmon producers, and they have invested billions in new urban or suburban areas.
technology, like the enormous offshore project Ocean Farm 1.
Aquaculture technology will have to adapt to these megaBy joining forces with industrial conglomerate Aker, which
challenges. And it will. But it will take a lot of money, a lot of
is especially knowledgeable about offshore oil technology, a
research, and a lot of ingenuity on the part of the industry.
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Fully funded Aquaculture MSc scholarships currently available

F

ifteen fully funded places on an MSc in sustainable
aquaculture are currently being offered by
Aquaculture Courses and University of St Andrews
and pre-application is now open.
The full CSC scholarships, which cover all tuition fees
for the two-year distance learning masters in Sustainable
Aquaculture are open to students living in certain
Commonwealth countries.
"Our courses have attracted students from over 40
countries and more than 90 students have graduated
at postgraduate level," says course director, Dr Neil
Hazon.
Those interested in the opportunity who are eligible,
must first apply to the University of St Andrews to enrol
on the Online Sustainable Aquaculture MSc course.
Successful applicants can then apply for CSC scholarship
funding.
"In particular applicants should demonstrate how they
can promote the development of sustainable aquaculture

internationalmilling.com

within their country," says Dr Hazon.
The online course starts in September 2022 and
applicants must have a degree (2:1 or above) in a scientific
subject and live in one of the following Commonwealth
countries: Bangladesh; Belize; Cameroon; Eswatini;
Ghana; India; Kenya; Kiribati; Lesotho; Malawi;
Mozambique; Nigeria; Pakistan; Papua New Guinea;
Rwanda; Samoa; Sierra Leone; Solomon Islands; Sri
Lanka; Tanzania; The Gambia; Tuvalu; Uganda; Vanuatu
and Zambia.
The pre-application window is February 15 – April
5 2022, to allow time to complete the full application
process as you must receive an offer from University of
St Andrews before you can apply for CSC scholarship
funding.
Those interested need to act quickly and complete the
pre-application process at https://cscuk.fcdo.gov.uk/
commonwealth-distance-learning-scholarships-2022eligible-courses

Our 30th print
edition is OUT
NOW!
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Atlantic Sapphire
announce new
algal omega-3
feed ingredients
partnership

O

ne of the largest global landbased aquaculture companies,
Atlantic Sapphire ASA is
pleased to announce it has partnered
with Skretting.
The agreement is to include
Veramaris ASC-MSC certified
sustainable algal oil in feed from Q4
2021, reducing the fish oil content in
its salmon feed by approximately 25
percent and accelerating the process
of eliminating the use of marinederived feed ingredients by 2025.
Florida-based Atlantic Sapphire
raises salmon on land in the United
States using specialised Bluehouse
farming technology, where the fish
are raised sustainably in conditions
that optimise fish welfare, the health
of people and the planet.
“This partnership is great news for
retailers looking to expand the options
available on their shelves and for
seafood consumers who want to eat
a delicious, healthy and sustainable
protein,” says Johan Andreassen,
Atlantic Sapphire CEO.
“To nourish both people and planet,
we raise salmon on land in the United
States meaning we have no impact on
coastal areas and minimise the carbon
footprint associated with air freight.
“Having a sustainable EPA & DHA
alternative for our feed is critical in
helping us achieve our ambition of
having zero impact on the oceans,
and working with Skretting and
Veramaris, we believe we have the
right partners to get there.
“Simultaneously, we will continue
to work with Skretting on other novel
ingredients to help us minimise our
footprint as we move towards our
mission to be the healthiest and most
sustainable animal protein producer in
the world,” he concludes.
Financial commitments & sharing
of knowledge
Skretting is a world leader in
the manufacture and supply of
aquaculture feed and services. Their

innovative approach is aimed at
achieving optimum nutritional value,
sustainable production and economic
performance as they seek to fulfil
their company-wide purpose of
‘Feeding the Future’.
In December 2021, Skretting
announced its intent to build a new feed
facility close to Atlantic Sapphire’s
Bluehouse in Florida to lower the cost
and footprint of the feed.
The long-term feed agreement
commits both parties to a
close cooperation on R&D and
development of Bluehouse feeds for
the future, through both financial
commitments and sharing of
knowledge from and between the two
organisations.
“We are pleased to be working
together with Atlantic Sapphire
to reach ambitious objectives. We
have pioneered R&D to reduce
marine ingredients in feed for over
a decade; now, combined with our
expertise in the highest quality feeds
for land-based aquaculture we have
formulated a specific diet for Atlantic
Sapphire containing Veramaris algal
oil,” says Therese Log Bergjord, CEO
of Skretting.
“Together, we are using technology,
innovation, and teamwork to bring
local, delicious and sustainable
salmon to the US market.”
International Aquafeed - March 2022 | 9

The highest potency
Veramaris’ algal oil, developed
as a sustainable source of both
EPA & DHA Omega-3, is used to
supplement or replace fish oil across
the aquaculture value chain from feed
producer to retailer.
The oil has the highest potency
(>60%) available on the market and
Veramaris is the first microalgae
producer to have achieved joint ASCMSC certification. Veramaris algal oil
was introduced into Skretting’s feed
for Atlantic Sapphire feed starting in
Q4 of 2021.
“This is a partnership bringing
together three innovative companies
playing their part to bring sustainable
salmon to the USA, the biggest
consumption market in the world,”
says Karim Kurmaly, CEO,
Veramaris.
“We are excited to be part of
Atlantic Sapphire’s journey. It signals
the direction the aquaculture industry
is taking to become more sustainable
while delivering on the documented
value of salmon as part of a healthy
and balanced diet.
“We are committed to working
with partners along the value chain
to bring transparent and sustainable
solutions to the industry that results in
healthy fish, healthy food and healthy
oceans.”

Brett Glencross
It is all just a matter of taste?
How understanding the role of
palatability can drive performance

W

hen we formulate diets using different
ingredients, for whatever species we are
designing the diets for, it is largely a process
of matching the nutrient composition of the
ingredient combination with the requirements of the animal
we are feeding.
Modern linear least cost feed formulation software makes this
process relatively simple despite that we are simultaneously
formulating for 40+ nutrients for most species these days.
However, one aspect of formulation that is somewhat more
difficult to use linear formulating software for is how to
accommodate the effects that different ingredients have on the
palatability of the feed.
This aspect of diet formulation requires more experience
and knowledge of both the animal and the ingredients, to
understand what the animal does and does not like and how to
use that knowledge to make a palatable feed.

Excellent nutrient composition profiles

Some ingredients, despite their excellent nutrient
composition profiles, are well known to be poorly accepted by
some species. Consider for example the data in Figure 1 which
shows some recent data from IFFO work comparing the feed
intake by Atlantic salmon in Scotland of different fishmeals
against single-cell protein (SCP), soy protein concentrate
(SPC), soy protein isolate (SPI) and corn gluten meal (CGM).

Figure 1: Mean feed intake (% body weight/d) by Atlantic
salmon fed five different fishmeals (dark blue) compared
against the reference feed (light blue) used as the basis for all
diets and four alternative ingredients when each is added to
the diet at the same inclusion level.

Without exception, the fishmeals each improved the feed
intake by the fish, relative to the reference diet. In contrast,
each of the alternatives decreased the feed intake and can
be said to reduce the palatability of the feeds through their
inclusion.
However, the way in which we assess the palatability effects
of an ingredient is also open to interpretation and a range of
design constraints. Much of this has to do with the way in which
an animal responds to food and which physiological parameters
are controlling it at any given time and what senses are used.
Feed intake, over the long-term, in aquatic animals is
generally regulated by energy or protein demand combined
with the influence of the animals’ endocrine regulatory
processes (e.g., ghrelin, cholecystokinin etc) that dominate this
control over appetite. However, these factors tend to be the
long-term (weeks and months) responses.
Formulators can control this effect by ensuring diets are
adequately balanced in their nutrient profiles. In the short term
(seconds, minutes, hours and days) though, the animal relies more
on its sensory perception to determine what to eat or not to eat.
In this scenario, in aquaculture species at least, biochemical
cues from the ingredients become important. Those signals
that the animal can see, smell, and taste become critical in
defining those rapid responses that drive the short-term feed
intake responses. These biochemical cues usually result from
a range of small, water soluble molecules like amino acids,
nucleotides, and peptides.

Different species respond better to different cues

While the long-term drivers are generally common among
the different species, the short-term drivers can be markedly
different and as such, different species can have different
attractant profiles (levels and combinations of the various
amino acids, nucleotides, and peptides) that they respond to.
Making the process even more complex is that combinations
of different chemicals can act in a synergistic manner. As such
different species respond better to different cues and this in
effect becomes the critical knowledge that formulators must
rely on to choose the better ingredients depending on what the
feed being formulated is destined for.
Whilst there is some public domain data on the palatability
responses of different species to different ingredients, most
is held as trade secrets by feed companies and formulators
across the world.
However, it is well known amongst the industry that this
is one of the distinct advantages of marine ingredients, in
that they have a much more favourable profile of amino
acids, nucleotides, and peptides for most animal species and
therefore confer significant positive palatability effects.
Putting a value on the palatability responses of the various
biochemical combinations (the amino acids, nucleotides, and
peptides) has been a difficult issue for a long time. Not only
are these biochemicals usually more expensive and difficult to
measure, but the combinations as mentioned before might be
great for one species and not so great for another.
Often it is difficult to replace the knowledge that is gained by a
simple feeding study with the animal and ingredients of interest,
when the difference is often just a simple matter of taste.

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.
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Thai Union embraces satellite
technology

I

n collaboration with Sea Warden, a satellite data
analytics company and Wholechain, a supply chain
traceability company, Thai Union has commenced the
use of satellite imaging for shrimp farming producers.
The goal of the project is to generate Key Data Elements
(KDEs) – which are elements with impact on an organisation’s
operations and decisions – for automated shrimp farms. They
are equipped with traceability technology and combined with
the KDEs collected through satellite imaging, are capable of
supporting sustainable farming practices by providing insight
into shrimp health and wellbeing.
Satellite imaging is an “emerging technology within
aquaculture,” states the Thai Union in a press release. It
has countless benefits for a number of industries include
agriculture, forestry and wild capture, but has only begun
to emerge as a technology within the aquaculture sector.
KDEs have been discussed in more recent years by those
advocating for greater sustainability and traceability within
food production, so that customers are better equipped
with knowledge about the source of their food in purchase
decisions.
Thai Union said that they believed insights provided from
satellite imaging was a “promising way” of reducing risk
and reaching sustainability targets.

‘“Accessing reliable information for shrimp farms across
wide geographies can be both challenging and expensive,”
says Adam Brennan, Group Director of Thai Union. “We
see exciting potential in the use of satellite imaging to
improve our transparency, assess risk and monitor the
performance of our shrimp farms. We will continue to
explore ways to use satellite technology as it continues to
evolve.”
In the pilot portion of the project, Sea Warden applied
machine learning and artificial intelligence (AI) techniques
to generate KDEs, based on a 24-month period of activity
at multiple shrimp farms within Thai Union’s network.
Wholechain then transferred the KDEs through Thai
Union’s supply chain with the insights provided from Sea
Warden.
“Satellite-derived KDE’s are a simple and independent
way for retailers, certifiers, and processors to provide
greater farm-level transparency. Satellite data maximises
investments into traceability systems like Wholechain’s
blockchain technology to more effectively reduce risk and
increase confidence across the supply chain,” explains
Zack Dinh, Sea Warden co-founder.
Thai Union is a leading seafood producer and producer of
shelf-stable tuna products, as well as a founding company
of the International Seafood Sustainability Foundation
(ISSF), which commits itself to the long-term sustainable
use of tuna fisheries.

FISH FARMING TECHNOLOGY

aquafeed.co.uk

New lease agreement for RAS facility

N

aturalShrimp recently signed
an agreement with the local
authority in Jefferson County,
in the US state of Florida, to lease ten
acres of land.
The leased area will be used for
a 250,000 square foot production
facility for shrimp, and Jefferson
County will be helping to identify
and pursue up to US$25 million in
funding grants.
The selected location was deemed
to be suitable for the company’s
activities as it can accommodate
a 250,000 square foot production
facility and is favourably located, on a
four-lane state highway and within the
County Opportunity Zone.

The agreement also extended to
coordinating with local high school and
college work programmes to provide
training and support for potential
NaturalShrimp employees too.
The company has also signed a
letter of intent with the Water Quality
Association (WQA) to develop an
advanced training and certification
programme for water treatment
professionals, to expand the number
of skilled aquaculture workers based
in Florida.
“After extensive due diligence, the
site in Jefferson County, Florida is
an ideal location for our next shrimp
facility, and we are privileged to be
working with the County to advance
12 | March 2022 - International Aquafeed

our development plans,” explains
Gerald Easterling, the CEO of
NaturalShrimp. “The new facility
will enable us to effectively scale up
production output predicated upon
growth in demand for NaturalShrimp
within the large Florida market.”
“The size and scope of our planned
Florida facility will require many
skilled aquaculture workers that are
qualified to operate next-generation
equipment that require the highest
water quality standards with the
lowest environmental impact,”
Easterling added.
“Training and credentialing water
treatment professionals will not
only provide the talent we need but
will also help to boost workforce
development in the region.”
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First harvest of iFarm project

C

ermaq’s iFarm project is now overseeing the
deliverance of the first fish produced on the
farm. Results from the harvest demonstrate the
maintenance of good health and welfare of the fish, which
were stocked in the sea site in Martnesvika, in the latter
half of 2020.
The iFarm project looks to run over five years, as it
utilises latest technologies such as artificial intelligence
and machine learning in order to identify fish in the pen
and track their health and wellbeing.
Phase one focused on adapting iFarm equipment in
the pen to the fish’s behaviour, which was tested in

G e n t l e

C l e a n

the Martnesvika sea site. This resulted in important
information on camera arrangement, lighting and data
processing to ensure detailed health records for each fish.
The project successfully reduced the need for delousing
at farms by 50 percent compared with conventional
pens, scoring highly on welfare indicators throughout the
project.
"The fish behaviour we have observed in phase 1 tells us
that the fish is doing fine with the iFarm equipment in the
pen,” explains Karl Fredrik Ottem, iFarm project manager.
“This is further supported by the results from the harvest.
The fish has had a good life in the iFarm pens.”
Phase two of iFarm was reached last year, as an entire
sea site was equipped with an iFarm setup following on
from stocking the fish in autumn, which is taking place in
Vesterålen.
"We have learned a lot that we have already implemented
in phase 2, and we have received a number of answers
that take us to the next step. An important part of the
innovation work is to find out what works and what does
not work,” comments Mr Ottem.
As the project is ongoing and developing, it invites
several uncertainties. The concept cannot include ordinary
underwater feeding equipment, and as shown by the
harvest results, the existing underwater feeding system
needs to be further developed.
The iFarm fish were harvested at the Steigen processing
plant and will be delivered to customers in Europe and
Asia.
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The world’s first industrial programme
dedicated to beetle genetics

Ÿ

nsect announces the launch of ŸNFABRE, the first
industrial genomic selection programme applied to mass
insect breeding.
More specifically, the programme brings together a number
of fields of expertise and powerful innovations in developing
phenotyping tools (biological trait identification) and genotyping
tools (identification of genomic variation), mathematical models
and industrial processes.
The ŸNFABRE project looks set to enable the creation of
pioneer units that will both select and multiply effective, resilient
insect lines and help further our understanding of insect biology.
Lying, as it does, on the interface between industry and R&D, the
‘Ÿnfabre’ programme is sustained by a consortium of companies
established in their field, and a benchmark public laboratory.
To Ÿnsect's leadership in the processing and breeding of
insects has been added CEA-Gencoscope’s know-how in
sequencing and the genetics of mealworms, Aprex Solutions’
digital imaging/video analysis tools based on artificial
intelligence and the high-throughput sequencing and genotyping
of Thermo Fisher Scientific.
The programme has received EUR€4.34M (US$4.98m) in
funding, as part of the call for ‘Competitiveness Structuring
Projects’ as part of the State’s Investments for the Future Policy
(IFP) being managed by BPI. It was fostered by the support of the
French poultry and aquaculture breeder's union (SYSAAF) and
received a twofold endorsement: from the Vitagora competitiveness
hub and by the Agri-Food Sector Strategic Committee.
This programme, unique in the world, enables the
reinforcement of real synergies towards dissemination and
gaining acceptance of emerging breakthroughs in the industry,
within the scientific community, and amongst decision-makers
and society generally.
“The genome thus obtained by CEA in collaboration with Ÿnsect,
using cutting-edge methods, is of exceptional quality, with DNA
sequence lengths almost as long as the chromosomes themselves.
This is a major breakthrough for the sector, enabling us to begin
unprecedented studies on the relationship between genes.
“We are at the start of a new science of the beetle and have
little doubt that new properties of our insect, particularly in the
field of health, are set to be discovered over the coming months
and years,” adds Thomas Lefebvre, Ÿnsect’s VP R&D BioTech
Innovations Director of BioTech Innovations R&D.
Tangible answers to food security issues
The ŸNFABRE project is aimed at helping to provide tangible
answers to food security issues and to have a real environmental
impact in line with French, European and international
sustainability programmes (EU Green Deal, FOOD 2030,
COP21, FAO SDGs).
“The recognition and funding received by this project have
been unprecedented and underline the strategic importance of
genetics in Ÿnsect’s development.
“With ŸNFABRE, we are taking part in a new breakthrough
approach to bring out new cutting-edge technologies and
advance scientific knowledge of insects. ŸNFABRE is also a
major and structuring programme which has the potential to
help strengthen the leadership of France and Ÿnsect in insect
breeding even as global competition is intensifying,” Ÿnsect’s
CEO, Antoine Hubert adds.

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
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Antonio Garza de Yta

T

Congratulations to INAPESCA
for its first 60 years!

oday I want to dedicate this column to the
most important institution of Fisheries and
Aquaculture in Mexico, INAPESCA. All
of us who have dedicated our lives to this
exciting activity almost certainly have very
pleasant memories of it and surely, we have
all had a great teacher or an endearing colleague who has
formed part of this experience.
Today, more than ever, in times where opinions are
apparently more important than scientific facts, we must
ensure that the scientific arm of the aquaculture and fisheries
sector has our full support and collaboration.
I have always commented that INAPESCA should build
the partitions so that the other institutions and the sector
build the castles. Undoubtedly, for an aquaculture still in the
development stage in our country, it is truer now than ever.

Aquaculture today faces important challenges:

1. Aquaculture feeds need to reduce or preferably eliminate fish
protein and oil from their formulations.
2. We need to consolidate genetic programs in the main crop
species that focus on the adaptability of the species to climate
change, resistance to diseases and production characteristics
such as growth rate and feed conversion factor.
3. We need to strengthen capacities at all levels throughout the
value chain, including decision makers.

All these tasks where INAPESCA must participate and
preferably be the one who leads these efforts.
All of the actors must ensure that the activity takes on and
maintains the level of relevance that it deserves. The sector,
and it must be made clear that not only in our country, is
far from receiving the attention it needs, especially when
we have a scenario in front of us where it is estimated that
within a decade there will be a food crisis.
We must not tire of sharing that aquaculture can be the
most sustainable way of producing protein in the world, and
that we are not only producers of shrimp and salmon, but of
almost 500 other species that are a fundamental factor for the
food security of the planet.
For this to happen, we must all start thinking about the
way in which we must transform and potentiate aquaculture
to ensure that protein of the best quality, both animal and
vegetable, is produced through it, as well as how to carry
out this task based on the best scientific evidence available.
INAPESCA should be the backbone of all of these actions.

Using materials & human resources in the best way

One of the best ideas that we have had in Mexico in
recent years is the formation of the National Network
of Fisheries and Aquaculture Information and Research
(RNIIPA). The vision of working together using material and
human resources in the best possible way with a vision and
objectives based on a consensus amongst all of the actors, is
undoubtedly the correct way to carry out public policy.
Unfortunately, this effort has not found recognition by
not having a budget allocated to the network. As a sector,
something that we must ensure is that INAPESCA has
sufficient resources for the RNIIPA to function effectively, so
it can carry out its daily tasks in a dignified and professional
manner.
This year we celebrate INAPESCA's 60th anniversary,
and everyone in Mexico should celebrate. I don't think there
is anyone in their right mind who doesn't see the need to
strengthen this institution.
Today, we must work together, regardless of ideologies,
to keep aquaculture moving forward. Today, we can think
differently, have different visions of the world, dedicate
ourselves to the fishing or aquaculture sector, but regardless
of which part of the value chain we belong to, there will
always be an institution that unites us all, and it is time to
support it.
Happy first 60 years!

Antonio Garza de Yta, PhD in Aquaculture from Auburn University, President of Aquaculture without Frontiers,
WAS President and creator of the Certification for Aquaculture Professional (CAP) Program. He is also the
Spanish Editor of International Aquafeed Magazine and founder of the International Center for Strategic
Studies for Aquaculture. He is currently Secretary of Fisheries and Aquaculture of the State of Tamaulipas.
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reated with the the support of BioMar, Cargill/
EWOS, Skretting, and the Aquaculture
Stewardship Council, this report represents the
12th edition of the Sustainable Fisheries Partnership
(SFP) global sustainability overview of the main Pacific
and Atlantic fish stocks used for reduction purposes (to
produce fishmeal and fish oil).
The list of fisheries evaluated remains broadly the same
as in the 2020 edition, except for four new fisheries that
have been included this year. The fisheries are rated
according to the sustainability assessment presented on
FishSource (http://www.fishsource.org), SFP’s public
database of fisheries information.
These assessments are based on the most recently
available public data as of June 2021, and generally
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Overview 2021
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represent a snapshot of the position in 2020 regarding
management quality and stock status indicators, and in
20191 for catch statistics.
The report remains focused on fisheries that provide
whole fish to the fishmeal and fish oil industry and does
not cover fisheries that generate trimmings. It does not
extensively cover detailed fisheries evaluations for Asian
small pelagics and mixed-species trawl fisheries, because
of the current difficulty in establishing management and
catch data.
This omission is significant, because the fisheries of Asia
provide very large quantities of fishmeal and other marine
ingredients; it is hoped that future editions of the report
will be able to extend coverage to at least some of these
fisheries. Nonetheless, we are confident that the report
continues to cover a significant proportion of whole fish
used in global fishmeal and oil production.
This report includes new chapters that look at long-term
changes in the performance of the main Atlantic and
Pacific reduction fisheries, highlight specific concerns
for some key straddling stocks in the NE Atlantic,
announce the launch of the Global Roundtable on Marine
Ingredients, and look at evaluating the direct and indirect
environmental impacts of reduction fisheries.
Overall, for the main results from the assessment of the
24 stocks included in the current overview, the analysis
concludes that there has been an increase in the overall
sustainability status of the fisheries covered.
To read the full SFP report, follow this link:
https://sustainablefish.org/publications/
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ROV company secures US$6m
Grant for advanced subsea
technology development

C

anada’s Ocean Supercluster awarded two new
innovation projects to Deep Trekker for US$6,000,000
to develop a Resident Autonomous Aquaculture Cage
Inspection system and an Autonomous, Unmanned Vessel
with submersible vehicle flyout to perform inspections and
build models of offshore wind structures.
This grant will help push the company’s technology to
the forefront of artificial intelligence and autonomy in
sustainable industries.
“It is important to monitor the integrity of structures in
open water to inform decisions of how to maintain these
critical assets,” notes Sam Macdonald, President of Deep
Trekker. “These grants will enable us to create families of
unmanned systems that are safer and easier to deploy than
ever before.”

Ensure good fish health over time
The new resident inspection system will have a remotely
operated vehicle stationed in a garage, ready to deploy to
perform inspections and maintenance of nets to minimise
the risk of collapse, fish escapes, and ensure good fish
health over time on fish farms.
Working in collaboration with partners Visual Defence
and MOWI, Deep Trekker’s inspection system will utilise
artificial intelligence and machine learning to reduce the
burden of identifying defects on the human operators of
the systems.
The other project is what can be described as a
mother-daughter system, where an unmanned surface
vessel deploys a remotely operated vehicle with
sensors that enable it to scan a structure and build a
model of it.
The project will produce a system that allows operators
to control it from shore and drive out to an offshore wind
farm to inspect structures such as monopiles safely and
easily.
The offshore wind inspection system project is
a collaboration between unmanned surface vessel
manufacturer HydroSurv, underwater laser and
photogrammetry sensor manufacturer Voyis, and Deep
Trekker.
Both of these systems will play an important role in
making inspections more cost-effective, safer, and more
accessible for sustainable food and energy production.
Maintaining these structures will ensure access to cleaner
energy and sustainable animal protein.
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Sustainable seafood, conscious consumers
The innovation areas of Skretting AI are tightly
matched with the global rise in seafood consumption,
combined with the rise in conscious consumers. The
pandemic has highlighted the need for sustainable,
healthy and local food and there is an expectation that
companies will operate in a conscious, transparent and
ethical way.
“A Skretting-fed fish or shrimp matches these
requirements,” says Mr Obach. “We contribute to
more than 21 million seafood meals every day – a big
responsibility. We innovate to incorporate the needs of
both our clients and the wider society.
“We believe that the biggest challenges facing
aquaculture today are ingredients (availability,
sustainability and logistics) health challenges and
circularity. We have a clear roadmap to address these
challenges, and a dynamic and dedicated team making
it happen.
“We have a dual role to support the business with the
challenges of today and our longer-term responsibility
to bring innovative solutions for tomorrow to drive
aquaculture into the future. These are exciting times
for aquaculture innovation at Skretting!” concludes
Mr Obach.
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kretting ARC has been renamed and restructured
into a complete and multi-functional unit,
incorporating its global marketing, sustainability
and digital teams into its midst.
The new unit is called Skretting Aquaculture
Innovation (AI) and integrates all aspects of
innovation – from basic to applied research, to product
development to digital innovation and sustainability.
“What we have created is a completely dynamic
approach towards innovation, where we don’t focus
only on one aspect of innovation, for example
ingredients, health, digital or only sustainability,” says
Alex Obach, Skretting Innovation Director.
“We have put all of this together into an integrated
and agile value centre, with our clients’ current and
future needs at the core. We operate in a specific area
of the aquaculture value chain, with great diversity
in our clients, the species farmed and the ingredients
available.
“However, there are innovation areas that add value
across the board, including sustainability, life start,
health, ingredients and more,” continues Mr Obach.
The new unit remains headquartered in Stavanger,
Norway, and comprises more than 150 experts across
the functional areas, closely collaborating with
colleagues around the world.
With novel technologies in the Skretting Bubble
combined with future solutions from Nutreco
Exploration (NutEx) set to deliver exclusive
ingredients through phytotechnology, biotechnologies
and physical chemistry, combined with increasing
opportunities through Nutreco’s breakthrough
investment arm NuFrontiers, Skretting AI is at the
forefront of cutting-edge innovation.
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Introducing Skretting
Aquaculture Innovation
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Pole Position!

Leiber Brewers‘ Yeast products only the best for aquatic health!
Leiber Animal Nutrition develops and produces
sustainable brewers’ yeast products with the
primary goals of improving:

| feed quality
| performance
| animal welfare
Whether whole brewers‘ yeast cells, yeast cell
wall components (MOS), yeast extracts or highly
purified beta-glucans: Leiber Brewers‘ Yeast
will aid you in taking the aquatic pole position.
Just get in touch - we’re looking
forward to meeting your needs.

Visit our new website:
leibergmbh.de

Leiber GmbH | Hafenstraße 24 | 49565 Bramsche
Germany | info@leibergmbh.de
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SAIC projects to deliver UK£50
million in additional annual
turnover by 2026

P

rojects funded by the Sustainable Aquaculture
Innovation Centre (SAIC) will deliver additional
turnover of £50million/US$67.39million (UK£1 =
US$1.35) per annum for the companies involved by 2026,
according to new research.
The economic impact assessment produced by Frontline
Consultants and independent economist Steve Westbrook
analysed 60 projects funded by SAIC over its first and
second phases. It found these initiatives had a combined
value of UK£52.7 million, 60 percent of which – UK£31.4
million – was contributed by business partners within the
aquaculture sector.
Supported by the expected UK£50 million per year
increase to turnover, the projects will create 600 new
full-time equivalent jobs by 2026 – largely across rural
and remote areas of Scotland where well-paid, yearround, skilled jobs are particularly important for local
communities. UK£30 million of the additional turnover
figure is directly attributable to SAIC.
The innovation centre also leveraged nearly £10 million
(£9.8 million) of external funding from UK and European
sources over the course of these projects. Overall, for
every UK£1 of SAIC funding granted to research projects,
a further UK£4.67 was leveraged from businesses in the
aquaculture sector and other funding sources.
“This report highlights the clear benefits of investing
in aquaculture innovation and what SAIC exists to do:
support increased economic impact with a reduced
environmental footprint in UK aquaculture,” says Heather
Jones, CEO of SAIC.
“The work we have funded has delivered new products
and processes, enhanced fish health and wellbeing, created

new revenue streams for businesses, and even supported
the development of new companies, along with a range of
other outcomes.
“Perhaps just as importantly, the report demonstrates that
our work has helped maintain Scotland’s competitiveness
in the global aquaculture sector and sustained jobs in
remote and rural communities.”
A valuable tool
One of the companies to benefit from SAIC’s funding
is AquaGen Scotland. With SAIC’s support, AquaGen
Scotland worked with the University of Stirling’s
Institute of Aquaculture, Cooke Aquaculture Scotland,
and Dawnfresh to identify biomarkers in salmon that
indicate a greater resistance to a bacterial infection called
Flavobacterium psychrophilum.
The research breakthrough allowed AquaGen Scotland
to begin selective breeding in Scotland that would produce
salmon with greater natural resistance to the bacterium,
supplying the first resistance-selected eggs early in 2021.
“The genetic markers we discovered through the project
are a valuable tool in our breeding work and enabled us
to develop a new product with significant benefits for fish
health and wellbeing,” says Andrew Reeve, Managing
Director, AquaGen Scotland.
“SAIC played a crucial role in making this work happen
and bringing us together with the right academic and
sector experts to reach a new research milestone,” he
concludes.
“The project with AquaGen Scotland underlines the
wide-ranging benefits that investing in research and
development can provide, not only to the companies
directly involved, but the wider sector as well,” adds Ms
Jones.
“Through collaboration we can tackle the sector’s main
challenges and make Scotland a centre of excellence for
innovation in aquaculture.”
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THE INNOVATIVE SOLUTION TO CLEANER FISH MANAGEMENT & SEA LICE CONTROL

COMPLETE, TAILORED

FEED BLOCK DIETS
FOR LUMPFISH & WRASSE
VITA AQUA FEEDS

•

UNIQUE STRATEGIC FEEDING SYSTEMS

•

IMPROVED HEALTH & WELFARE

•

REDUCED STORAGE & ENERGY COSTS

•

NO PREPARATION, NO REFRIGERATION

•

PRACTICAL & EFFICIENT TECHNOLOGY

•

HIGH QUALITY, SUSTAINABLY SOURCED INGREDIENTS

www.vitaaquafeeds.uk

info@worldfeeds.uk

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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Creating social impact
through sustainable
aquaculture business
The Story of the AwF
project in Nigeria
by Dada ‘Foluso, Goodwill Amabassador Aquaculture Without Frontiers, Nigeria

S

Aquaculture without Frontiers CIO was established in the UK with
the specific purpose of promoting and supporting responsible
and sustainable aquaculture that assists in poverty alleviation and
improves rural livelihoods in developing and transition countries.

ometime in May 2021, we at Aller Aqua
Nigeria received correspondence from our
colleagues in Europe about the Aquaculture
Without Frontiers (AwF) Charity
Organisation in the United Kingdom,
seeking project partners in Nigeria.
The request was simple, AwF hoped
to pilot a viable aquaculture project in
Nigeria that could improve the income of
smallholder fish farmers and share relevant knowledge through
their communities.

In its work, Aquaculture without Frontiers CIO draws on the
experience of respected professionals from every relevant
discipline.
Aquaculture without Frontiers CIO is unique in devoting all of its
resources and attention to aquaculture; however, it does not
seek to promote aquaculture in isolation, but as a component
of integrated rural and coastal development plans and with
strategies that alleviate poverty.
There are a number of Aquaculture without Frontiers organisations
around the world – USA, Mexico, Australia to name a few – and
each organisation is independent but operating under the
common banner set up by its founder and the former Patron of
our AwF Michael New O.B.E. with the objects of the charity predetermined within its Constitution.
For more information on the UK Charity or to join us in fundraising
activities or to help identify deserving projects please contact us
on: awf@aquaculturewithoutfrontiers.org.uk
www.aquaculturewithoutfrontiers.org.uk
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The task however for us in the Nigerian team was not as straightforward.
On the macroscale, Nigerian aquaculture activities contribute only about 26%
to the total yearly fish volume of the fisheries industry and about 60% of this
consists of smallholder farmers' efforts, with average yearly outputs of 5MT of
fish.
In this context, it requires about 60,000 fish farmers to produce the industry's
current outputs. In truth, the opportunities are enormous for the aquaculture
industry in Nigeria remaining at 63% of the global average and Africa’s most
populous country remains a net importer of fish and fish products. There are
therefore opportunities for the aquaculture industry to substitute the 74% current
contributions of its strained capture fisheries sector and gain income by reducing
its US$931m import burden of fish and fish products.

The daily challenges of the smallholder farmers

On the microscale, however, we deal with the daily challenges of the
smallholder farmers who struggle to produce and market their fish and fish
products profitably. The average smallholder farmer lacks access to adequate
production resources, technical knowledge, markets, and agribusiness
management. These are critical success factors given the relatively volatile
economic environment they operate. Due to rapidly increasing overhead costs and
currency deflations, aquaculture production in Nigeria has continued to decrease
since 2016 leaving Nigeria as Africa’s largest importer of fish.
It was not all grim, however for us at Aller Aqua Nigeria when we agreed
to partner with the Aquaculture Without Frontiers Charity. We understood the
cultural and social cohesion that exists within smallholder farmers in their local
clusters and had for more than six years, invested in sharing critical knowledge on
technical and business management with them in their local communities.
We called these sessions farmers' workshops or farm cluster meetings and had
gained access to more than 6000 smallholder farmers across the country. We
had also deployed extension service agents to some farming clusters across the
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country to help the farmers with their
day-to-day management operations.
We were, therefore, in strategic
alignment with the objectives of the
AwF, and while we did not know for
sure that it could be done successfully,
we were confident we already had our
foot in the door, and our team was a
great fit for the project. We knew we
had to deploy our best hands, ensure
optimal management practices, and
use only good fish seeds as well as
Aller Aqua’s high-quality Claria Float
feeds.

Improving economic standing

The AwF project was designed to
improve the economic standing of
the participating farmers, but more
importantly, create an awareness that
fish production among smallholder
farmers can be sustainably profitable
and necessary knowledge and
resources, transferrable.
As funding remains a scarce
resource, the first project was to
empower only three farmers and test
the proposed social impact model.
As Simon put it during our project
planning meetings – “We want the
AwF project in Nigeria to support
farmers in their community in phases,
and just like the fingerlings they raise,
we all begin to grow together”.
The management head at Aller Aqua
Nigeria, Lasisi Nurudeen, selected
a project team that consisted of a
project coordinator (PC) and project
extension officers (PEO) to oversee
the execution of the project.
The team consisted of:
1. Iriekefe David – Project Extension
Officer
2. Oyedare Olumide – Project
Extension Officer
3. Aladesanmi Paul – Project
Extension Officer
4. Dada ‘Foluso – Project Coordinator
The project team went ahead to
design the project to meet the essential
criteria needed. They included:
1. Locations estimated to accomplish
most effective community impact
2. Proximity to competent technical
officers for support
3. Manageable variation of catfish
market characteristics to enable
better selling prices of table-sized
fish.
We profiled and chose farmers who
were:
1. Already existing with a pattern of

213 million people (Statista, 2021)
35 states and 1 Federal Capital Territory (Abuja)
Currency is the Naira (NGN)
Major Languages are - English, Yoruba, Hausa & Igbo

Tables 1 and 2: The results, harvest, financials and target production goals for each project site
Target Production data

OS LOGAN
FARMS (112
Days)

EJANLA FARMS
(120 Days)

TEEGOLD
FARMS (120
days + 15
selling days)
1,100

Number of stocked fish

1,100

1,100

1,167

Fish size at stocking in g

5.00

9.5

8.2

9

Survival rate %

92.00

93%

97.51%

82.09%

Number of final fish

1,012

1,005

1,138

903

Feed Consumption

1,050

1,050

1050

1,050

Fish size at harvest in g

1,000

1,030

1,054

1,000

FCR (growth)

1.01

1.02

0.88

1.06

Fish production in tonnes (harvest)

1.01

1.035

1.2

0.9

FINANCIAL
PARAMETERS

TARGET

OS LOGAN

EJANLA FARMS

TEEGOLD

Total Feeds Cost

764,379.96

764,379.96

764,379.96

764,379.96

Overhead

90,000.00

67,500.00

90,000.00

67,500.00

Juvenile

27,000.00

27,000.00

27,000.00

27,000.00

TOTAL COST

881,379.96

858,879.96

881,379.96

858,879.96

1,000

950

910.83

996.68

Selling Price per kg
Total Harvest (kg)

1,012

1,035

1,200

903

Total Revenue

1,012,000

983,250

1,092,996

900,000

Margins (Naira)

130,620.04

124,370.04

211,616.04

41,120.27

14.82%

14.48%

24.01%

4.79%

% Profit
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growth mindset in their farm history.
2. Verified by project extension officers for minimum
operational risks
3. Satisfactorily educated to comprehend the objectives of basic
production/record-keeping practices.
The three farms chosen were:
1. OS Logan Farms - Mr Damilare Osinuga
2. Ejanla Farms – Mr Adedeji Alabi
3. Teegold Farms – Mr Taiwo Lasisi
We provided a feeding recommendation datasheet, farm
production records document, and target production goals that
guided the farmers and the PEOs on the critical management
activities to ensure success.
Given the current unstructured and seasonal markets for fish
and fish products, we went hard to work to guarantee fair market
prices for when the fish raised were projected to be ready.
This was a critical step in ensuring that the AwF project in
Nigeria achieved three goals envisioned to be:
1. Viable fish production cycle
2. Economic gains for the farmer
3. Better farming practices are observed and adopted by other
farmers in the communities where projects are delivered.
Without ensuring that the fish produced could be sold at a
profit, none of the objectives would be achieved. The other
farmers may even become more entrenched in their current
practices, citing a Yoruba cultural lore – “Orisa boo ba le gbe mi,
fi mi le bo o se bami” to insinuate that new practices that don’t
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deliver significantly different results need not be adopted.

AwF in Nigeria project execution

The project was estimated to be completed in 22 weeks. Two
weeks were earmarked for preparation, 17 weeks (120 days)
for fish production, and two weeks for fish sales and farm cycle
round-ups, while a final week was for post-project assessments.
Our activities were scheduled on a Gantt chart and monitored
weekly by the project coordinator to ensure there were no skips
on critical project activities. Expected farm activities were
outlined in farm production cards and given to the farmers and
their attached PEOs.
The AwF trustees also reviewed monthly reports of activities
received from the project coordinator. The target production
goals, and each project sites achievement are tabled on the
previous page:
In general, the project execution with the three farmers was
successful, albeit with different but important learnings for the
future.

Impact of the Aquaculture without Frontiers project

The biggest achievement for social impact was in Oslogan and
Ejanla farms, where the farmers in the community visited the
project sites severally while the fish were raised, and some others
witnessed the harvesting and sales exercise. They were very
highly impressed because the fish production cycle, following
the technical guidelines from Aller Aqua’s team, was achieved in
112 - 120 days.
Current production practices allow smallholder farmers to
achieve table-sized fish (1kg) only after 150 – 160 days. They
are now eager more than ever to participate in the AwF /AAN
opportunities demonstrated in their communities and further seal
their adoption of better practices so they can also benefit from
the incomes possible when they have three production cycles in a
year, instead of two which is their current norm.
In a ripple effect, the shift in ideology and resultant increased
production capacity of smallholder farmers will go a long way in
closing the production gaps for aquaculture in Nigeria.
The local farmers were even more excited to discover that the
sales timing/pattern allowed the fish to be sold at a fair market
price. This was also crucial because many smallholder farmers
were constantly stuck in a buyers’ market.
The sales dynamics employed in Teegold farm located in the

city centre (Lagos, Nigeria) was also an important learning point.
While many markets will usually sell off harvests in bulk, the
farmer planned a sales/marketing extension of 15 days without
incurring costs above budget. He then sold to retailers in bits for
higher than average prices. The method further ensured his ability
to fully recover the AwF grant provided although he initially had
huge mortality losses.

Looking forward

In 2021, WorldFish reported that aquaculture in Nigeria
can be leveraged to increase domestic food production and
the right investments in the sector will uplift the poor and
vulnerable, especially women and youths. To improve food
and nutrition security in Africa’s most populous nation through
aquaculture, continued and increased support as demonstrated
by the Aquaculture Without Frontiers/Aller Aqua partnership
is a critical need for smallholder farmers to achieve business
viability.
Expanded financial support within a framework of efficient
input supply chains, and structured technical and business
management skills, are essential to de-risk the fish production
process and create more profitable small-scale fish farms.
Investments in market research, skills, and resources beyond the
fish wholesaler are also critical in creating sustainably viable
farms.
Sales of fish products to markets through an omnichannel
approach at a fair price ensures that farmers can continue to
invest in better production and environmentally sustainable
practices without fear of losses at sales, and the large
Nigerian population can access wholesome fish products more
affordably.
We and our farmers across Nigeria continue to hope for
structured investments in the aquaculture industry – in
production, farm business management, and fish products
marketing. Our learning and experiences with the first
phase of the Aquaculture Without Frontiers support can be
replicated and improved across key clusters/markets in the
country.
With the right opportunities, we hope to improve the
livelihood of many more smallholder farmers, propagate more
environmentally sustainable farming practices and ensure
affordable fish protein for the children and more vulnerable
people in our country.
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Screening functional feeds using cell
culture approaches
Investigating GALT leucocytes as a health screen for functional ingredients

N

by Dean Porter and Samuel AM Martin, Scottish
Fish Immunology Research Centre, University of
Aberdeen, Scotland
& David Peggs and Charles McGurk Skretting
ARC, Stavanger, Norway

utrition is central to health
management in fish welfare to
combat stressors and pathogenic
organisms. Feeds directly impact
the fish immune response and as
such the effects are often measured
using full scale feeding trials.
New approaches are required
to further understand functional
mechanisms of feed additives, with cell culture being a new
complementary method to traditional feeding trials. Using
established cell lines to identify cellular responses represents an
alternative method which reduces the number of fish being used
for trials.
The Gut Associated Lymphoid Tissue (GALT) has drawn
attention due to its relevance regarding nutrition as it is an

important interface between nutrition and the host. The GALT
tissue contains many different types of immune cells and
therefore has the capacity to respond to a variety of different
pathogenic organisms making it an ideal model in which to study
host immune responses.
“It was an honour to be selected as one of the Student
Spotlight Award Finalists. It was an amazing experience to be
given the opportunity to present my work briefly to so many
people in the aquaculture sector.
My PhD is a collaboration between the University of
Aberdeen and Skretting ARC investigating the role of specific
dietary stimulants and their effects on the immune response.
The plan is to use GALT leucocytes as a health screen to
measure the immune response to these molecules and well
characterised pathogen associated molecular patterns. The aim
of this research is to reduce the number of fish being used in
dietary trials and improve aquaculture nutrition research.”
Dean Porter
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Delivering additional or enhanced benefits

Functional feeds are feeds that deliver additional or enhanced
benefits above and beyond their basic nutritional value and
can include various additives including prebiotics, probiotics,
micronutrients, and immunostimulants that are aimed at
improving the health and performance of the fish.
These functional feeds such as the Protec diet made by Skretting
can be used to help support fish health in specific challenging
circumstances inherent in aquaculture practices. The mechanisms
by which functional feeds impact the fish are far from fully
understood at present and the various functional ingredients may
act in several different ways.
The functional components might directly interact with the
gut epithelial/immune cells causing a direct response within
the GALT, or they may function by altering the microbial
communities within the gut. The methods by which these
ingredients exert their effects on fish health is one of the key
drivers in fish nutrition research.
Prebiotics are nondigestible carbohydrates normally extracted
from microbes, plants, and yeast. These polysaccharides are made
up of repeating units of glucose, mannan, galactose or fructose.
Prebiotics are digested by bacteria in the gut resulting
in increased levels of short-chain fatty acids (SCFAs) or
immunostimulatory molecules. Bacteria such as Lactobacillus are
often seen as beneficial bacteria and are targets for enrichment
by functional feeds. This leads to increases in beneficial bacteria
which may inhibit/outcompete pathogenic or non-beneficial
microbes (Ringø et al, 2018).
Additionally, some prebiotics can act directly on the fish
intestinal cells through binding to host cellular receptors in the
epithelium, this can induce an immune response, or in some way

modulate the immunological capacity of the GALT.
This immune response can promote various immune response
pathways such as complement activation and increased cytokine
production which may lead to more protection against pathogens
(Nawaz et al, 2018). As a result, prebiotics are considered an
important mediator in promoting fish health and are extensively
used in functional diets.

β-glucans and the immune response

One of the key prebiotics used across many aquaculture species
are the β-glucans that consist of repeating units of glucose linked
by glycosidic bonds and have a range of lengths, solubility, and
branch-like structures (Petit and Wiegertjes, 2016). β-glucans are
one of the most used prebiotics in aquaculture due to its known
ability to induce both cellular and humoral immune responses
(Merrifield et al, 2010) (Skov et al, 2012).
Recent studies have shown β-glucans can act as an
immunostimulant interacting with the host immune system
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directly. Certain structures within β-glucans are considered as
Pathogen Associated Molecular Patterns (PAMPs).
The host immune cells recognise these PAMPs using Pattern
Recognition Receptors (PRRs) to trigger an immune response.
Examination of b-glucan interaction with immune cells suggests
toll-like receptor 2 (TLR2) may be involved in sensing as well
as through a C type lectin receptor homolog of the mammalian
Dectin-1 (Petit et al., 2019) (Pietretti and Wiegertjes, 2014).
Other studies have previously shown an increase in the proinflammatory response and increases in survival against bacterial
pathogens after supplementation with β-glucans in the diet (Leal
et al, 2019) (Douxfils et al., 2017) (Ji et al, 2019). This data
suggests that β-glucans can modulate the immune response and
may offer the host better protection against some pathogens.
Cell culture can provide new insights into how functional feed
components interact with the intestinal immune system (GALT).
Recent advances in cell culture methods using either immortal
cell lines or primary cell cultures can be used to elucidate the
direct effects on the cellular signalling and responses.
There are many cell lines developed for salmonid fish which
can help address specific nutritional questions. The main cell
lines are usually named after the tissue from which they were
derived such as rainbow trout gonad (RTG2), gill (RTgill-W1)
and Chinook salmon embryo (CHSE). Two cell lines that may
be of special interest for nutrition are an intestinal derived cell
(RTgutGC), and the monocyte/macrophage cell line RTS11
(Ganassin and Bols, 1998) that have maintained significant
phenotypes from the original cells. Using established cell lines to
identify cellular responses represents an alternative method which
reduces the number of fish being used for trials.
Both RTgutGC and RTS11 cell lines have showed responses to
prebiotic β-glucans indicating the prebiotic was acting directly on
cells and inducing a pro-inflammatory response Camino-Ordás et
al, (2021).
Cell lines can be used to clearly demonstrate the direct impact
of nutritional ingredients on various cell types and can be
established quickly and repeatably, opening an avenue for many
more functional ingredients to be tested. This knowledge can then
be used to supplement feeding trials or direct feed manufacture
to include targeted functional ingredients prior to testing in full
scale feeding trials.

The impacts on the microbiome

One main drawback of using these cell lines is the loss of cell
diversity and often the loss of original phenotype of the cell they

were derived from. To mitigate this issue primary cell culture
models are being developed and when appropriate may be used
alongside feeding trials.
Primary cell cultures derived from GALT can be a muchimproved reflection of the true host response due to the presence
of diverse repertoire of cell types including populations of
T-cells, B-cells, dendritic cells, granulocytes, lymphocytes, and
macrophages, hence giving a clearer reflection of the intestinal
function.
The primary GALT cells may be used as an assay to test the
effect of functional feeds on cells before testing on fish. These
models would characterise the response of specific cell types
whilst tissues of interest can also be taken to understand the
systemic response to different stimuli.
Feeding trials will still need to be used to discover the indirect
response to nutritional supplements as the cell line and primary
cell culture models aren’t able to demonstrate the impacts on the
microbiome.

Protection against pathogenic organisms

This research within the Scottish Fish Immunology Research
Centre, University of Aberdeen is focused on developing GALT
leucocytes as a tool for health screening of functional feeds in
Rainbow Trout, this research is in partnership with Skretting
ARC.
Its initial focus is to analyse how β-glucans modulate the host’s
gut health when included in the diet, with an emphasis on the
intestinal immune cells and their responses.
To achieve this, I have been developing assays based on isolated
GALT cells as these are the first point of contact with feed and
absorption across the gut wall may have direct effects on the
leucocytes present in the GALT tissues.
To date, we have been using these assays to examine
gut leucocyte function and how the functional feeds can
impact both inflammatory and antiviral activity using gene
expression analysis (both by targeted PCR and whole cell
RNAseq).
Direct comparisons have been made between the primary gut
leucocytes with the established immortal RTgutGC and RTS11
cell lines to compare direct immune modulation against PAMPs
and are in the process of measuring the response to in-vivo
studies with different functional diets.
This data is making new insights into how prebiotics affect the
host immune response directly and potentially offer protection
against pathogenic organisms.

30 | March 2022 - International Aquafeed

EXTRUDER AND EXPANDER
TECHNOLOGY YOU CAN TRUST
Extruder AL300
Almex offers a wide range of single screw
extruders and expanders which are used
for different applications.
The robust and simple design of the Almex
machines guarantees years of economical
and trouble free production.

Scan the QR-Code for
more information
www.almex.nl

www.almex.nl

Optimising aquaculture diets
with methionine
Exploring the use of
methionine supplements
in today’s aquaculture
industry

T

by Dr Karthik Masagounder, Head of Aquaculture Research at Evonik, Germany

he demand for seafood is increasing and
it is seen by many as one of the most
promising options to meet the world’s
growing population and associated need
for protein.
The aquaculture industry is still
relatively small compared to the more
established poultry and swine sectors,
but its products are increasingly accepted
as a healthy source of protein with a more beneficial omega-fat
content.
Feed cost and quality are two of the key challenges facing the
aquaculture industry as it expands. For optimal performance we
need to meet energy and nutrient requirements as cost-effectively
as possible and with the least impact on the environment. Standard
texts (such as NRC) and published papers can be used along with
in-house data to optimise the dietary nutrient requirements and
energy content of the targeted species.
In addition, Evonik has put a great deal of research effort into
developing nutrient recommendation tools to optimise weight
gain, feed conversion ratio (FCR) and environmental impact of
aquaculture species such as tilapia, shrimp, carp and salmonids.
Least cost formulation tools are typically used to meet the target
and level of nutrients by mixing various bulk ingredients as well
as different micro-ingredients such as vitamins, minerals and
supplemental amino acids.
Knowledge on the nutrient digestibility values of macro

ingredients and right bioavailability value of the micro ingredients
are highly important to achieve consistency on the nutritional
quality of the feeds.
All this data will help us optimise the performance of the
aquaculture businesses. Methionine provides a good example of
what can be achieved.

A key amino acid

Methionine is a key amino acid that cannot be synthesised and
must be provided in the diet of aquaculture species. It is a precursor
of various metabolites and is involved in several biochemical and
physiological systems, including protein synthesis, antioxidant
defence, immune response, bile salt synthesis, etc. Methionine
deficiency has been shown to affect long-term performance of fish
and may even influence the performance of their offspring.
Today’s commercial feeds are predominantly based on plant
protein and so relatively poor in methionine. They can be enhanced
by adding fish meal, which is methionine rich, but this increases
the overall protein content and is not only costly but also increases
the amount of ammonia excreted into the water.
A more economical, healthy, and environmentally friendly option
is to supplement the feed with the right amount of methionine.

Which methionine?

Methionine supplements are available in two chemical forms:
DL-methionine and DL-MHA (methionine hydroxyl analogue).
Strictly speaking DL-MHA is not an amino acid but is converted
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to methionine by the body. It is available in liquid and dry forms
which contain 88 percent and 84 percent MHA respectively.
DL-methionine contains at least 99 percent methionine. The
different chemical forms do not have the same bioavailability, so
the amount of methionine that reaches the body in a usable form is
not the same.
Bioavailability is also sometimes called ‘biological efficiency’,
‘bioefficiency’ or ‘biopotency’; but they all basically mean the
same thing, such as how well the nutrient is absorbed in a usable
form. Relative bioavailability is a comparative measure of how
well two different feeds deliver a given nutrient to an animal and
allows nutritionists to decide how much of a given supplement
needs to be added to a particular feed. It is determined by feeding
with the two products and comparing responses such as weight
gain and FCR.
The relative bioavailability of the two products is measured
by feeding them at graded levels and measuring the animal
performance. Depending on the response of the animal, a
simultaneous linear or exponential model is developed, and the
slopes of two products are compared. For the proper estimate of
bioavailability, it is important to make sure that methionine in the
basal diet is clearly deficient to at least 25 percent less than the
requirement
The term ‘relative bioavailability’ on a weight-to-weight or a
product basis is commonly used but sometimes the same term is
also used on an equimolar basis. The first compares the effect of
say 1kg of one product against 1kg of another, which makes it
easier to compare costs at the same time.
The equimolar comparison is based on the amount of active
substance in a kg of each product, considering other components in

EXCENTIAL SELENIUM 4000
The new generation of organic selenium

the product, such as water or calcium in case of MHA products.
One of the earliest studies comparing the bioavailability of MHA
and DL-methionine in fish (Channel catfish) was published in
1978. Since then, more studies have looked at bioavailability in
other fish species, including rainbow trout, sunshine bass, carp and
Nile tilapia.
Data of some of the published studies were later re-analysed
with appropriate linear slope models to determine the relative
bioavailability (Lemme 2010). A summary of these studies,
including 10 that looked at weight gain and seven that included
FCR assessment, shows that the relative bioavailability of DLMHA was 51 percent for weight gain and 59 percent for FCR
compared to DL-methionine.
The NRC published in 2011 also states that the biological
efficacy of MHA for fish is about 75-80 percent of that for DLmethionine on an equimolar basis. If you compared that to a
product comparison, such as on a ‘weight-for-weight’ basis, then
liquid MHA is 66-70 percent as bioavailable as DL-methionine and
MHA-calcium is 63-67 percent as bioavailable.

MHA has a lower bioavailability

Further studies, including research carried out by Evonik in
conjunction with the University of Saskatchewan, Canada,
have investigated the physiological reason for the difference in
bioavailability between the different forms of methionine.
The study compared the transport kinetics of the two methionine
sources along the intestinal tract of rainbow trout and revealed that
the absorption rate of DL-MHA was significantly lower (42-66
percent) across segments of gut compared to DL-methionine.
A separate study, conducted together with University of Algarve
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in Portugal, fed radio-labelled methionine sources to tilapia to find
out how the methionine sources were distributed and utilised for
protein synthesis in different parts of the body. The study revealed
that methionine from DL-methionine feed appeared sooner in all
parts of the body compared to that from DL-MHA.
In addition, analysing muscle protein, the study found that
methionine originated from DL-methionine was more present
compared that with MHA, clearly demonstrating DL-methionine
was better absorbed, bioconverted into L-methionine and also
better utilised for protein synthesis.
In contrast, when the incubation water in fish metabolic chamber
from each group was tested, there was more radioactivity in
the MHA group, indicating that more MHA was catabolised or
simply excreted into the water. Both studies confirm the superior
bioavailability of DL-methionine compared to MHA.

Leaching of nitrogen

The leaching of nitrogen sources into the environment is a
considerable concern for aqua farmers. Not only is leaching a
potential source of water fouling, but it also represents the loss of
valuable nutrient and hence an unwanted cost.
Water solubility of MHA is 80g per litre compared to 33g per
litre for DL-methionine. We compared the effect of this difference
by putting equivalent amounts of MHA and DL-methionine mass
and pelleted feed supplements in nylon bags which were then
suspended in 200ml of fresh water at 25°C.
Samples were taken at regular intervals and analysed for DLmethionine or MHA. Over the same time, 6 percent of DLmethionine leached into the water compared to 31 percent of MHA.
After just 10 minutes three times more MHA had leached
out of the sample bag, and after 30 minutes it was a fivefold

There are good reasons why dry ingredients are preferred at the
feed mill rather than liquids. Liquids can be quite viscous and
sensitive to temperature and humidity, subject to lumping, and
dosing accuracy can be compromised in rough environments.
Correct mixing can also be affected by how effectively liquids
are sprayed and absorbed by dry mass ingredients and mixing
generally takes longer. And longer mixing means lower annual
production and that affects profitability.
Lower bioavailability can also affect profitability of course because
feed will have to include more MHA to achieve the same performance
for the fish producers. Depending on the relative cost of different
methionine supplements, this could be a considerable amount.

Essential for optimal growth & health

Methionine is an essential amino acid for optimal growth and
health of farmed fish. The difference in bioavailability between
different methionine sources is significant and should be
considered if the most effective and profitable aquaculture feed is
to be used.
The bioavailability of DL-MHA in poultry and pigs is
acknowledged to be no more than 65 percent of DL-methionine,
and research suggests that it is not more than 65 percent in fish as
well and more likely it is even lower.
The issue of leaching is an added potential source of loss peculiar
to aquaculture. In the case of shrimp which tend to masticate rather
than swallow feed pellets whole, this may exacerbate the amount
of MHA products dissolved/leached out in the water.

For where ever you are!
Take the
International Milling Directory
with you

Our solutions:
Design and engineering
Build and installation MCC and PLC panels

Even when you are offline!

Software engineering PLC/SCADA
MES application Batch Explorer
Integration to other software packages
Turn-key installations incl. training, service & support

www.inteqnion.com

Dry vs liquid
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NOW!
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process automation
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Scan the QR-Code for
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difference. This may be one reason why we experience even lower
bioavailability for MHA in fish than that in chicken or pigs.

Download a searchable offline copy of the
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your device

internationalmilling.com
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TO VISIT
FOR FREE
REGISTER NOW
ON-LINE

MAY 31 - JUNE 2 2022
@ JAARBEURS
UTRECHT, THE NETHERLANDS

Scan the QR code or visit www.victaminternational.com
Register and visit VICTAM International 2022 for FREE

THE WORLD LARGEST DEDICATED EVENT FOR THE
ANIMAL FEED AND FLOUR PROCESSING INDUSTRIES

The Art
of Nutrition &
Growth
Dibaq Solutions are speciﬁc
programs designed to
offer customers a range of
services that only a leader in
aquaculture can: nutrition
for every need, continuous
follow-up of ﬁsh quality not
to mention technical and
commercial assessment. All
of this is the outcome of our
international experience.

Dibaq AquaSafe® - an internal quality seal for high-value products
By only using the highest quality raw materials, micronutrients and functional
components, Dibaq Aquaculture is a well respected company that specialises
in the manufacture of specifically tailored products.
As a result, we have managed to go further and improve the quality of these
products with this new seal, which will help our clients to achieve the maximum
performance in their own production.
The AquaSafe concept also prioritises sustainability and the water safety of
planet earth, as well as the health of the fish fed, stimulating their immune
system, improving growth performance and protecting them against internal
and external parasites.
Therefore, Dibaq AquaSafe is not only supporting and focusing on the safety of
the planet - but on the health of its fish too.

Visit us: dibaqaquaculture.es
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Tech update
Cool flo

After successfully trialing their semi-closed technology in farms off the Sunshine Coast in Australia, Grieg
Seafood will be installing this system at three of their farms of the west coast of Vancouver Island. In all trials,
farmers noted better growth, lower mortality, better feed conversion rates, and a reduced need for sea lice
treatments.
The new CO2L Flow System (or, ‘Cool flow’) allows farmers to raise or lower farm enclosures to ensure
farmed fish benefit from exposure to the ocean and wild salmon are protected.
The system will be installed at all three farms at the start of 2023, just in time for the outmigration of juvenile
wild salmon.
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Biobased ropes
Developing solutions for a more eco-friendly aquaculture industry
by Leire Arantzamendi, PhD, BIOGEARS Coordinator and Senior Researcher AZTI, Spain
& Jane Maher, BIOGEARS Press & Communication lead and Senior Project Officer, ERINN Innovation,
Ireland
Other authors/contributors:
Marga Andrés, AZTI, Spain
Mari Jose Suarez, GAIKER, Spain
Ainara Pocheville, GAIKER, Spain

Lien Van der Schueren, CENTEXBEL, Belgium
Mikel Aguinaga, ITSASKORDA, Spain

Aquaculture is an industry that creates economic growth,
employment and economic stability, especially in rural areas
and along coastal areas in Europe and the European Union is
keen on large-scale expansion of aquaculture overall.
Offshore mussel aquaculture has been identified as a promising
sector for the expansion and growth of the European aquaculture.
Among the bottlenecks identified for European mussel farming
are environmental concerns.
Currently, the sector makes use of ropes that are fossil-oil based
and non-biodegradable, growth in the industry will require more
rope production which could in turn significantly contribute to
plastic pollution in the marine environment.
In addressing this challenge, BIOGEARS has developed
biobased rope prototypes and is currently examining their
potential use in Integrated Multi-Trophic Aquaculture (IMTA)
systems combining mussels and seaweed in sea trials in
suspended culture systems in offshore and sheltered marine sites
in the South-eastern Bay of Biscay, Spain.
Seaweed is another high potential, valuable marine source
which until now has been underexploited in Europe and which is
suitable for co-cultivation with mussels.
The aim is to develop durable, fit-for-purpose and marketable,
biobased ropes that are compostable in industrial composting
conditions and hence have a highly reduced carbon footprint and

less environmental impact along the whole value chain.

A cost-effective & suitable alternative

Traditional aquaculture ropes are manufactured from polyolefin
multifilament and monofilament yarns with UV stabilisation for
long term sun exposure. Polyolefin ropes are cost-effective and
suitable for a wide range of fishing applications.
To develop fit-for-purpose alternative for aquaculture, suitable
materials were needed and to identify these different rope types
were selected and their mechanical and functional properties
analysed.
Target properties for the BioGears alternative were identified for
maximum mussel culture efficiency. Numerous tests took place to
identify the most suitable compounds and compounding strategy
to obtain the balance between the functional and biodegrading
properties.
This included mineral and organic additives, and blends with
other biopolymers with higher biodegradability behaviour
in mesophilic conditions (home composting). Once suitable
compounds identified and the range of linear density, tenacity
and elongation for the BioGears prototype intermediate filaments
were defined, the biobased compounds were used to produce
yarns using the mono- and multifilament extrusion process.
These yarns were transformed into ropes specifically designed for
mussels and seaweed suspended aquaculture.
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In June 2021, two rope prototypes were selected for mussel
suspended culture and four prototypes for seaweed culture. The
prototypes for mussels and seaweed have the same composition
but involve a different rope design and in the case of seaweed
ropes, they have two different diameters.

Meeting the needs of the industry

In order to show that the BioGears prototype ropes are fit for
purpose and meet the industry needs, field demonstration tests for
validation at sea (TRL 5-7) started in July 2021 and will run until
the end of the project (April 2023).
The sea tests are taking place in three experimental sites, under
different energy conditions, including an exposed-high energy
area, where ropes have been deployed in a longline based at 50
m depth; a sheltered-low energy area, where ropes have been
suspended from a raft at 15 m depth and a marine station, in
which seeding of seaweed and IMTA proof of concept lab trials at
taking place.
Throughout the sea trials, regular monitoring of the
performance of the ropes is taking place under numerous
parameters such as environmental, growth performance, quality
and microplastics.
A sustainability assessment, in terms of technical, economic and
environmental perspectives, of the BioGears is currently ongoing.
The aim of this assessment is to compare the benefits of the
product against conventional gears in the whole lifecycle, from
their manufacture until their end of life (EoL).
Technical assessment included examining the textile
intermediates and lab prototypes, as well as the ongoing
assessment of the ropes during the field trials, which will offer
the basis for the overall validation of BioGears and to assess the

Compressors
and blowers
made for aquaculture

www.kaeser.com/aquaculture
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potential for implementation at
industrial scale.
The economic assessment takes
in account numerous different
elements including cost of raw
materials, processing costs for
textile intermediates and ropes,
production yield and quality
of mussels and seaweed, and
the end-of-life possibilities,
including the ‘ecological cost’
due to material lost in sea.
Environmental assessment is
taking place, on one hand to test the ropes biodegradability and
compostability in various conditions, and on the other hand, to
calculate the environmental impacts of BioGears prototypes using
the Life Cycle Analysis approach.
On top of sustainability assessment, a market analysis of the
BioGears for mussel and seaweed culture has been conducted.
The main objective of this research was to explore the potential
market and the main drivers of the moving to alternatives in
Europe, and also to estimate the minimisation of plastic use in
the European aquaculture sector through the introduction of this
product into the market.

Exploring its potential

To explore the potential acceptance and implementation of
the BioGears alternative in the European market stakeholders’
surveys were conducted. The surveys were conducted online and
targeted aquaculture stakeholders and consumers (the general
public). To complement the data collected through surveys,
in-depth personal interviews with aquaculture producers and
suppliers were also carried out.
The sectors targeted for the market analysis interviews has
been the Spanish mussel sector of Galicia (first producer in
Spain and in Europe); the Spanish marine fish producing sector
(representing 95 percent of companies that produce marine fish in
Spain and being the third largest finfish producer country in the
EU).
The project focuses mainly on the Atlantic area, with several
partners from Spain, which is the top producer of mussels in
Europe in terms of volume. The other partners are based in
Ireland, where mussel production is important for the country’s
aquaculture sector, and Belgium, which does not grow mussels at
large scale, but has numerous smaller scale or start-ups producing
mussels and is a large-scale importer and consumer market.
More broadly across Europe, it appears that the BioGears
alternative will be valuable to other mussel sectors operating in
different sea basins through replicability and scale up via the
transfer of results from the Blue Lab.

Developing more sustainable ropes

BIOGEARS works with a concept called Blue Lab, which is
an innovative laboratory to pilot new and economically viable
solutions to address a marine challenge, in this case plastic litter
in the marine environment, a hot topic in ocean governance.
The consortium teams up research and industry stakeholders,
combining multidisciplinary competences, to together develop
innovative ropes in support of a thriving and sustainable blue
economy in Europe.
The Blue Lab concept works at the interface between research
and commercial exploitation, testing and piloting innovative
products and services so that results from research are taken

forward closer to the market. Within BIOGEARS, the Blue
Lab aims to also support the replication of research and its
implementation in other European Regions.
The impacts of the project are threefold, impacting
sustainability through the development of more sustainable
ropes and aquaculture systems (IMTA); economically through
supporting aquaculture growth through the development of new
biobased products and value chains generating circular economy;
and socially through supporting new policy on plastic in the sea,
new employment, quality and healthy products and boosting
responsible consumption.
It is expected that the results of the project will be useful for
entities along the biobased value chain and key stakeholders
including aquaculture industry (mussel and seaweed producers,
product processing, distribution and logistics).
The list of potential interested parties also includes materials
producers for marine applications, including fibres, yarn and
textile producers, rope manufacturers and distributors, bodies
and authorities involved with standards and certifications, policy
makers, research institutions and academics, and wider public
and consumers.
The BIOGEARS consortium includes Azti, Gaiker and
Itsaskorda from Spain; Centexbel from Belgium; and Erinn from
Ireland.

BIOGEARS is a European Maritime and Fisheries Fund
(EMFF) funded project that focuses on creating biobased
ropes for use in mussel and seaweed aquaculture, to cut down
on marine litter in the European aquaculture industry.
The three-and-a-half-year project, which started in
November 2019 and runs until April 2023, has a budget of
EUR€1.1m (US$1.25m) to develop innovative biobased ropes
that are circular and biodegradable in composting facilities,
as an alternative to the currently used fossil-based nonbiodegradable plastic rope products. The outputs are expected
to support a more sustainable offshore aquaculture sector in
Europe.
BIOGEARS (863708) has received funding from the EMFF
programme. This output reflects the views of the author only
and is his/her sole responsibility; it cannot be considered to
reflect the views of the European Climate, Infrastructure and
Environment Executive Agency (CINEA) or any other body
of the European Union. The European Commission and the
Agency do not accept any responsibility for use that may be
made of the information it contains.
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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

41 | March 2022 - Fish Farming Technology

TECHNOLOGY SH
Innovations this month
March 2022
In this month’s Product Showcase we feature
a range of technologies to assist with both
the rearing and harvesting of fish, including
a feed block for wrasse and lumpfish, a
delouser, a drum filter and a combined
harvest cage and gutting system.
If you would like your product or service to
appear in this section in a future edition of
International Aquafeed and Fish Farming
Technology magazine, then please contact
us at editorial@perendale.co.uk.

VAF Feed Blocks
These innovative cleaner fish feed
blocks offer a complete and balanced
diet for wrasse and lumpfish with ease
and efficiency in mind. Designed to be
strategically deployed on bespoke feeding
stations, the VAF system enables users to
disperse the cleaners about the sea pen,
maximising exposure to sea lice.
Studies have shown reduced cataract
development, stable controlled growth
rates and overall improvements to fish
health and welfare – increasing efficacy
and longevity.
Practical advantages for personnel include
considerable reductions in preparation
time, maintenance, storage space and
energy costs. VAF Feed Blocks are ready to
use straight out of the pack and require no
refrigeration, with a two-year shelf life.
The company also have the ability to
create tailored broodstock and larval
diets for use in hatcheries.
www.vitaaquafeeds.uk/feeds

Baader 136 - Gutting and
deboning of trout
The Baader 136 is a system
designed especially for the quick
and efficient deboning of small,
gutted or ungutted trout. The
machine cuts out both the main
backbone and rib bones, whilst
also removing most of the gill,
achieving a high yield on farmed
fish through precision.
This results in a completely
boneless trout, which can be
utilised in a number of ways
including fresh fish ready-toprepare, smoked, or frozen.
The advantages of the Baader 136 include an attractive boneless fish
product, its suitability in round and gutted fish, the ability to debone
up to 50 fish a minute, and easy cleaning and maintenance.
Its working range is approximately between 160 to 650g in fish weight,
with a throughput of up to 50 fish a minute depending on the size of
the fish and skill of the operator.
www.baader.com

Certus Harvest cage by FiiZK
A patented holding cage for harvest size fish has a capacity of
up to 750 MT, this piece of fish farming equipment from FiiZK is a
closed-cage system, which provides a biologically secure and safe
environment for the fish. As the cage is sealed off to the surrounding
environment, it prevents the transmission of external, unwanted
pathogens.
Additionally, the UV disinfection and filtration system that the harvest
cage is equipped with allows for the effective inactivation of target
pathogens (such as SAV and ISAV), reducing risk.
Water quality is continuously monitored in the cage with a network of
sensors detecting oxygen, pH, temperature and salinity, to ensure the
fish have optimal water conditions.
The harvest cage allows wellboats to be freed up to carry out other
operations, rather than having to hold onto fish for extended periods
of time in the cases where processing capacity is stretched.
https://fiizk.com/en/

FISH FARMING TECHNOLOGY
Check out our website dedicated to fish
farming technology

fishfarmingtechnology.net
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HEX Drum Filter Model X from CMAqua
In a new, durable drum filter design, the HEX version-X is an innovative
design based on 30 years of production utilising high-tech polymers
and high precision CNC machines, creating a drum filter suited to
corrosive environments.
Being corrosion free ensures that the drum filter is suited to saltwater
and warm saltwater applications. It also has Direct Driven Gear
Wheels (DDGW) which make it very robust, with no sudden stops
means there are no lubrication
or maintenance needs.
Other advantages include a
PE sludge tray with dual slope
to ensure sludge slides easily
down the exit pipe, PE cover
lids that are easy to access
with a low noise at backwash,
and an E-control system to
monitor the washing and is
energy efficient.
https://cmaqua.dk

Hydrolicer by Smir
Known for being a gentle and efficient delousing method, the
Hydrolicer system is a mechanical, non-pharmaceutical way of
removing lice from farmed fish without the use of tempered water or
chemicals.
Fish are pumped through the system at a controlled speed and using
pressure and turbulence, the lice are detached, before being taken
off with low pressure flushing.
This process takes place in a closed water column at a controlled
flow speed and repeated in two units in each line. The system is linebased which allows for high capacity, with each line possessing a
capacity of 35-50 tons/h. A total of over 130 lines has a total capacity
of more than 5000 tons/h.
Its applications are in well boats, service vessels and barges, retrofit or
on new builds. For ease of use, it can be delivered in a container to
allow the vessel to be used for other services when not delousing.
https://smir.no/?lang=en

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

www.onlinemillingschool.com
Product Spotlight - The Holmen
NHP100 Portable Pellet Durability Tester

T

he Holmen NHP100 is Tekpro Limited’s entry level pellet
durability tester used for calculating the Pellet Durability
Index, also known as the PDI, of feed pellets or extrusions by
simulating pellet transportation environment from mill to
trough.

Mesh pellet
hopper

Pellets

Airflow
The complete Holmen range of Pellet Testers represent the culmination
of over 20 years involvement within the pellet manufacturing industry.
The range consists of four models including the ever popular Holmen
NHP100, which is supplied complete with a 2.5mm diameter mesh
Holmen Testers Increasing In Demand Globally
hopper as standard, although other mesh sizes are also available to suit The basic NHP100 is a popular machine for smaller
aqua, poultry, kibbles, extrusions and larger cattle feed types.
companies, but quality focused feed mills typically now prefer
the NHP200, this is due to its ease of use and the repeatable
Versatile Pellet Test Machine
accuracy of the test process. For larger companies who
The Holmen NHP100 portable pellet durability tester is a truly
manufacture pellets in bulk, Tekpro can also provide the
versatile entry level machine. Being portable it can be easily
Holmen NHP300, together with inline samplers to test directly
transported between diﬀerent testing locations, requiring only to be
after the press, before too much product has been produced,
placed on a ﬂat stable surface to provide basic results for the operator. this can signiﬁcantly help reduce the need for rework, and
It works by loading a pre-sieved sample of pellets into the test
optimise production eﬃciency.
chamber which cascades them in an air stream causing the pellets to
collide with each other and the perforated hard surfaces within the test The NHP100 has always been a very popular machine since
chamber. When testing is complete the pellets are removed for manual it’s original launch, but as feed mills further strive for greater
weighing. The 'pellet durability index' (PDI) is the diﬀerence between levels of automation and consistent repeatability of processes,
pellet weight before and after the test recorded as a percentage. The
both the Holmen NHP200 semi automatic and NHP300 inline
tester provides the ability to manually calculate test results with
pellet durability testers from Tekpro have signiﬁcantly
limited repeatable accuracy. The operation is totally manual with a
increased in demand from all around the globe.
basic timer function only, unlike the manufacturers more advanced
Holmen NHP200 where test length is adjusted according to pellet
For further free information, visit www.tekpro.com/mag
diameter.
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Aquaculture case study

The farming of
abalone

Preparing for the
challenges & prospects
ahead

Many of the abalone species are deemed as
endangered (IUCN red list) because of poaching
and overfishing. The total world fisheries
landings have fallen from 14,830 tonnes in
1989 to 4351 tonnes in 2019, a 70 percent
decrease in landings (FAO 2019). The species
fished the most varies in the region.

by Conor McHugh, Simon J Davies & Alex H L Wan,
National University of Ireland Galway, Republic of
Ireland

In the Indian Ocean, H. midae is the most fished but also
the mainly farmed variety. While the majority caught
species from the Pacific Ocean are generally the Californian
species, such as H. rufescens.
In response to growing consumer demand, abalone farming has
grown exponentially since it first began in the late 1950s and
early 1960s in China and Japan.
Each country generally farms the species that are endemic to
that region of the world. For example, in North America, it
is the red abalone (H. rufescens), while in Australia, it is the
farming of the green lip abalone (H. laevigata) that is carried
out.
Although worldwide H. discus hannai is the main farmed
abalone species. If a country doesn’t have an endemic species,
they will generally choose to farm the most commercially
lucrative species, such as the H. midae. These molluscs
typically take between three-to-five years to reach sexual
maturity depending on the species.

Combining lifecycle bottlenecks

The mortality rate of abalone in farms varies between
countries, for example in South Korea the mortality rate in
abalone farms across the country ranges from 2-30 percent
(Bo-Ram Sim, et al, 2021).
There is also high consumer demand for consumption as
abalone steaks can have a market value of US$90-155 each.
Combining these lifecycle bottlenecks with the high consumer
demand means the wild population of abalone is struggling to
survive and hence why so many species are endangered.
Furthermore, poaching has a devastating impact on wild
populations. For example, it has been estimated between 2000 and
2016 in South Africa 39,958 tonnes of H. midae was poached, this
figure is far greater than the legal production of abalone which is
18,905 tonnes over the same period.
Over 95 percent of the abalone on the market originates from
farms, with China being the biggest producer but it is also the
largest consumer of abalone products. For instance, in 2019,
China produced 170,000 tonnes and consumed 90 percent of its
production. This is a highly lucrative Chinese aquaculture sector,
with a typical domestic market value of US$40 kg-1.

Abalone

Abalone is blue-blooded marine snail belonging to
the Family Haliotidae. Derived from the Greek words
halios, meaning ‘sea’, and otos, meaning ‘ear’. They are
predominately found in the temperate regions of the Pacific
Ocean, e.g., Northwest America, Chile, Japan, Australia,
and New Zealand.
Although, some species are also found in the Southern
Ocean, such as South Africa, which has five endemic
species. They are identifiable by their porous, spiral shell
located above their visceral mass and unusually large
muscular foot.
They are often referred to as a keystone species of their
niche ecosystem. These animals can be categorised as
lophotrochozoans species that have free-swimming
trochophore larva.
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The Japanese wholesale Tsukiji fish market is the leader for
global abalone prices, within the last few years, they have seen
the price of abalone rise from 66 to US$80. With the increasing
prices of abalone and the wild populations declining, sustainable
farming of abalone has never been more important to reach the
ascending global demand and further reduce the impact on the
wild populations.

Nutritional requirements in farming conditions

One of the main problems that abalone farming face is the

development of a sustainable feed that also ensures the animal
is healthy with optimal growth performance to ensure maximum
profits.
At present, there is limited information on the optimum
nutritional requirements in abalone, although there is some
knowledge on their tolerance ranges. For crude protein
requirements, feeds are typically formulated to be 27 percent.
However, this requirement can be different depending on the
species, but also within the species. This includes the variation
in growth rates found between sizes and age class, therefore
it is important to consider optimising the diets to meet these
differences.
At the juvenile stage, abalone can be found feeding on the diatom
microalgae (Nitzschia laevis Hustedt) and/or bacterial films,
with larger juvenile stages eating microalgae (Corraline spp.).
Studies have found that a diatom mixture is more successful than
a singular diatom diet.
For instance, a mix of diatoms (Amphora luciae and Navicula cf.
lenzii) lead to a survival rate of 50 percent, with the shell growing
36 μm a day (an almost 30% increase), this faster growth rate is a
benefit as it means you can shorten the wait time for it to mature.
Alternatively, macroalgae can be blended into a “smoothie” and
fed to juveniles.

Algae is essential for cultured abalone

Juveniles can only start consuming particulate foods that are less
than 5mm in size, such as macroalgae when they have grown to
a shell size of 10mm (Hahn 1989). From this stage onwards, the
juveniles will consume 10-30 percent of their body weight per
day in macroalgae.
A mix of algae in their diet is essential for cultured abalone

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

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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to meet the spectrum of nutrient requirements for growth and
reproduction. However, different seaweed species mixtures can
yield different growth rates.
A mixture of green (Ulva lactuca), red (Gracilaria gracilis),
and brown seaweed (Ecklonia maxima) at equal proportions fed
to South African abalone (H. midae) can outperform a singular
macroalgae species diet and even commercial abalone feed (made
up of fishmeal (55%), starch, Spirulina spp. (10%), vitamins and
minerals).
The abalone fed the mixture of algae had a growth rate of 0.074
g day-1. Which is 0.018 g day-1 more than the abalone on a
single algae diet, and 0.024 g day-1 greater than the abalone on
a commercial feed diet. The reason for this is that this mixture
meets the abalone nutritional requirements, which follows the
trend of abalone in the wild which eat a mix of algae, as one
species of algae may lack a nutrient found in another species. For
example, sea lettuce (Ulva lactuca) seaweed can contain a protein
content of up to 33 percent of its dry weight but a relatively low
carbon content, whereas Ecklonia maxima are the opposite with a
high carbon content; 30.79 percent of body weight.
As many wild abalones when found out at sea tend to have a mix
of algae in their gut at the one time, this confirms the importance
of mixed algae diets in abalone farming.

Formulated diets

Naturally, not all abalone operations can be undertaken
exclusively with a seaweed diet, with environmental limitations
dictating what level of seaweed resource can be utilised and
where this can be obtained in a sustainable manner.
Manufacturing an artificial feed to match seaweed diets is a
difficult process to emulate, and so far, there are only relatively
few companies that produce a bespoke commercial formulated
abalone feed. Any company that makes these feeds can provide
significant contributions to suit the farmer’s needs and facilitate
abalone production.
Some commercial operations produce bespoke feeds but
these are mainly propriety formulations and closed formulae.
Many scientific, government and university institutions have
experimented to improve our knowledge of the fundamental
nutrition and feed management of abalone but there has been a
paucity of contemporary studies in more recent times.
The artificial feeds for abalone can come in varying forms of
crude protein percentage from 26-34 percent on a dry matter DM

basis to cover the known nutritional requirements for this species.
Fleming et al. (1996) previously reviewed the basic principles of
producing artificial diets for abalone, Earlier, Viana et al. (1993)
explored diet development for juvenile abalone Haliotis fulgens
through the evaluation of two artificial diets and macroalgae
under experimental conditions.
It should be noted that the Japanese have over 30 years’
experience in formulating artificial feeds for abalone, which has
culminated in the commercial production of feeds of high quality.
The diets can then come in several pellet forms to suit the
abalone size, which is a major benefit of using artificial feeds
over seaweed to increase feed efficiency. Artificial feeds always
perform better when combined with a seaweed diet, some cases
showing augmented growth rates increasing up to 30 percent
above the threshold with the pelleted diet alone.
This shows there is scope to further improve artificial diets,
and possibly substituting some seaweed in the diets, making an
abalone farm more sustainable.

Solving the issue of a long-life cycle

The first difficulty with farming abalone is the waiting period
from the veliger larval stage to the mature adult stage, which
can take between 3-5 years to complete. If abalone is raised with
optimum conditions, i.e., adequate quantities of food and an
optimum temperature range which is between 17 – 24°C (ideally
20 °C), they can grow between 3-5 cm a year.
Abalone must reach a minimum of 9 cm to be considered a
suitable size for the market. Therefore, any reduction to the
cultivation period would lead to a more profitable commercial
operation. One such possible solution to reduce this life cycle is
the use of probiotics in Abalone feed.
Researchers in New Zealand tested the use of probiotics
to shorten the life cycle of their endemic species of black
foot abalone (H. iris) to compete with commercially farmed
species. They isolated three strains of bacteria found in adult
black abalones gut, Exiguobacterium JHEb1, Vibrio JH1 and
Enterococcus JHLDc.
The researchers cultured each bacterial species in Marine Broth,
concentrated by centrifugation, and resuspended it as a mixture
in Marine Broth. To inoculate the feed, the pellets were spread on
plastic trays and sprayed with a probiotic mixture. Together these
bacteria had improved the weight and shell length 19.8 and 20.9
percent, respectively (JA Hadi, et al, 2014).
Using probiotics is not just an answer to
improving growth rates but is also a potential
solution to the health-related problems found
in abalone farming. A study found that the use
of the probiotic Bacillus amyloliquefaciens that
was fed to H. discus hannai gave a positive
impact on blood lymphocytes, a higher activity
of antioxidant enzymes and a better survival rate.
Moreover, there was also a measurable increase
in the feed conversion ratio.

Overcoming farming constraints

A major abalone farming issue is the nutrient-rich
effluent being produced and its negative effects
on the wild abalone population in proximity to
the farm. The effluent from the farm can trigger
algal blooms due to the high nutrient content (i.e.,
high ammonia) released to the coastal waters.
Furthermore, in the mid-1980s, an outbreak of
the abalone pathogen Candidatus Xenohaliotis
californiensis in California, USA. This outbreak
46 | March 2022 - International Aquafeed
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was later found to have been attributed to a nearby abalone farm.
This had subsequently affected the local wild abalone population
to varying degrees, as some local species such as H. rufescens are
not affected by the pathogen the outbreak did not affect them.
Candidatus Xenohaliotis californiensis is a bacterium responsible
for the withering syndrome. This disease causes retracted visceral
tissue, atrophy of the foot muscle which eventually led to death in
species such as the black abalone (Haliotis cracherodii).
When this bacteria pathogen broke out in the mid-1980s, the
wild black abalone populations had declined to endangered
levels (Friedman et al, 2000). Rebuilding these wild
populations has been slow due to a continuous aquaculture
runoff site that contains a source of X. californiensis (Lafferty
et al., 2013).
A possible solution is ultraviolet light sterilisation in treating
abalone farm effluent. The UV light screening will interfere
with the bacteria and cause cell inactivation, growth reduction
and death in the micro-organisms (Fonseca, et al, 2011). In
combination with UV sterilisation, it is possible to run this
effluent through a seaweed bed, a natural bio-extractant before
releasing it to the environment.
A recent study in the Gulf of Mexico had calculated that if
Euchemia spp, Gracilaria tikvahiae, and Sargassum spp. were
planted to cover just 8.9 percent of the area, there would be a 20
percent reduction in nitrogen (N) and Phosphorus (P), which is
equivalent to 313,600 tonnes N and 27,460 tonnes P. A suitable
area for seaweed cultivation was found by compiling open-source
spatial data layers and testing the water temperature and salinity.
These species of seaweeds were able to bioremediate the water
from the 800 sub-watersheds across the 32 states in the USA
that deliver their nutrient and waste rich water into the Gulf of

Mexico. The role of using seaweed as a bioremediatory could
reduce the environmental impact but also the grown seaweed
could be used as a feed source for the farmed animals.

Sustainable farming in the future

Abalone farming has existed for decades and demand for this
high-value species is continuing to increase. Each area of abalone
aquaculture has its production bottlenecks, whether it be adult
abalone and maintaining optimal health status, or juveniles and
slow growth rates. For each of these problems, there is substantial
scientific effort directed towards improvements.
For example, refinement to the areas of feed and the use of
dietary health enhancers such as prebiotics and probiotics.
Improvements to these fields of abalone aquaculture have ensured
faster growth rates and more robust farmed animals which leads
to healthier livestock.
A more robust abalone is not only beneficial to the farmer
who receives higher profit margins but also for the consumer
who receives a better quality of food product. Another area of
interest could be the inclusion of abalone culture into integrated
multitrophic aquaculture systems (IMTA) to benefit from released
nutrients from other farmed species and combined seaweed
production.
There are also developments for land-based shore located systems
raising abalone in tanks, raceways, and semi-closed systems for
better control of production.
Through addressing these issues described above, an abalone
operation can operate sustainably and economically which is
better for not only the farmer but also the abalone in terms of
health and quality for the consumer.
(References are available on request)

Driving innovation

IN HUMANE FISH SLAUGHTER

Our award-winning range of in-water Stunners are backed by the
UK’s leading supermarkets and producers.
• Suitable for salmon, trout, seabass, seabream, prawns,
yellowtail, and smolt
• Less bruising, blood spots and spine damage
• Increased harvest rates by over 50%

MEET US HERE
Aqua Sur
2 - 4 March

Seafood Expo North America
13 -15 March

RAStech
30 - 31 March
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Status updates for industry events amidst global effects of COVID-19

2022
2022

March
8-10
AFIA Purchasing and Ingredient
Suppliers Conference 2022
San Francisco, California, USA
www.afia.org
24-26
Aquafuture Spain 2022
Santiago De Compostela, Spain
http://en.aquafuturespain.com
25-28
Aquaculture Africa 2022
Alexandria, Egypt
https://www.was.org/Meeting/Code/
AFRAQ20
30-31
RASTECH 2022
Hilton Head Island, USA
www.ras-tec.com

2022

23-25
Aquaculture Philippines 2022
Manila, Philippines
www.livestockphilippines.com

31-2
Victam International 2022
Utrecht, The Netherlands
www. victaminternational.com
Visitor registration for Victam International and Grapas
Europe 2022 is now open, so make sure that you register and
don't miss out!
After a long period of not being able to host our exhibitions
due to the pandemic, the Victam Corporation is happy to
announce that VICTAM International 2022, in co-location with
VIV Europe, and GRAPAS Europe will go ahead in June!
VICTAM International is by far the world's largest dedicated
event for the animal feed processing industries, the
exhibition for professionals from Feed to Food.
If you are a mill owner, director, manager, operator,
nutritionist, integrator, or formulator and you want to improve
your bottom line and your products then you should be at
this event.
VICTAM International and GRAPAS Europe 2022 will take place
from May 31 - June 2, 2022 at the Jaarbeurs, Utrecht, The
Netherlands. The conferences and technical seminars will
take place simultaneously on the second floor.
2022

April

2022

1-3
Taiwan SMART Agriweek 2022
Taipei, Taiwan
www.taiwanagriweek.com
4-6
Fish International 2022
Bremen, Germany
https://fishinternational.de
7-8
Seagriculture USA 2022
Portland, Maine, USA
https://seagriculture-usa.com
13-15
SPACE 2022
Rennes, France
http://uk.space.fr
22-23
Aquaculture New Zealand
Conference 2022
Nelson, New Zealand
www.aquaculture.org.nz

June
29-30
Seagriculture EU 2022
Bremerhaven, Germany
https://seagriculture.eu

26-28
Seafood Expo Global/Seafood
Processing Global 28th Edition
Barcelona, Spain
www.seafoodexpo.com

27-30
Aquaculture Europe 2022
Rimini, Italy
www.aquaeas.org

July
6-8
16th Indo Livestock
Jakarta, Indonesia
www.indolivestock.com
2022

2022

May
3-5
Aquaculture UK 2022
Aviemore, Scotland
https://aquacultureuk.com
24-27
World Aquaculture 2021
Mérida, Mexico
www.was.org/meeting/code/AQ2022

October
12-14
Vietstock 2022
Ho Chi Minh City, Vietnam
www.vietstock.org

August
3-5
Ildex Vietnam 2022
Ho Chi Minh City, Vietnam
www.ildex-vietnam.com

2022

September

10-12
Livestock Malaysia 2022
Malacca, Malaysia
www.livestockmalaysia.com
15-18
Aquaculture Canada and WAS
North America 2022
St John’s, Newfoundland, Canada
www.was.org/meeting/code/WANA2021

25-26
Aquafarm 2022
Pordenone, Italy
www.aquafarm.show

2022

November
9-11
AFIA Equipment Manufacturers
Conference 2022
St. Petersburg, Florida, USA
www.afia.org
9-11
Ildex Indonesia 2022
Jakarta, Indonesia
www.ildex-indonesia.com

25-27
Agritechnica Asia 2022
Bangkok, Thailand
www.agritechnica-asia.com

15-18
EuroTier 2022
Hannover, Germany
www.eurotier.com

31-2
VIV Europe
Utrecht, The Netherlands
www.viveurope.nl

29-2
World Aquaculture Singapore
2022
Singapore
www.was.org

☑ See The International Aquafeed team at this event
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Sustainable Aquaculture – Feeding Africa
AQUACULTURE AFRICA 2021
Alexandria Egypt • March 25 - 28, 2022
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.

May 24-27, 2022
Mérida, Mexico

Hosted by

Centro Internacional de Congresos de Yucatán, CIC

Conference Management
Exhibits & Sponsors
WAS - African Chapter
worldaqua@was.org Mario Stael Blessing Mapfumo

Annual global meeting of the
World Aquaculture Society

Chapter Founding Gold Sponsor
Conference Sponsor
www.was.org mario@marevent.com
africanchapter@was.org
and
Egyptian Aquaculture Society (EgAS)
AFRAQ 2020 Gold Sponsor

Silver Sponsor

WAS Premier Sponsors

WAS Premier Sponsors

World Aquaculture
Singapore 2022


     

Nov. 29 - Dec. 2, 2022

Singapore EXPO Convention & Exhibition Centre
and MAX Atria

AUG. 15 - 18, 2022

The Annual International Conference & Exposition of
World Aquaculture Society

ST. JOHN’S CONVENTION CENTRE

ST. JOHN’S NEWFOUNDLAND
AND LABRADOR, CANADA

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

@WASingapore
WASAPC

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

For details: aquacultureassociation.ca | was.org | naia.ca

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
WA 4 show AD 210x297mm.indd 1
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Microalgae: the future of food and
more

Following on from last year's digital preview, the world of research,
technologies and applications of microalgae will meet in person May
25 and 26, 2022. The event will be co-located with AquaFarm and
NovelFarm and is organised in collaboration with AISAM - Italian
Association for the Study and Applications of Microalgae.
It is also an opportunity to present the best professionals within the
algaculture sector, by creating a chance to discuss on a continuously
growing sector represented by scientific research, equipment
manufacturers, growers and those who use microalgae in a variety of
fields, including nutraceuticals, food, energy and industry.
"AlgaeFarm comes at the right time in the evolution of the
European and world market," says Alberto Bertucco, President of
AISAM. "We are grateful to Pordenone Fiere that has been offering
the sector an important opportunity to meet for the past five years."

dried biomass, which can be defined as the zero degree of
use of microalgae, as well as focusing on other substances
obtainable from fresh biomass (therefore not exposed to Asian
competition).
Fatty acids, including omega-3s, sprout between US$200
and US$600 per kilo while for fucoxanthin, a powerful antiinflammatory, even US$45,000 per kg.
Today the research focuses on improving the productivity of
cultivated microalgae. Those hot topics will be discussed during
AlgaeFarm conferences. Technologies and innovations for
microalgae cultivation and obtaining more from microalgae will
be scheduled on May 25, 2022.
On May 26th the conferences will be dedicated to applications:
Pharmaceutical and cosmetic chemistry, food and nutraceuticals
and Energy and industry: agriculture and livestock production

Improving the productivity of cultivated microalgae

The latest research by California-based StrategyR revises the
size of the current market upwards, one step away from one
billion dollars last year, with an average annual growth forecast
of 5.2 percent between now and 2026.
According to StrategyR, the two most important algal species
right now, spirulina (49%) and chlorella (29.4%), carry the
growth thanks to their use in foods and nutraceuticals products
purchased for their value in strengthening the body's defences.
That is a behavioural effect deriving from the pandemic that
already appeared in the second half of 2020 and in 2021.
In Italy, the demand for dried microalgae is around 200 tons for
uses ranging from food and nutraceuticals to cosmetics and from
pharmacopoeia to feed for fish.
Less than 13 percent of the demand is now satisfied by national
production, for three quarters concentrated on spirulina, headed
by a dozen companies that focus on organic certification, due to
the high quality required by our market.
Competition is very strong especially regarding 'certified
organic' spirulina from India, China and South-East Asia, which
boasts prices that are one third of the European one.
However, the market potential remains very high and
interesting. Market prices go up very quickly looking beyond

World Aquaculture Singapore
2022 to take place in-person in
November
World Aquaculture Singapore 2022 (WASingapore2022), Asia’s
leading international conference and exhibition on aquaculture
will be taking place as planned in Singapore from November 29December 2, 2022, implementing the latest Covid-19 hygiene and
safety protocols.
Over 200 exhibitors have already signed up in a strong
show of confidence and support for the event and the industry.
Registration for the conference remains open with early bird
categories still available.
The deadline for abstract submission and call for papers has
been extended to September 1, 2022.
The annual three-day conference and exhibition will bring
together global aquaculture industry professionals to network,
learn best practices, and see the latest aquaculture innovation

technology, all while enjoying face-to-face interactions.
The organiser will ensure a trade show and conference with safe
management measures in place to provide a safe environment for
all WA Singapore attendees.
In addition to providing attendees with personalised, hands on
training and unique networking opportunities, WA Singapore
2022 will offer nearly 150 sessions that will cover all aspects
of aquaculture trends, best practices, and latest technology in
aquaculture advancements. Expert speakers will deliver unique
insights to each session, and exclusive celebrity keynotes will be
officially announced mid this year.
The event will be held at Singapore EXPO & MAX Atria and
open to fully vaccinated participants only with adherence to safe
distancing measures, so please get vaccinated to enjoy a freeflowing meeting.
The team will work closely with the Singapore Tourism Board
(STB), local partner and relevant authorities including our host,
Singapore Food Agency to ensure all participants’ health and
safety at WA Singapore 2022.
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Industry Events

The deadline for
AquaFarm’s R&D award
has been extended
Along with the postponement of the trade show,
Pordenone Fiere decided to extend the deadline for
submitting the application for the AquaFarm R&D award
contest. The new deadline is April 20, 2022.
The contest is addressed to researchers and start-ups
from all over the world to reward projects, products and
services that aim to improve productivity in aquaculture.
All participants of the AquaFarm contest will be able to
exhibit a poster of the project during the show. The first
three classified will have the opportunity to present their
research or innovation in front of the audience of the event
and will receive a cash prize to support their business.
The jury is composed by experts in technology and
economics as well as representatives of producers'
associations, who are most interested in the adoption of
the innovations presented:
• Fabio Massa, Senior Advisor Aquaculture
• Pierantonio Salvador, President of API (Italian fish
farmers association)
• Giuseppe Prioli, President of AMA (Mediterranean
Aquaculture Association)
• Paolo Anselmo, President of IBAN (Italian Business
Angels Association)
A representative of Pordenone Fiere

Industry Events

SPECIALIST IN
S Q UA R E S I LO S
CO M PO UND FEED
P REM IX

AQ UAFEED

FLO UR PLANTS
PLANTS

RICE

P ETFO O D
BREW ERIES

CO FFEE ROAS TING
GRAINS & S EEDS

www.tsc-silos.com

Aquaculture UK
AVIEMORE, SCOTLAND

3-5 MAY 2022
JOIN US AT

THE UK’S LARGEST
TRADE SHOW FOR THE
AQUACULTURE COMMUNITY
• Meet over 200 leading aquaculture suppliers
• Discover the latest technology advancements in
aquaculture and fish farming
• Advance your knowledge with a FREE sustainability
and innovation conference
• Network with over 2,500 aquaculture professionals
lstewart@divcom.co.uk

GET YOUR FREE VISITOR PASS AT

Supported by:

www.aquacultureuk.com
AQUA22_7.18x4.81.indd 1
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IF YOU CAN THINK IT WE CAN PACK IT

Watch our sustainable packaging solutions at:
www.the-packaging-group.com/videoportal

The Packaging Group GmbH
Gerberstraße 50 · 51789 Lindlar, Germany · www.the-packaging-group.com
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Two popular Taiwan based industry shows lined up to take place in
September 2022
With a seven-year history, the agriculture and fishery exhibitions
have become an important B2B platform for the industries.
Supported by the Council of Agriculture, Executive Yuan (ROC),
the ‘Taiwan Smart Agriweek’ and ‘Taiwan International Fisheries
and Seafood Show’ will be held by MY Exhibition Co, Ltd at Hall
1, Taipei Nangang Exhibition Centre from September 1-3, 2022
This year, at the time of post-pandemic, the events are drawing
much more attention from the market. In view of the apparent
ongoing relief in this situation, the show is expected to attract
potential buyers from 30 countries, with around 15,000 domestic
and international visitors.
These shows present a combined offering that is a great chance
to explore worldwide business opportunities!

Taiwan Smart Agriweek

‘Go Smart, Grow Together’ is the core vision of Taiwan Smart
Agriweek. The seamless cooperation among the industries, the
government, universities, and academic research groups coformed an agri-food production chain that heavily influenced the
exhibition’s final skeleton.
The exhibition will have eight themed zones or “pavilions”,
namely: ‘Smart Agriculture Technology’, ‘Sustainable & Circular
Livestock’, ‘Eco-Friendly Farming’, ‘Smart Livestock Farming’,
‘Precision Livestock Farming’, ‘Nutrition and health’, ‘Agriculture
Cold Chain’ and ‘Agrifood Processing & Integration Services’.
On the other side, Taiwan International Fisheries and Seafood
Show, which is the only fishery B2B trade show in Taiwan,
consist of six pavilions, namely: ‘Marine Intelligent Technology
& Fisheries Equipment’, ‘Smart Aquaculture & Fish Seeding
Technology’, ‘Sustainable Aquafeeds’, ‘Seafood Value-added
Process’, ‘Quality and Safety of Aquatic Products’ and ‘Fishery
Circular Economy’.

Go smart, go together

These two exhibitions are aiming at helping all parties in the

industry deal with problems they are facing and seamlessly
transform into smart agriculture, like the application of B2B
selling and effective marketing promotion.
Despite the pandemic threat last year, the organisers
applied virtual and on-site models to the exhibitions. Mass
of Digital Marketing and International media broadcasting
boosted international exposure and provided various business
opportunities for the agriculture and aquaculture industry.
The organisers were also honoured to have the Department of
Agriculture in Pingtung County Government and Agriculture
Bureau of Kaohsiung City Government be their exhibitors.
Even after undergoing epidemic adverse situation, both events
attracted exhibitors from 36 countries, and the number of visits
reached 11,000. It also made a remarkable weekly transaction of
US$36.32 million.

A reliable business platform

This year, with the assistance of advanced technology,
exhibitors will connect with overseas buyers online. The live
broadcast platform can serve seamless display of the commodity
to ensure that business matchmaking is working throughout the
exhibition.
Inheriting the practice from last year, both the on-site exhibition
and the 24hr virtual online exhibition will also be at your service.
Seminars that received favourable feedback last year will also
be held once again, whilst elites from local or worldwide will be
invited to share their knowledge, so participants can reach out
globally, even when in Taiwan!
The professions in the industry could ‘Go smart, go together’ to
lead Taiwan agriculture and aquaculture business to a new stage.
A new section, ‘Agri-food’, specialising in cross-zone new
crops, will be introduced at the Taiwan International Smart
Agrifood Expo this year, with this particular pavilion presenting a
reliable business platform for newbie farmers of cross-zone crops,
now open for registration.
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Coolers & driers
Bühler AG
+41 71 955 11 11
www.buhlergroup.com

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)

IDAH
+866 39 902701
www.idah.com

Additives
Evonik
+49 618 1596785
www.evonik.com

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

Biorigin
www.biorigin.net
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

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

Enzymes
Evonik
+49 618 1596785
www.evonik.com

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

Biomin
+43 2782 803 0
www.biomin.net

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

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

Conveyors

Computer software

Anpario
+44 1909 537 380
www.anpario.com

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

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

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

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

Elevator buckets

Bulk storage

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

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

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

Amino acids

Colour sorters

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

Drum filters

Romer Labs
+43 2272 6153310
www.romerlabs.com

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

Feed and ingredients

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

Analysis

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

Liptosa
+34 902 157711
www.liptosa.com

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

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

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

Kaeser Kompressoren
+49 9561 6400
www.kaeser.com

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

Air products

Evonik
+49 618 1596785
www.evonik.com

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

FAMSUN
+86 514 85828888
www.famsungroup.com

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

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

Aerators

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

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

Feed Mill
Clextral
+1 813 854 4434
www.clextral.com

Extruders

Van Aarsen International
+31 475 579 444
www.aarsen.com

Almex
+31 575 572666
www.almex.nl
Andritz
+45 72 160300
www.andritz.com
Buhler AG
+41 71 955 11 11
www.buhlergroup.com
Clextral
+1 813 854 4434
www.clextral.com
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Fish counters
Faivre
+ 33 3 81 84 01 32
www.faivre.fr

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

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

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

Dinnissen BV
+31 77 467 3555
www.dinnissen.nl
Ferraz Maquinas e Engenharia
+55 16 3615 0055
www.ferrazmaquinas.com.br

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

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

Pulverisers

Weighing equipment

IDAH
+866 39 902701
www.idah.com

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

Predator Defence

Moisture analysers

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

Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

Yeast products

Probiotics

Nets & cages

ICC, Adding Value to Nutrition
+55 11 3093 0753
www.iccbrazil.com

Biomin
+43 2782 803 0
www.biomin.net

Leiber GmbH
+49 5461 93030
www.leibergmbh.de

RAS Equipment

Packaging

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

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

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

FISA
+51 998128737
www.fisa.com.pe

Paddle Mixer
Anderson
www.andersonfeedtech.com

Vacuum

Yemtar
+90 266 733 8550
www.yemtar.com

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

FISA
+51 998128737
www.fisa.com.pe

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

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

Hammermills

Hydronix
+44 1483 468900
www.hydronix.com

FAMSUN
+86 514 85828888
www.famsungroup.com

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

Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

Yemtar
+90 266 733 8550
www.yemtar.com

Silos

FAMSUN
+86 514 87848880
www.muyang.com

Fish Stunning

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

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

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

RAS system

IDAH
+866 39 902701
www.idah.com

Pellet mill
Clextral
+1 813 854 4434
www.clextral.com
IDAH
+866 39 902701
www.idah.com

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

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

Plants
Andritz
+45 72 160300
www.andritz.com
Buhler AG
+41 71 955 11 11
www.buhlergroup.com
Clextral
+1 813 854 4434
www.clextral.com
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IN YOUR CHOSEN LANGUAGE

Homescreen with all
your content options
in one place. Find
out how to use the
App with detailed
instructions

Manage your app
Use our powerful
search option to
find any content
across our entire
back catalouge
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
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the interview
Yahira Piedrahita, Executive Director National Chamber of Aquaculture, Ecuador

Yahira Piedrahita is an aquaculture engineer (ESPOL), with a master's degree in bio-aquatic resources management and a diploma
in fisheries economy.
She has worked in the shrimp industry for more than 25 years. Between 2007 and 2009 she was General Director of Aquaculture and
between 2009 and 2012 she headed the National Fisheries Institute (INP) of Ecuador. She has also previously worked as an expert in
fisheries and aquaculture for the Center for the Promotion of Imports of the Netherlands (CBI).
In 2015 she joined the Capacity Building Initiative for Trade Development project in India, as an expert in quality control of fishery
products. Then in 2016, as a consultant to the United Nations Industrial Development Organization (UNIDO), she carried out the
diagnosis of the shrimp industry in Nicaragua and Colombia.
Since 2011 Yahira Piedrahita has worked as the Executive Director of the National Chamber of Aquaculture in Ecuador.
International Aquafeed magazine recently met with Ms. Piedrahita to discuss the very current topics of sustainability, traceability and
of course, the shrimp farming industry in Ecuador.

Without a doubt, Ecuador sets a gold standard in the
development of shrimp farming. You have been a
participant in various projects that have led it to this
being the case, following years of work to achieve
that level of recognition and market demand. What
do you consider to be the key factor in achieving this
success?

There are many factors that have contributed to the
development of the industry in Ecuador. Undoubtedly, the
first crops were rather the adventures of some pioneers who
bet on an activity about which nothing was known. However,
as the activity became stronger, producers have been
innovating and training to achieve greater efficiency.
Another important aspect is the ability to react to adversity.
We have been through various difficult situations, caused
by disease outbreaks, adverse weather conditions, financial
crisis, crime, falling markets, etc. In 1998, white spot reduced
the country's production by more than 70 percent and in 2006
we managed to return to pre-white spot production levels,
since then growth has been sustained.
We have also faced market problems, especially due to
the Covid-19 pandemic and the sanitary restrictions in
China. In all cases, the industry has overcome obstacles by
reacting immediately and adapting to the challenges of the
environment.
A key factor in the strength of the shrimp industry in Ecuador
is its union strength, since there is an organisation such as the
National Chamber of Aquaculture, which brings together
all the members of the chain, cross-cutting problems are
analysed with all the actors, and a consensus position is
adopted towards a common goal - which speeds up the
actions required to solve problems.
From my functions on the farm, in the public sector and now
in the organisation, I have always tried to contribute to the
joint effort of the industry to overcome inconveniences and
continue growing.

For a few years now, the search for a means
of producing quality protein, leaving the least
environmental footprint, has become a present
need or obligation. Is it possible to be a sustainable
industry even when very high levels of production are
achieved, or if the technification of farms is increased?

Sustainability is an issue that has taken on great importance,
especially at the consumer level, and the industry has also
known how to face this challenge. For us, it goes beyond a
marketing strategy to achieve positioning, it is an underlying
aspect that is taken very seriously.
More and more companies have third-party certifications
regarding care for the environment. Since 2002, the
government prohibited the capture of wild seed, which
eliminated the impact caused by the incidental capture of
other species.
Subsequently, in 2008, a regulation was issued for the

regularisation of farms located in beach and bay areas
(including mangroves) before 1995, and that did not have
the corresponding permits, imposing the obligation to recover
mangrove areas based on the occupied area.
This has allowed the recovery of almost 4000ha of mangroves,
and there is currently an agreement between the National
Chamber of Aquaculture and WWF to monitor the mangrove
forests in Ecuador and guarantee that they are not affected.

You are considered one of the most important experts
in traceability worldwide, what recommendations
would you give to the countries or industries that are
starting their own relevant processes?

My time as director of the National Institute of Fisheries,
Ecuador's Competent Authority for the certification of fishery
and aquaculture products, forced me to study and understand
the market access regulations and especially those related to
sanitary aspects. At first it was not easy, because I came to the
institution to prepare the country for the European Union audit
(through DG SANCO) that would decide if the country could
continue exporting shrimp to the countries of the European
Community or if it would receive a sanction that could lead to
the suspension of exports.
It was a very tough few months, but there was a lot of
collaboration from the internal team and from the industry to
correct the observations and move forward. This challenge
allowed me to understand how a traceability system should
work, especially from the official perspective, and to gain
extensive experience in inspections and audits, but also
in the formulation of regulations that allow the industry to
be effectively controlled without imposing regulations that
constitute an obstacle to exports.
I believe that joint work between public and private entities
is very necessary to make traceability work. But for this there
must be mutual trust, and that can only be achieved with
transparency. No traceability system is perfect, but if there
is a close relationship between regulators and regulated, it is
possible to make the system work.

What advice would you give to the new generations
who are either interested in or who are entering the
aquaculture sector?

Aquaculture is an exciting activity with a great future. When
I give talks to students, I always remind them that we provide
food for the world and that comes with great responsibility.
We must produce protein of excellent quality, thinking that it
could reach our table or that of our loved ones; and we don't
want them to eat anything that isn't the best. For the same
reason we must prepare ourselves properly and have the best
production tools that exist.
Technology is necessary and helps us produce efficiently
and sustainably, but knowledge is essential to make the right
and timely decisions, and that can only be achieved with
education.
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THE INDUSTRY FACES
Technology expert joins SAIC’s board of directors

T

he Sustainable Aquaculture Innovation Centre (SAIC) has appointed Chris Hyde, chief
technology officer of Aberdeen-based marine technology specialist OTAQ, to its board of
directors.
Mr Hyde brings more than 25 years of aquaculture industry experience to SAIC’s board. He currently
heads up engineering and new product development for OTAQ across its aquaculture and offshore
energy markets.
He previously held roles at aquaculture technology specialist Mohn Aqua Group (now part of Gael
Force) and subsea energy systems specialist Bennex Group (now part of Siemens Energy) before
becoming part of the founding team at OTAQ.
“Working closely with fish farmers over my whole career, I have learned a great deal about
aquaculture – both in terms of how the sector operates around the world and the challenges it
faces,” says Mr Hyde.
Commenting on the appointment, David Gregory, chair of SAIC, adds, “Chris shares SAIC’s passion
for aquaculture and the role it plays in feeding the world, with technology and innovation central
to increasing the sector’s economic impact while reducing its environmental footprint.”

New President announced for IFFO

F

ollowing elections for the new IFFO Management, IFFO – The Marine Ingredients Organisation is
pleased to announce that its new President is Gonzalo de Romaña.

Mr de Romaña is the current CEO of Peruvian fishmeal and fish oil producer Tecnológica de
Alimentos (TASA). He has been a member of the IFFO Board of Directors since 2018 and he begins
his new role following promotion from his previous position of Vice President within the same
organisation.
“I am delighted to carry on the work with IFFO, The Marine Ingredients organisation, engaging with
the whole marine ingredients value chain, supporting our members while addressing important
topics, such as climate change, nutrition and responsible sourcing,” states President Gonzalo de
Romaña.
“More than ever, I am convinced that marine ingredients hold the key to an improved food
production system, providing the most nutritious protein with a low carbon footprint.”

XpertSea names its new Chief Sustainability Officer

X

pertSea has named Roxanne Nanninga its Chief Sustainability Officer. Ms Nanninga joins
XpertSea from her previous role as Senior Director of Sustainability at Thai Union North America,
where she led wide-reaching initiatives for responsible aquaculture and traceability as part of Thai
Union’s global sustainability team.
She has worked in multiple sectors, from environmental non-profit to international corporations
to founding a startup, to address the complex challenges facing global fisheries and ocean
conservation.
She holds a masters degree from Duke University in Environmental Management and International
Development.
“Working at the intersection of technology, finance, and seafood operations creates a fantastic
opportunity to drive change in the industry," says Ms Nanninga, XpertSea’s Chief Sustainability
Officer.
“The world is increasingly connected and demands healthy, responsibly-produced food to feed
our changing planet. I believe that we, at XpertSea, can empower farmers, buyers, and seafood
consumers to produce and consume more responsibly by realigning incentives and bringing a new
level of transparency.”

New Territory Manager joins Aqualife in Norway

A

qualife have appointed Scott Foster as its new Territory Manager for the Nordic area, covering
Norway, Sweden, Denmark, Russia, and Iceland. This key role is targeted at delivering
outstanding customer service and building relationships across the aquaculture sector in the region.
Mr Foster has more than 30 years’ experience in the marine industry beginning his career in 1988
with Golden Sea Produce on the Isle of Mull, Scotland. An opportune move to Norway in 2000 with
his young family began a long-term relationship with a country that has become his home.
Fluent in Norwegian, the Mowi Production Manager held responsibility for several sites for across the
region and attained the Best Site Award a total of four times.
“I’m delighted to be joining the Aqualife team and building strong relationships with customers.
Promoting the company’s culture and values will be at the core of everything I deliver,” comments
Mr Foster.
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Vertical Vacuum Spraying Machine
SZPL Series

Particle Diameter
1~30mm
Liquid Addition
1~36%
Batch Working Time
5~7min

Model
SZPL 2000，
3000，
5000
Spray Uniformity
Residual rate
Cv≤7%
≤0.5%
Maximum Vacuum
Vacuum Retention
40mbar
≤100mbar/5min

Remark: Optional Powder Spray System
Optional CIP (Clean In Place)
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