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WELCOME

Who’s not aware of the latest Netflix
docudrama ’Seaspiracy?’ And docudrama is
a good description of the content presented - a
dramatisation and re-enactment of actual events.

We in the industry know how much research
and development is occurring in all areas of
fish farming that is attempting to minimise and
even reverse man’s impact on the environment,
while at the same time improving fish welfare
through advanced management and targeted
No one is denying that fishing or aquaculture
feed formulations - many that no longer required
has problems that need solving; forced labour
unlimited fish and by-catch to support production
in fishing and sea lice in farmed salmon being
- while meeting the increasing demand for this
key among them. However, just joining all these
high-value food source by consumers.
negatives together in an increasingly despondent
If anything, all this docudrama may have achieved
list of shortcomings has not done anything to
Roger Gilbert
is a backlash whereby viewers recognised that
bring about change. In fact, the only takeaway
Publisher – International Aquafeed
they are being manipulated into taking sides in the
message I could discern from this accumulation of
and Fish Farming Technology
politicisation of their food supply.
woes around seafood - and joined together on the
Doorstepping - a practice journalists and the paparazzi like to use - the
flimsy pretext that there is an achievable state of sustainability in food
MSC and others was wrong. After all the MSC is doing its absolute
production - was that we should all give up seafood entirely from our
best to protect fish farmed in the interest of discerning consumers and
diets.
others. Their work is invaluable and should be venerated.
How bizarre is that? How terrible for us in the developed world to
suggest to all, including those in poorer coastal communities around the
world, should not be consuming seafood! This is quite despicable and
Editorial
no more clearly illustrated than in the clip of two men in a rudimentary
As Publisher, I want to pass our apology to our Editor Professor
dugout paddling out into an unpredictable ocean without any other
Simon Davies (and to our readers) for a feature we ran recently under
means of protection than the paddles they carried in search of food for
his by-line that was both poorly prepared and edited. The growing
family members - food for these people is not a luxury and not a matter
integration of print processes with more automated digital services
of choice or entertainment, it’s a matter of life and death.
is challenging our methods and, on this occasion, we inadvertently
Protecting the oceans and species that dwell within is of paramount
converted audio to text without paying full attention to the end result.
importance and International Aquafeed is supporting the call for
The result fell far below our high standard of reporting for which we
measures that allow for the supply of quality and safe seafood while
can only apologise. While AI has made great strides in recent years
ensuring fish stocks are not over-exploited to the point of potential
and is rapidly improving the way we see the world, there are risks
extinction - either their extinction or our destruction of our world as
associated with merging print and digital. Thank you Simon for your
highlighted.
understanding!
CORRIGENDUM - International Aquafeed March 2021 Column 22
Sinking seaweeds to the deep ocean floor for carbon sequestration …
a generous idea, but we need some techno-economic reality check
When making calculations back and forth between seaweed fresh and
dry weight in his column in the March 2021 issue of the printed version of
International Aquafeed (page 16), Thierry Chopin made a mistake that
has now been corrected in the electronic version of the magazine.
This correction does not change the fundamental premise of the article:
sinking seaweeds to the deep ocean floor for carbon sequestration will not
appeal much to harvesters of wild seaweed beds who can get at least
CA$60.64 per tonne fresh weight (FW), whereas the present carbon tax

scheme would offer them CA$1.20. Nor will it appeal to seaweed farmers,
as they can access markets with prices varying from less than CA$0.127 to
more than CA$127.03 per kilogram FW for different applications.
It would take more than 108 years before the carbon tax matches one
of the cheapest prices paid for seaweeds in Canada while the emerging
consensus is that solutions to address climate change need to be found
within the next 10-15 years.
Though seaweeds can be useful in transient carbon sequestration strategies,
they do not seem to be candidates for sequestration at geological scales.
Society would be better off to further develop more value-added and less
carbon-intensive practices and applications from seaweeds.
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NUTRITION & HEALTH
As we enter the first quarter of 2021, there
is a surge of interest in meetings resuming
in all aspects of our industry. Hopefully
in December we may be able to physically
attend WAS Singapore at last after much
delay. Planned meetings in Africa and in
Europe may be on the cards as we all slowly
emerge from lockdown globally.

disease prevention across the spectrum of fish
species and shellfish.
Aquaculture was also mentioned in a
TV programme available on Netflix called
‘Seaspiracy’ that mainly focused on the global
fishing industry, portraying a rather bleak and
negative view of fishing in general raising
controversy.
Professor Simon Davies much
In
my
opinion, there were many misplaced
Nutrition Editor, International Aquafeed
statements and arguments against this sector
I have been invited for this month to speak
and very little robust evidence of facts and
at the students’ workshop in the postponed
statistics. However, it has set some vocal responses and highlights the
Aquaculture Europe 2020 event. My topic will be to speak mainly
dangers of documentaries that do little research or fail to conduct a
about academic careers and the typical route towards achieving a
dialogue with scientists and experts in the field.
successful college or university position whether it’s a teaching or
In fact, an organisation that has previously expressed concerns of
research based science faculty job in aquaculture and related sciences
overfishing, pollution and industrial activities affecting our marine
or even in business and marketing. With over 35 years in this sector, I
environment is Oceana who have a serious agenda and have in
might be able to help of course.
There is still a lengthy road ahead and we continue to tread carefully the past viewed some of the negative aspects of fish farming. I am
pleased to say that they have now embraced the more positive aspect
and heed our government advice and strategies as we emerge from
such as multi-trophic aquaculture and organic systems of production.
our lockdowns. I like many received my first vaccine injection of the
A topical news item for March has been a report in the international
AZ product and due for my second jab in May.
Fortunately, I have experienced no side effects and perhaps a traveling press concerning seafood authenticity and traceability and fraud that
is of vital importance in the seafood and aquaculture sector.
passport could be provided in due course to let me out and about!
There is no doubt many concerns regarding the mislabelling of
Indeed, farmed salmon normally get two vaccine doses, the first
fish species and aquatic/seafood products globally. This is less so for
being in the freshwater stage as a mass treatment by an armada of
aquaculture, but certainly an issue in wild fish labelling. A link to fish
competent trained staff and fish get a second when they are much
farming has been the passing of pangasius as cod and other white
larger after seawater transfer into pens.
fish sources on occasion and one such famous related incident in a
These vaccines have also been expertly developed after many years
fish restaurant many years back in Plymouth, UK was notable as it
of laboratory and field trial studies. It is really incredible the amount
was detected by students in a DNA lab class and then reported to the
of investment and research that goes into these clinical evaluations
police.
to yield a safe, effective prophylactic protection to many serious and
Now with modern technology akin to CSI Fish using DNA and
highly virulent pathogens.
more advanced techniques like proteomics, we can address this and
These can cause terrible losses to our fish and shrimp stock
even apply block chain principles of secure tracking. Such is the
worldwide if not attended. Vaccines have certainly revolutionised
complexity of our industry and much to consider.
our industry for the better and we will most definitely see great
Scientific journalism is an excellent area for a young person to
discoveries ahead in disease and health management. Indeed,
enable an expression of ideas and develop a good career. This
molecular biology, understanding genomic sequencing with use
magazine has been innovative in fostering talent and in this issue, we
of both RNA and DNA vaccines will be a game changer as we are
include an interesting article from Oliver Moore, a young University
seeing with Covid-19.
of Plymouth student in Marine Biology concerning jellyfish and their
We should note that fish can only perform well on our best diets if
impact on aquaculture, but may be offering some novel products in
they are in excellent health status for the utilisation and conversion
the future to benefit fish and shrimp via biotechnology.
of nutrients into a quality product. Preventative measures such as
I strongly encourage more university input and from undergraduates
vaccines and nutritional supplements translate into economic gain in
as well as postgraduates and technicians. Remember they are often at
the long term and are an effective insurance policy.
the ‘cutting edge’ of the knowledge frontier and we wish to hear their
There has been much recent criticism of aquaculture as I have
opinions and work output.
reported frequently over the years. Recently however, we are seeing
The April edition also features an excellent article that focuses on
a re-emergence of publicity through TV documentaries and in other
how to produce god quality monosex tilapia fry from Dr Ram C
platforms and certain scientific papers that may not have done
Bhujel. We also have the pleasure of bringing you the usual blend of
sufficient homework in gathering secure and reliable information on
content from our advertisers, including very informative write-ups on
many aspects.
the subjects of fishmeal alternatives from our friends at Evonik and
One paper I noted, referred to the fact that some 70 percent of fish
Actipro.
were not properly accounted for in terms of their welfare based on
We rely on a network of clients, stakeholders across the domain and
taxonomical categories alone. This was an ecological perspective
will always be open to excellent well formulated features and article
of the industry but did not seem to really address the appreciable
that convey the best products, ideas and enterprise in fish and shrimp
scientific work being advocated in fish health management, good
nutrition and health including feed and fish farming technology.
husbandry, advanced diet formulations, reductions in stress and
4 | April 2021 - International Aquafeed

FISH FARMING TECHNOLOGY
At the Nor-Fishing Foundation we
are busy getting ready for Aqua Nor
2021. It looks like it will be a hybrid
exhibition this year - both a physical
exhibition (700 exhibitors have signed
up), and a ‘digital’ one.

200,000 salmon. This opens for a whole new
field of caring for and treating individual fish
without marking them by fin clips or similar.
Robotics is another relevant area that
can depend on the use of digitalisation
of operations. One producer has further
developed Mørenot's self-propelled underwater
robot for use in land-based farming. The robot
Part of the fun at Aqua Nor is the vast
keeps nets clean by performing low-intensity
array of mini-conferences, seminars,
net brushing, thereby preventing overgrowth
presentations etc that many of the
Erik Hempel
while removing biofilm.
exhibitors organise. One subject that
The Nor-Fishing Foundation
The innovation prevents the harmful effects
caught my eye this year, because it seems
of net flushing and is an alternative to net
to be everywhere, is the digitalisation of
impregnation. The technology has proven to be best suited
aquaculture.
in controlled environments such as land-based and closed
As aquaculture has gradually become more scientific, it has had
facilities.
to depend increasingly on larger amounts of data. Handling large
amounts of data requires the use of computers, and as computers
have become more and more powerful, aquaculture has also
A difficult working environment
become more advanced, and this includes handling very large
It is demanding for fish farmers to ensure sufficient uptime
amounts of data very rapidly.
over long periods in harsh conditions out at sea. For land-based
Through the use of such technology, the fish farmer is able to be more
and closed farming, the environment in which it will operate is
scientific in his handling of the fish. The term precision fish farming
different, and here we see that the systems and equipment more
has been adopted by some of the people who work in this field.
easily satisfy the requirements that fish farmers have.
Precision fish farming relies on large amounts of accurate and
In general, we can say that increased access to data and closer
reliable data. In order to obtain this data, we can no longer
monitoring of the facilities and operations will give us a better
depend on human observation alone. We have to be more
basis for decision-making and thereby improved operations. At
accurate, so automatic data capture is necessary. Sensor and
the same time, it is important that we are constantly open to new
camera technology provides large amounts of data, which in
ways of collecting, interpreting and not least analysing the data –
turn can be used in the control of production. Deep learning and
and there are many ways to do it.
algorithms are also part of the picture.
In this, it is important that the aquaculture industry develops
standards and common technology platforms. We don’t want
to get into a situation like that of the computer industry in the
Characterised by biological thinking
early days, when each of the producers had their own systems
Aquaculture has been characterised by biological thinking,
and standards, making compatibility between these systems
but we now see that there is a need to go further and introduce
impossible. Developing standards and common platforms will
cybernetic systems. It involves a process in which observation,
make the industry more efficient, faster and it will reduce costs.
interpretation of data, decisions and actions are connected in
The development is underway, and the prerequisites are present.
holistic systems.
In this respect, salmon farming has been in the forefront of
In this way, the control becomes much more detailed and
developments. Much of this is built on professional environments
adapted. The technology has many different uses, but requires
for salmon farming, and that creates opportunities - if the
large capacity, both in terms of data collection, interpretation and
industry makes the technology journey together.
not least the data transfer itself. It is about turning raw data into
Digitalisation and increased quality in operations are absolutely
information we can use in decision-making.
necessary to increase production further. Precision fish farming
Digital camera technology and sensors are among the areas
will require a lot of increased competence as well as new
of data capture. The goal is to focus on the individual fish in
competence. There is so many exciting things happening in this
the cage, and for example monitor salmon lice and the fish's
landscape, and we do not know exactly what the consequences
condition. One technology that is helpful in this is the ‘facial
will be in the long run.
recognition’ technology.
In the field of aquaculture, circular economy, robotisation and
By using cameras with extremely high resolution, researchers at
the University of Science and Technology (NTNU) in Trondheim, digitalisation must all go hand in hand. The future will show what
happens. And the future is definitely digital.
Norway, have succeeded in recognising individual fish among
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Get the industry news highlights, along with
content from International Aquafeed magazine
straight to your inbox every week!

Join the mailing list at:

bit.ly/pplenews
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Trial supports tilapia health and performance in the absence of
antibiotics

T

he outcome of a tilapia trial where the fish were
offered Orego-Stim Plus AS in their feed had
improved growth and lower mortality, resulting
in a 30:1 ROI.
The trial used Florfenicol, a broad-spectrum antibiotic
commonly used to treat bacterial infection in aquaculture
species and Orego-Stim Plus AS, a high quality eubiotic
comprised of 100 percent natural oregano essential oil
and saponins which may help to support development and
maintenance of optimal gut health in farmed tilapia.
The commercial study was conducted at a medium-tolarge tilapia farm in Campeche, Mexico, over a 28-day
period.
The study aimed to assess the suitability of Orego-Stim
Plus AS (OS+) at 5kg/tonne of feed in place of Florfenicol
(20mg/kg biomass) in supporting hybrid tilapia health and
performance.

Tilapia were subjected to one of two treatments; a
medicated diet with Florfenicol from 1-7 days, or a
standard diet supplemented with Orego-Stim Plus AS
(OS+) from 1-14 days.
Fish receiving antibiotic treatment were spilt into two
groups according to initial weight to ensure appropriate
active levels of the antibiotic were administered. An
average of the results was calculated and reported. The fish
were not specifically challenged and the observed mortality
occurred under standard production conditions.
The addition of Orego-Stim Plus AS to tilapia feed
resulted in a 50 percent higher total biomass increase over
the 28-day period than antibiotic treatment (see Figure 1).
Along with this, the study found a 37 percent increase
of improvement in final fish weight, a 23 percent
improvement in feed conversion ratio (see Figure 2),
and a mortality figure which was 5.1 percent lower that
the Florfenicol treated group,
reducing incidence of mortality
by 48 percent (see Figure 3).
This resulted in a final return on
investment (ROI) of 30:1.
The study demonstrates that
Orego-Stim Plus AS can be a
cost-effective, natural solution
to maintain and support fish
production in the absence of
antibiotics.

8 | April 2021 - International Aquafeed

We protect it
We protect them
We protect ourselves
As a result of innovation and continuous improvement, Dibaq Aquaculture takes
advantage of the arrival of summer to announce a new product line:
Dibaq AquaSafe®, in which we have been actively working in recent months. It is an internal quality seal to
differentiate our high-value products.
Dibaq Aquaculture brand has always been of a valuable company, specialized in the manufacture
of special and differentiated products, using high quality raw materials, micronutrients and functional
components. However, as a result of the innovation and needs of our global market, we have managed to
go further and improve the quality of our nutrients, additives and formulas in our products with this new seal
that aims to provide value and differentiation to our clients and achieve them the maximum performance
in their production.

Why have we called it AquaSafe?

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

Visit us: dibaqaquaculture.es
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Kemin industries launches
Paradigmox® Green

K

emin Industries, a global
ingredient manufacturer
that strives to sustainably
transform the quality of
life every day for 80 percent of the

world with its products and services,
has launched a new antioxidant
solution called Paradigmox® Green.
This is for the organic livestock
production industry in the EMENA
(Europe, Middle East, North Africa)
region.
Antioxidants are a crucial element
in every animal and fish diet, as
they preserve valuable nutrients
and protect the diet from oxidation,
ensuring optimal animal health,
performance and carcass quality.
“The science is undeniable: the
risk of feed oxidation is considerable
and inherent to the feed production
process,” says Karen Bierinckx,
Product Manager, Kemin Animal
Nutrition and Health – EMENA.
“Oxidation can happen at any
point in the production and
distribution of feed, from the
addition of oxidation-prone
ingredients, such as lipids, to
the preparation of premix, to
heat-induced oxidation during
transportation and storage.
Supplementation of quality,
peroxide-free feed improves animal
welfare and assures healthy livestock
products – which we consume daily.
This helps preserve and provide
consumer nutritional and health
benefits.”
Antioxidants are key in every diet,
so Kemin Animal Nutrition and
Health – EMENA offers an extensive
portfolio of antioxidant solutions
for its customers, with each product
answering specific customer needs.
Globally, consumers are demanding
more natural, sustainable and
ecofriendly food products, making
food producers move away from
synthetic additives towards “green”,
alternative products.
"To meet this emerging need, Kemin
has developed Paradigmox Green,
a fully natural blend that is also
suitable for organic production,” says
Frederika Somers, Business Manager
– Nutrition for Monogastrics, Kemin
Animal Nutrition and Health –
EMENA.
“By launching Paradigmox Green,
Kemin now can offer a complete
antioxidant solutions portfolio – liquid
10 | April 2021 - International Aquafeed

or dry, traditional or organic – that
fits seamlessly with our customers’
specific requirements.”
Kemin scientists have developed
unique liquid and dry blends
consisting of synergistic mixes of
natural tocopherols with chelators for
complete protection against oxidation.
Boosting Europe’s green economy
The highly efficient antioxidants in
Paradigmox Green are permitted for
use in organic farming to help animal
nutrition and health specialists meet
market expectations.
“The combination of tocopherols
with natural ingredients makes
Paradigmox Green a very effective
antioxidant that benefits the animal,
farmer, feed producer, retailer and
final end-product user,” says Ms
Bierinckx. “With this newest solution,
Kemin can answer the market demand
for more environmentally friendly
practices and boost Europe’s green
economy.”
To support animal nutrition and
health professionals, Kemin also
offers services to ensure optimal
results when using its products.
The extensive and unique Lipid
Evaluation Test provides in-depth
oxidative analysis to elucidate the
nutritional quality of the lipid source
that Kemin customers are currently
using in their diets.
Evaluating fats and oils is crucial,
as large variations in oxidative value
and energy may dilute the nutritional
value of lipids, potentially resulting
in lower animal performance and
possible health risks.
Kemin also provides a full
evaluation of the oxidative quality of
feed and feed raw materials, focusing
on a complete oxidative profile
validation, sensitivity towards future
oxidation assessments and antioxidant
recovery protocols.
For liquid antioxidants, Kemin
Application Solutions offers a
tailor-made liquid antioxidant
application, supported by
automated application technology
developed and implemented
to ensure excellent product
distribution and ease of use.
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IFFO’s analysis on marine
ingredient market trends

T

he IFFO reports that total fishmeal and fish oil
productions in January 2021 surpassed that of
January 2020.
This is according to their January 2021 market
intelligence report that the IFFO sent to its members which
focuses on their analysis of marine ingredient market trends.
IFFO reports typically include an analysis of both the
supply and demand sides of the market, with research
focusing also on the global trends of animal farming and
fish catches, agri-commodities, commodities’ prices and
general macro-economic conditions.
In this edition, a specific and additional focus is made on
China for the period covering January-March 2021, which
is especially timely given that China is by far the main
market for marine ingredients.
Peru, Chile, the Northern European region and the
African countries have reported an improvement in terms
of available raw material in January 2021 with respect
to January 2020. On the contrary the USA reported a
big drop, following poorer landings in Alaska. The US
menhaden fishing season will in fact start in April.
Thanks to better-than-average landings in Peru and Chile,

both total fishmeal and fish oil productions (including
salmon-based meal and oil) were far bigger in January
2021 than in January 2020.

Demand for seafood remains robust in China

Domestic fishmeal production was subdued before and
after the Spring Festival. Operations resumed in Shandong
and Zhejiang following the holidays, while the Liaoning
fishmeal plants won’t resume operations until September
due to the lack of raw material. Supply of domestic
fishmeal in the first quarter of 2021 might not improve with
respect to the first quarter of 2020.
Pig farming continues to recover. Pig feed production
was on the rise at the beginning of the year, but the recent
African Swine Fever outbreaks appear to have affected its
consumption both in February and March.
Aquafeed output remains subdued for the time being, as
aquaculture is still in its low season. From the second half
of March, we expect aquafeed production to pick up. The
rise of the aquatic products' price signals the strength of
the demand for seafood, helped by the recovery of the food
service in China.

12 | April 2021 - International Aquafeed
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NZ’s Cawthron Institute celebrates 100 years of world-class
science delivery

T

his year Cawthron Institute celebrates 100
years of delivering world-class science and
innovation. There will be lots of community
and philanthropic activity highlights
throughout the year to celebrate its centenary.
Officially established in 1921 by the last will and
testament of Nelson philanthropist Thomas Cawthron,
the Cawthron Institute is now New Zealand’s largest
independent science organisation with 300 staff from 35

countries, working across multiple sites in Nelson.
To celebrate 100 years of delivering world-class
science, as well as looking towards the possibilities of
science over the next 100 years, this year Cawthron is
hosting a range of community and educational initiatives
that readers of IAF can take part in.
Other events that will be taking place include an Open
Day, the Cawthron Marlborough Environment Awards,
the Cawthron Scitec Expo and many more.

Second STIM appeal
of BioMar's Intro
Tuning rejected

T

he Oslo County
Court concluded
in December
2020 that
BioMar's smoltification
feed Intro Tuning does
not infringe STIM's new
European patent, which was
granted in the summer of
2020, and therefore rejected
STIM's demand that a ban
be placed on the sale of
Intro Tuning.
STIM appealed this
decision to the Borgarting
Court of Appeal which
reconsidered the case and
came to the decision on
April 12, 2021 at the Oslo
City Sheriff's Office. The
production and sales of
BioMar’s Intro Tuning
however, remain unaffected.
“Even though the outcome
of the appeal was as
expected, we are very happy
that the Court of Appeal
has now confirmed that the
County Court decision was
correct. This means that
fish farmers can still choose
feed from BioMar's product
portfolio that promotes
growth and health during
smoltification and transfer
to seawater,” says Håvard
Jørgensen, Managing
Director of BioMar Norway.
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Changing catch potential has important implications for quota
allocation. These shifts in stock distribution underline the need
to forge political and marine industrial collaborations and to
champion the practices that have proved to be successful in some
regions and might be relevant in others considering the impacts of
climate change.

Redistribution of biomass throughout the globe

Petter Johannessen
The fight against climate change is an
opportunity for more collaboration

C

limate change has ranked high in the international
agenda for many years, especially since the United
Nations Framework Convention on Climate Change
(UNFCCC) came into force in 1994.
In 2021, the 26th Conference of the Parties (COP26) will take
place in the United Kingdom. At a time of crises, it is crucial that
the momentum be kept on climate, as it underpins a wide range of
issues affecting everyone’s lives, such as people’s ability to live in
certain coastal areas - but also food security and biodiversity.
When it comes to seafood, we should focus on three climate
change drivers, which are sea level rise, temperature change and
ocean acidification. Changes in terrestrial rainfall and in storms
and waves are also relevant.

Main drivers for the marine ingredient industry

For the marine ingredients industry, there is a need to explore all
possible implications on regional shifts in fish stock distribution.
In 2018 an FAO publication entitled “Impacts of climate change
on fisheries and aquaculture” presented the latest estimates on the
effects of climate change on global fish stocks, with a regional
scope, and explained how adaptation and mitigation measures can
either cushion or reduce the impacts of future warming, as well
as touching on some forage fish recruitment and environment
relationship factors.
“In marine regions model projections suggest decreases in
maximum catch potential in the world’s exclusive economic
zones of between 2.8 percent and 5.3 percent by 2050 according
to greenhouse gas emission scenario RCP2.6, and between 7.0
percent and 12.1 percent according to greenhouse gas emission
scenario RCP8.5, also by 2050.
“While at the global scale this average is not particularly large,
the impacts are much greater at regional scale, because projected
changes in catch potential vary substantially between regions”.
The RCP2.6 emission and concentration pathway is
representative of the literature on mitigation scenarios aiming to
limit the increase of global mean temperature to 2°C. The scenario
called RCP8.5 is the high-emissions scenario according to which
society does not make concerted efforts to cut greenhouse gas
emissions.

The effects of climatic changes are not expected to be consistent
across the globe. Overall, declines in maximum catch potential
is forecast to be significantly heightened closer to the equator.
Studies have shown that a redistribution of biomass has been
happening since the 1980s with more than half of those species
in the North Sea affected by climate change showing shifts in
distribution.
All but one of those species has moved northwards. In the
northern Atlantic, the abundance of some species (mainly
mackerel and sprat) is forecast to increase. The forecast available
for other species, such as herring and blue whiting, vary
depending on the scientific scenarios which are being considered.
The potential catch from the north Atlantic is projected to
increase overall.

How to mitigate and adapt?

The 2015 Paris Climate Agreement recognised the need for
effective and progressive responses to climate change, through
mitigation and adaptation measures.
While oceanic absorption of CO2 cannot be addressed by the
marine industries alone, proactive involvement in sustainability
projects can make a difference: fishery management principles,
based on fishery science, are key in documenting and informing
regulators. Adaptive fisheries management and intensive ecosystem
monitoring remain key measures in the face of increased climate
variability.
With some sources of fishmeal and fish oil potentially affected by
climate change, we expect to see an increased support in the supply
chain to capture larger volumes of fish by-products for marine
ingredients production. Already 30 percent of the total fishmeal
and fish oil production relies on fish by-products and this figure is
likely to increase in the future.
FAO estimates that by-product usage in fishmeal and fish oil
production will reach 38 percent by 2025. Increased use of byproducts has the potential to mitigate the projected reduction in fish
productivity and compensate for potential reduction in other types
of raw materials (e.g. soybean and wheat crops), which might be
just as affected as fisheries.
It is clear that climate change effects won’t solely be a fishery
linked issue for aquaculture. At IFFO we believe that the fight
against climate change should be seen as an opportunity to work
more closely with the food value chain and build more resilience
and adaptation capacity.
Aquaculture, which as a system is recognised as being highly
efficient for producing protein for human consumption, and
agriculture, would both benefit from working more together
and sharing best practices in terms of energy consumption, new
technologies and certification standards.

Petter Martin Johannessen joined IFFO in 2018 as Director General. He was previously Global Business Director
for Risk Management and Sourcing at Cargill Aqua Nutrition and before that Supply Chain Director and Global
Sourcing and Purchasing lead at EWOS Group. Before joining the aquafeed and marine ingredients industry, he
worked at PwC (Consulting and large international process industry businesses branch). He holds a Diploma in
International Marketing and a degree in Business Administration from the Norwegian School of Management.
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Zinpro celebrates 50th
anniversary with performancedriven focus for the future
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inpro Corporation is commemorating
its 50th year of business with a bold
rebrand that represents its passion and
commitment for the future: Advancing
Performance Together™.
“For the past 50 years, customers have relied
on Zinpro to continually develop trace mineral
products to help improve animal health and
performance,” says Rob Sheffer, president and
CEO of Zinpro.
“With a new brand identity that reflects our
comprehensive, solutions-based approach, Zinpro
is determined to remain the industry leader for
the next 50 years. We are a performance company
working side-by-side with our customers and
partners to achieve better outcomes for animals and
people.”
Improving the lives of animals and people
Founded in 1971 by Dean Anderson as a small
organic trace mineral company, Zinpro has grown
into a leading global animal nutrition solution
provider for ruminants, poultry, swine, equine,
aquaculture, companion animals and even humans.
In celebration of this anniversary milestone,
Zinpro is inviting producers and consumers alike
to learn more about how trace mineral nutrition
improves the lives of both animals and people.
Zinpro today revealed its new brand identity and
website to introduce this bolder approach to animal
nutrition solutions.
“Fifty years is a remarkable achievement,” adds
Mr Sheffer. “From humble beginnings, Zinpro
has grown into the company we are today through
scientific discovery to develop our products and
continually advance our industry. This commitment
to proven, tested solutions has helped us build trust
with customers across the globe.”
Today, the family-owned company employs
a team of world class animal scientists, has 11
regional offices worldwide and sells its products in
more than 70 countries across the globe.
Zinpro’s team of experts helps producers with
everyday animal health challenges including
lameness prevention and inflammation
management, while improving lifetime performance
and productivity. Zinpro is now bringing this same
approach to trace mineral nutrition for people
through Mend + Defend ®, its line of premium
nutritional supplements designed for people
looking for gut health and immunity solutions.
A key differentiator, Zinpro’s performance
minerals utilise the amino acid transporter, which
is a unique pathway for absorption, thus allowing
for exceptional uptake.
This discovery and subsequent peer-reviewed
research across species, was foundational to the
company’s hard-fought success and continues to
create new, innovative solutions.
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Your guide to optimizing RAS
Our RAS guide gives clear, detailed, farmer-friendly
information on farm design, filters and how to operate
them; as well as challenges and the critical feeding strategy.
Learn more: www.alltechcoppens.com/request-ras-guide

i i i i i i
i i
i

i i i i i i
i
i i
i i i i i i
i
i i

i i i i i i
i
i i

i i i i i i i
i
i i

i i i i i i
i i
i

i i i i i i
i
i i

News

i i i i i i i
i
i i

B

Blue Aqua launches exclusive Doctor Shrimp Academy
lue Aqua International, the
one-stop solution provider
for the aquaculture
industry has launched
the Doctor Shrimp Academy, an
exclusive educational platform for
the aquaculture and shrimp farming
industry.
With the joint aims of educating

and inspiring others in aquaculture,
Doctor Shrimp Academy will
accept applications of students for
both in-person and online courses,
specialising in both intensive and
super-intensive shrimp farming.
“This Academy is all about sharing
our many years of experience and
practical knowledge,” says Dr
Farshad Shishehchian, Blue Aqua
International’s CEO & Founder.
The Academy provides both handson and theory education in the five
main cultured species of shrimp:
Litopenaeus vannamei, Penaeus
monodon, Marsupenaeus japonicus,
Penaeus indicus, and Litopenaeus
stylirostris.
At the Academy, accepted students
can access a library of knowledge
from the industry’s most advocated
scientists, aquaculturists, and
technical experts — along with
a community of its thousands of
farmers.
“Participants can now be directly
involved in a hands-on experience
with the best experts in the field,”
says Dr Shishehchian. “This is all
about practical training with people
working in the field, not just theory
and textbooks.”
The Academy draws on Blue Aqua’s
experience as the industry leader in
shrimp farming to educate and inspire
students in all facets of both art and
science. In partnership with Temasek
Polytechnic, the academy’s offerings
include Fundamentals of Shrimp
Farming, Biosecurity and Health
management, and Entrepreneurship in
Shrimp Farming.
An advanced version of the course
also gives students hands-on training
at Blue Aqua’s commercial indoor

shrimp farm in Singapore, the
facility known for its super-intensive
production and sustainable practices.
Accepted students will enroll in
courses ranging from seven days to
three months and are aimed at shrimp
farmers across the globe, investors
in aquaculture, and those starting
businesses in aquaculture. To allow
for a highly personalised and unique
educational experience, each course
accepts a maximum of 10 students.
Blue Aqua International works with
more than 4,000 farmers globally,
using its patented Mixotrophic
System, which helps inform and
generate first-hand knowledge which
is then relayed to other farmers and
educational institutions.
As a full-service company, Blue
Aqua International provides farmcare
products, laboratory services, disease
detection and solution, farming and
technical training. The company also
invests heavily in its own technology
and R&D.
Blue Aqua has one of the largest
land-based farms in Singapore,
which provides shrimp to FairPrice
Hypermarkets and FairPrice Finest.
Blue Aqua’s goal is to maximise its
production of seafood to supply to
the Singapore’s market, to ultimately
create a sustainable food future. The
objective is in line with Singapore’s
30x30 initiative which aims for the
city-state to produce 30 percent of
its nutritional needs domestically by
2030.
“Our goal is to take our knowledge
to help, support and guide other
farmers around the world to have
increased profitability, sustainability
and security in food production,”
concludes Dr Shishehchian.

12 Week Program
Starting May 4 to July 20, 2021

Live Webinar / Certificate / On-Demand
Broadcast in 2 different time zones
May 4, 2021
Europe & Asia
14:00 Bangkok Time
09:00 CET Time

May 7, 2021
U.S. & Latin America
10:00 Chicago Time
13:00 Buenos Aires Time

www.onlinemillingschool.com
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How to produce millions of high
quality monosex tilapia fry

H

by Dr Ram C Bhujel, Director, Aqua-Centre

istorical evidence has shown
that tilapia formed part of a
nomadic lifestyle and that they
were captured from the river Nile
in Egypt or as some evidence
suggests, might have even been
cultured in ponds as far back as
3,000 years ago.
Since then, tilapia have been an
important fish from the point of view of food security. However,
documented culture of tilapia started since the 1950s or so and
its culture was heavily constrained by the limited availability of
quality seed.
This is mainly due to its intrinsic characteristics of producing a
few eggs at a time asynchronously. Breeding occurs at different
times and days among the females within the population, even in
the same age group.
Farming of tilapia, especially the Nile tilapia (Oreochromis
niloticus), has become increasingly popular during the last two
decades due mainly to the availability of high quality monosex
tilapia fry and its production technology which has become
common.
As a result, mass-scale production of fry technology has been
well-taken up by the private sector in Asia and around the globe.
There are hundreds of hatcheries in Thailand, with some of them
produce over 20 million monosex fry per month. They supply
both monosex and brood fry around the globe contributing to the
expansion of tilapia industry globally.
As a result of the successes in mass-scale production of
monosex fry, tilapia culture in ponds, cages and tanks is
expanding all over the world and become the most common
species globally. It is now grown in about 150 countries and
its products are traded worldwide due to the taste of its mild
flavoured, firm textured and boneless meat.
Their fast growth, short generation and frequent breeding
behavior means that they are favoured by fish farmers. In
accordance with this, global tilapia production has doubled each
decade during the last thirty years, with its farming enjoying
steady and sustainable growth.

Annual global production of Nile tilapia, including its hybrids,
surpassed seven million metric tons in 2020, which is arguably
the highest among the individual species. Prior to this, grass
carp and silver carp were the two most produced fish with the
production of less than six million tons each, according to FAO
statistics.
This article will highlight the salient features of mass seed
production technology, which has performed a key role in taking
it to the top.

Tilapia reproductive behaviour happens naturally

The breeding method of tilapia is unique as they breed naturally
and easily if mature males and females are stocked together in
ponds, cages or tanks. There is no need to inject hormone or
make any arrangements of water flow, kakabans or any shelter.
However, as it is tropical fish, it will need environment
especially suitable water temperature range of 24-32°C. Nile
tilapia show a high degree of parental care to their eggs and fry as
they only release a small number of egg clutches at a time, which
ranges from a few hundred to a maximum of 1,500 eggs.
Therefore, thousands of females and males are needed to
produce monosexed fry on a mass scale. Another problem is that
they spawn at different times and days. Synchronisation has not

We organise 2-week training courses on tilapia farming entitled,
“How to produce millions of best quality monosex tilapia fry and
table fish”.
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been possible as they do not respond to hormone, neither can their
eggs be easily stripped. Nevertheless, they can spawn 10-12 times
per year or almost once a month - which helps to some extent.
Nile tilapia is a maternal mouth breeder and a female releases
eggs in the presence of a mature male which releases sperms to
fertilise those eggs. After fertilisation, the female takes the eggs
back and incubates the fertilised eggs in her mouth until the young
can swim independently, which is also referred to as swim-ups.

Partial harvesting does not yield good results

Some farmers collect free swimming fry from the edges of
breeding ponds, hapas or tanks either on a daily basis, or at an
interval of a few days using scoop nets where broods are stocked
maintaining approximately 1:1 male:female ratio.
This was the traditional system, and it is still followed in some
countries as it is cheap and easy. But net fry production per unit
area of space is very low because it is not possible to collect all
of the fry from the system, which is why it is also called “partial
harvesting method”.
Survival is also low due to predation and adverse environmental
conditions especially in ponds. Furthermore, fry vary in size
and age. Therefore, if sex-reversal technique is to follow, partial
harvesting does not yield good results because most of the fry are
older than 15 days.
Hormone treatment works only for the fry which are sexually
undifferentiated, normally before the fifteenth day post-hatch,
for example. Some of the hatcheries, harvest fry more frequently
two times a day (morning and evening) to get more uniform fry
by age and size. However, results are still not of high standard.
Those hatcheries grade the fry to maintain uniformity in size but
still the age of fry matters. Some fry may remain small if they get
less chance to access food. Therefore, egg collection method has
become more common practice.
The mouths of the females are too small to keep all the eggs
for long, which they may lose gradually over the period. Water
quality of the breeding ponds or tanks is also difficult to control
and is normally sub-optimal and often may contain pathogens and
predatory animals such as insects, which can infect fertilised eggs
or hatchlings during the incubation in the mouths of the female, or
even attack when they come out of the mother’s mouth.
Therefore, collecting eggs as soon as they are fertilised and
incubating them in good quality water maximises the egg number,
thereby the seed output. For this reason, large scale hatcheries have
adopted the collection of fertilised eggs or yolk-sac larvae (seed) and
their artificial incubation and larval rearing techniques (Fig. 1). The
harvesting of the eggs is done once a week or at 5-day intervals.
International Aquafeed - April 2021 | 23
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This method becomes most efficient and cost-effective, if
the broodfish are in hapas or ponds. Seed harvest can be even
easier in tanks but initial investment to installation is too high
for the construction of large or sufficient number of tanks as
over 100,000 broods need to be maintained and managed for the
production of millions of seed each month.
The same broods can be utilised for one-to-two years. They
grow bigger in size and vary in size so much, therefore hatcheries
prepare new batches at least six months in advance to replace the
old batch. Maintaining a large number of broods is done in hapain-pond systems by most of the commercial hatcheries. If the
broods are in hapas, it is easy to collect seed by gathering them at
a corner on a side of the pond of tank.
Collection of eggs is done using a pair of hand nets with large
mesh and small mesh (Fig. 1, left). The large mesh net is for
scooping up the broodfish and to check eggs in the mouth, and
the small mess net is to collect the seed.
A forefinger is placed in the mouth of a brooding female after
catching it placing the head down and shaking is done to release
eggs or yolk-sac fry. Eggs or yolk-sac fry are then transferred
to a plastic bowl half-full of water to keeping them submerged.
During harvesting, seeds are separated by stages described in
Macintosh and Little, (1995) and Little et al., (1997) as follows:
Stage 1 – just fertilised, yellow in color without any spots
Stage 2 – with two eyespots,
Stage 3 – darker in color and with small tail and protruding
eyes,
Stage 4 – with longer tail and head,
Stage 5 – swim up fry
These are arbitrary stages based on the embryonic
developmental phase which can be observed by the naked eye
and kept separately. However, the seeds of a stage from many
females are pooled together in a single bowl and are incubated
in a single jar. Fortunately, a female lays the same stage eggs at
a time, so they don’t need to be separated. Normally, each stage
takes roughly one day for the embryonic development.

The various stages of egg incubation and larval rearing

The harvested eggs and yolk-sac larvae are washed with clean
tap water and passed through a fine net (500 micron), disinfected
with 40 percent formalin (@200 ppm) for one-to-three minutes
and acriflavine (1g/200 L water) solutions followed by rinsing in
clear water each treatment, weighed and then placed into downwelling incubator jars.
The jars are supplied with slow sand filtered water with a
constant pressure from a header tank. The flow rate of the water
entering into the jars and trays can be adjusted in such a way
that all the eggs in incubator jars and yolk-sac larvae in trays are
gently churned constantly throughout the day and night.
Therefore, it requires continuous electricity supply. In a country
where electricity supply is not regular, a back-up generator or
batteries need to be standby.
Freshly laid eggs are normally yellow in colour and it takes
about four days to hatch, depending upon the temperature. Each
subsequent stage takes approximately one day less to hatch. After
hatching takes place, yolk-sac fry are transferred into shallow
trays filled with re-circulated clear water.
If the stages 4 and 5 seed and swim-up fry are harvested, they
are directly transferred to the tray system for larval rearing for
about a week. They become free swimming fry often called
“swim-up fry” and are then transferred to the sex-reversal system
(hapa-in-pond or tanks). Until then, fry are not fed at all.

Figure 1: Tilapia egg incubation jars and larval rearing
trays (left), and sex-reversal of fry in nursing hapas (right)

By the time they are transferred to the sex-reversal system,
feeding of hormone (17a-methyltestosterone or MT) mixed
with high quality feed starts. Post-hatch, these fry are
approximately 9-10 day old. It is essential to start MT feeding
from this age as the sex determination takes place during 1215th post-hatch.
When they start taking MT feed, the level of hormone in their
body is raised which directs the sex towards males. If MT feeding
begins late, or when they are older than 15 days, sex reversal
won’t be possible. This is one of the fundamental principles that
the hatchery operators should keep in mind while producing
monosex tilapia fry.

Hormonal sex-reversal technique is the most reliable
method

Although a number of other methods of producing all-male
tilapia fry have been attempted, the hormonal sex-reversal
technique has been the most reliable and common method. The
period of sex-reversal can be divided into two phases; 21-day
hormone treatment phase, which is followed by the subsequent
nursing phase that can range from a week to several weeks.
Feeding young fry with a male hormone
(17α-methyltestosterone) produces phenotypically all-male fry
(not genetically). It stops breeding in grow-out systems and males
grow about 50 percent faster than females, which can be seen
especially when fish are bigger in size.
For sex-reversal, 60 mg of 17a-methyl-testosterone (MT) is
mixed with 1 kg of fish meal together with 10-15 g of vitamin
C or vitamin mixture. The MT is insoluble in water, an organic
solvent such as ethanol (95 percent) is necessary to dissolve it.
The alcohol helps spread the hormone evenly in each particle of
the feed, then it can be evaporated off easily and quickly under
shade at ambient temperature.
While making stock solution, normally 5g of MT hormone is
dissolved in one litre of ethanol using a magnetic stirrer. The
volume is then made up 10 litres (by adding 9 litres), which
serves as stock solution and can be stored for about 6 months in a
refrigerator at about 4-7ºC. The stock solution contains 0.5 mg of
MT hormone per ml of alcohol, which means that 120 ml of stock
solution is needed to raise the required dose of 60 mg/kg feed.
Some people are concerned about the use of MT in fish food
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but the amount is so tiny that 300 mg MT is enough to convert
30,000 fish. More importantly, MT is fed during the first month
after hatch or when they are very small and fish are grown at least
4-5 months before they are deemed ready to consume it. Research
has showed that the MT level returns to normal in the fish after a
week of stoppage of the hormone feeding.
Hormone is mixed with feed in batches of fishmeal is poured
into a mixer, with large scale hatcheries typically preparing about
10-20 kg at a time. For five kilograms of feed, 50g of vitamin C
or 100 and mineral mixture is gradually added.
Gradual pouring of 300 ml of stock solution is done while
mixing and then the same amount of fresh ethanol (300 ml) is
also added. This process is repeated once more and churned for
about 10 minutes. The ethanol is then evaporated by spreading
the mixed feed under shade for over a night or day or about an
hour if under sun in the early morning or late afternoon.
After drying, the MT feed should be packed in a plastic bag or
kept in a container with an air-tight lid and stored in a room at
low temperature or in a refrigerator (approx. 4-7°C). When the
hatchery operation gets bigger or expands, 10-20 kg is prepared
at a time, doubling all the ingredients.
Normally 20,000-30,000 fry are stocked in 3m x 2m hapa and
are fed with the MT mixed feed at 75, 150, 250 and 420 g each
day for the first five days. On days 6 - 10, days 11-15 and days
16-21 respectively, the feed is divided into five equal portions or
meals for each day to feed 5 times daily. The size of the hapas
during the 21 days of hormone treatment for sex-reversal depends
on the scale of production. If the fry are not going to be sexreversed, then they can be fed on a mixture of untreated rice bran
and fish meal (2:1) using the same routine.

Uniformity in size is an indicator of good quality

Although each batch of fry coming out from sex-reversal are
from the same age group, their size starts getting high variation
over the period. Uniformity in size is one of the most important
indicators of quality perceived by the farmers. Therefore, grading
of fry is an important part of the fry production.
It minimises mortality due to cannibalism and social
dominance, as tilapia fry are aggressive in nature when they are
small. The first grading is done the following day at the end of the
sex-reversal on the 22nd day, followed by second grading after a
week and most importantly, another grading a day before sale.
Fry are grouped into three-to-four categories or more such
as small, medium, big and very big, depending upon the size.
During nursing fry are kept at a density of 1,000 – 2,000 fry.m-2
of the hapa space. The size of the nursing hapa can vary from
20-120 m2 depending upon the scale of production. Fry are then
fed on a mixture of rice bran and fish meal (2:1) about four times
a day at about 25-50 g.m-2 per day.

The first month after sex-reversal is very critical

Small fry (less than one inch) are susceptible to predation by
carnivorous fish, insects, amphibians, reptiles and birds. Small fry
are also less tolerant to poor water quality, which is a common
feature of ponds with organic manures.
The first month after sex-reversal is very critical and high
mortality may occur if they are directly stocked into the grow-out
ponds. Therefore, if they are nursed for at least a month before
stocking, this can increase survival considerably. Traditional
nursing was done in small ponds but nowadays, nursing in hapas
is popular as it allows better care including covering by bird nets.
Fry are stocked at 500-1,000 fry m-2 of hapa space and for
those who want to nurse in ponds, stocking density can be
around 100-200 fry m-2 of pond area. Whether fry are raised

in hapas or directly in the pond, water should be drained, dried
and limed (300 kg/ha) and fertilised with urea (30 kg/ha/wk)
and triple superphosphate (30 kg/ha/wk) fertilisers. Fry are fed
with floating pellets or with a mixture of rice bran and fish meal
(2:1), 2-4 times a day at about 5-10 percent of biomass or to
satiation.
The demand for seed is unpredictable and it differs with
season and year to year. It is common to have a large number
of fry left unsold during the dry season. These fry can be kept
at high densities when unsold and also during the cold season
(Overwintering), so that they can be sold early in the next warm
season at higher prices.
During this period, fry may not grow due to restricted feeding,
(less than one percent) or even less in alternate day and high
densities (2,000/m2), but they are old and when they are stocked
in the grow-out pond, they can grow fast, meeting their growth
potential.
These fry may fetch higher prices because they will be bigger,
stronger and show faster growth. This is a common practice in
the countries where winter temperatures are generally below
20°C, in which fish do not eat and grow normally. The main
objective of this act is to save the fry during these cold season
periods.
Overwintering of fry/fingerlings can be done in several ways:
using warm water from a heating facility or geothermal water,
green houses or plastic coverings for insulation, and stocking in
deep ponds, tanks and deep hapas in ponds. The former methods
are cost intensive though survival is higher. The most popular
overwintering method used by farmers in Northern Vietnam
(where winter temperatures can be around 12°C) is stocking seed
in deep ponds.

Conditioning before sale

Normally fry are transported using plastic bags. Although they
might also be transported using tanks with oxygen in some cases,
the use of plastic bags is still the most common method. Fry
need to be prepared for transport before they are packed and it is
essential to condition the fry/fingerlings by starving overnight so
that they empty their stomach and intestines.
This reduces the production of excreta in plastic bags/
transporting containers and it also avoids mortality when long
transportation is involved. The main problems during fish
transportation are shortage of oxygen, high ammonia production
from excreta, high temperatures (in hot seasons or areas), as well
as the stress due to handling. Fry harvesting should be done at
least one day before selling and they should also be graded before
harvest and kept in separate hapas based on their size.
After grading, fry are counted and transferred to containers
or tanks filled with the water from conditioning tanks. They
should be transported to conditioning tanks immediately. The
conditioning tanks are supplied with clear water using sprinklers
or with air-stones and the fry can be kept at high density over
night or more.
Before putting fry into the conditioning tanks, they are dipped
in a formalin bath (400 ml/100 L water) for 5-10 second to
make sure parasites or other disease-causing organisms are not
transferred to the conditioning tanks and to the farmers field.

Quality assessment and certification

Quality of monosex tilapia fry is expressed mainly as
percentage of male achieved through sex-reversal process
because if all fry are males, they will not breed in the growout systems, grow faster and bigger. The best quality means
achieving higher than 99 percent male in the fry population.
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However, some of the hatcheries can achieve hardly 90
percent or so while others may not even that. If 10 females are
present in a grow-out pond, it can create problems. Therefore,
there are some issues about the quality produced by some
hatcheries. Quality monitoring and control system is currently
lacking. For checking the percentage of males, three random and
representative samples from the batch sold to the customers are
further nursed in isolation for about two months or until they get
five gram in weight.
They are dissected to see their gonadal tissues under
microscope. The method has been described as Gonad Squash
Method by Guerrero and Shelton, (1974). Fry quality can be
assessed by observing the movement, colour, shape, size and
responses to feed and strangers. Another method is to test their
strength using a salinity challenge using 24 ppt salt solution for
about two hours and to see the survival.

Nile tilapia is the aquatic chicken

Methods developed through a series of collaborative research
on monosex tilapia fry production technology as described above
has helped Nile tilapia to become the most widely cultured
species in the world.
However, dependence on fishmeal, alcohol and steroid
hormones have some issues. More research is needed to minimise
or avoid them. Tilapia farming is spreading rapidly all over the
world and rapid expansion has made it difficult to keep up-to-date
data regarding production and the number of people engaged in
tilapia industry.
It has expanded across the wide range of culture systems; from small
ditches to large ponds, tanks, and cages in rivers, canals, lakes, and
reservoirs, in fresh and seawaters within peri-urban to rural areas.

Tilapia is playing a significant role in food and nutrition security
as it is consumed by the poor and middle class especially those
residing in the rural areas. Tilapia is also consumed by the urban
elites too, who go to restaurants frequently and buy their foods
from supermarkets. Therefore, tilapia has become “everyone’s
fish”.
Although it was originally from Africa, it has been introduced
to many countries of the world, where it has great contribution
to the income and employment of the people. Tilapia has a
potential to emerge or stand out from among the hundreds of
farmed aquatic species, like that of chicken among the fowls,
to play much greater role to contribute to the food and nutrition
security specially to reduce protein malnutrition and mineral
deficiencies.
It will then become the true aquatic chicken. However,
more partnerships and cooperations among the academia,
private sector, policy makers and the practitioners are needed
to carry out further research and promote the fry production
technology further. This will play a key role in expanding the
farming of tilapia wider for the benefit of more people and the
communities.

About the author:

The author has been with AIT for the last 25 years conducting
research and also short-term training on tilapia which were
funded by a number of development partner agencies; namely,
DfID, DANIDA, SIDA, USAID-PDA/CRSP, EU, Nam Sai Farms
International, Biomin, and many others. Their supports are
highly appreciated.
www.aqua-centre.org
info@aqua-centre.org
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RAINBOW TROUT
How does reducing dietary fishmeal and crude protein
levels impact rainbow trout production?

R

by Karthik Masagounder, Evonik Operations GmbH
Seunghan Lee and Brian Small, University of Idaho

ainbow trout (Oncorhynchus mykiss)
is very popular with consumers –
particularly as it is rated in the top
five healthiest fish to eat – so it is an
important species for aquaculture
producers. Increasing raw material
and feed cost is always a worry for
trout feed and fish producers. Feed
cost is contributed largely by the
dietary protein level and sources.
Crude protein (CP) levels have traditionally ranged from 42
percent to 48 percent, depending on fish size, in commercial
grower feeds for rainbow trout (Hardy, 2002). Over the past
decade, feed producers have significantly reduced fishmeal (FM)
levels in feeds, replacing it with alternative protein sources,
especially those of plant origin. This helps producers cope with
volatile FM prices among other benefits.
It is not a straight swap though. The amino acid profiles of
plant protein meals differ from those of FM protein (NRC,
2011), and this can limit their levels in fish feeds. Supplemental

amino acids can help in meeting physiological requirements for
limiting amino acids and have been increasingly used in fish feed
formulations based on plant protein feedstuffs.

Minimising dependency on intact protein sources

Fish require a diet that is well-balanced in amino acids, rather
than CP, per se. Supplemental amino acids allow producers to
minimise dependency on intact protein sources to meet target level
of individual amino acids in feeds and reduce dietary CP levels.
A more precise understanding of nutritional requirements of
the trout and raw material digestibility plays an important role in
successfully reducing expensive dietary FM and CP levels and
overall feed costs.
While many nutritionists use National Research Council
(2011) data as the baseline for the nutrient requirements of fish
and shrimp when formulating feeds, the aquafeed industry has
developed to some extent higher parallel recommendations
to buffer the requirements of fish under dynamic production
conditions.
The nutrient requirements of fish are not constant under
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commercial production conditions and
can be impacted by several biotic (For
example: age, growth potency, sex and
health conditions) and abiotic (Water
quality) factors. Requirements for certain
amino acids and energy can also be
affected by stress associated with fish
culture practices, such as stocking density,
grading, netting, and hauling of fish.
Therefore, requirements of certain
nutrients generated under ideal growing
condition might become limiting under
health challenging conditions. How fish
following different dietary histories
handle stress is unclear, especially during
periods of chronic stress. The potential
connection between diet and stress has
significant implications for the health
and welfare of fish.
We hypothesised that both dietary
CP and FM content could be reduced
while still maintaining growth performance and feed efficiency,
if essential amino acid (EAA) requirements were met. However,
reduced dietary CP and FM content may affect fish performance
under chronic stress conditions, as the requirements of certain
functional amino acids may become limiting.
We therefore conducted a study to evaluate the effects of
lowering dietary FM and CP levels, while maintaining EAA
levels, on growth performance, body composition, muscle
metabolic gene expression, and chronic stress response of
rainbow trout, with and without handling stress.

Assessing growth performance under laboratory
rearing conditions

Eight experimental diets (isocaloric) with a 4×2 factorial design
were formulated to contain two levels of FM (20%, 5%) and four
levels of CP (48%, 45%, 42%, 39%). Diets were supplemented
with increasing levels of limiting amino acids to maintain dietary
EAA levels. Reduction of fish meal (by 15%) in the diet was
compensated by increasing soy protein concentrate (by 8-10%),
corn protein concentrate (by ~3%) and poultry byproduct meal
(by ~2%).
Protein level within each FM level was reduced by lowering
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the inclusion levels of protein sources (mainly poultry byproduct
meal, DDGS, corn protein concentrate) and increasing wheat
flour and fish oil levels. Amino acids were balanced by increasing
the levels of supplemental sources.
All the diets were formulated to have a constant digestible
energy at 17.8 MJ/kg. Trout (~35 g, initial body weight) were fed
to apparent satiation twice daily for nine weeks to assess growth
performance under laboratory rearing conditions, and then for an
additional six weeks with and without exposure to handling stress
(30 sec of chasing followed by 30 sec of netted air exposure)
twice per week.
The nine-week growth trial demonstrated that reducing dietary
FM levels from 20 percent to 5 percent significantly reduced fish
growth and increased feed conversion ratio (P<0.05). Reducing
dietary CP levels from 48 percent to 42 percent did not affect
trout growth, feed intake or FCR, while showing significant
improvements in protein efficiency ratio and protein retention
efficiency.
However, further reduction in CP to 39 percent caused a drop in
body weight, although it also resulted in further improvement in
protein retention. A dietary FM level of 20 percent significantly
increased whole-body dry matter, CP and total EAAs (P<0.05)
compared to 5 percent FM inclusion while increasing dietary
CP level significantly decreased dry matter, crude fat, and gross
energy but increased total EAAs (P<0.05).
Although the digestible energy level (17.8 MJ/kg) was kept
constant across diets, reducing dietary protein level increased
whole-body fat content fish (13% fat for 48% CP diet versus
15% fat for 39% CP diet, on a wet basis). It is known that
energy utilisation is lower for protein compared to lipid in trout
(Schrama et al. 2018), which could have played a role in the
increased fat deposition in the reduced protein diet.

Handling stress significantly increased plasma stress indices
including cortisol, glucose and lysozyme activity. However,
reducing FM and CP levels had no effect on the measured stress
indices (P>0.05). The mRNA expression of genes in the gcn2/
eif2α/atf4 pathway in the muscle tissue (normalised against
arp), known to be triggered in response to protein or amino acid
starvation, were evaluated.
General control nonderepressible 2 (gcn2) decreased with
increasing dietary CP level above 42 percent (P<0.05), but there
were no dietary effects (FM or CP levels) on eif2α (eukaryotic
initiation factor 2α) or atf4 (activating transcription factor 4)
expression. In total, gene expression results suggest amino
acid limitations on muscle protein metabolism as a result of
feeding diets below 42 percent CP, even when supplemented
with synthetic EAA to meeting the known dietary requirements.
Reduced fish growth with increased expression of gcn2 at CP
below 42 percent suggest the possibilities of higher requirements
for certain amino acids.

Improving the sustainability of trout production

This study demonstrated that 5 percent dietary FM is
insufficient for maximal growth performance, possibly because
of reduced feeding stimulants, and unidentified growth promoters
associated with FM. Also, differences in the nutrient digestibility
among diets cannot be ruled out.
The diets balanced for EAAs show an opportunity to reduce
CP level from 48 percent to 42 percent in juvenile trout feed
without any reduction in growth performance, body composition,
metabolic amino acid sufficiency or tolerance to chronic stress,
while improving dietary protein utilisation. Results of this
study can be used to help to improve the sustainability of trout
production.
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RAINBOW TROUT
Protein digestibility of spray dried haemoglobin
and contact dried blood meal in rainbow trout
by Carlos Javier Ucero Serrano, Technical Sales Manager Actipro, VEOS Group

D

efined by The Food and Agriculture
Organization (FAO) of the United
Nations as being a “product
obtained by drying and grinding or
otherwise treating fish or fish waste
to which no other matter has been
added,” fish meal is considered as
an essential ingredient in the diet of
carnivorous farmed fish.
As demands outstrip the availability of fish meal produced from
bycatch and fish trimming, wild fish is specifically caught to meet
this need. Within fish meal, there is a great variability of products
such as great nutritional differences, whilst the origins of some of
the ingredients is also often unknown.
The only way to standardise production is to raise fish to
feed other fish, which has no environmental advantage or
sustainability over time. The use of fish meal, in addition to being
unsustainable, seems to be less nutritious (Johnson, John Alan,
1997) and has less lysine and iron content, among other factors.
All of the above can lead to rising feed costs and growing
concerns about the environmental sustainability of farmed fish,
prompting the industry to seek for cost-effective and sustainable
alternative protein sources. For this purpose, low-ash animal byproducts may be suitable ingredients for partial replacement of
fish meal in aqua feeds.
The purpose of our study was to evaluate the exchangeability
of fish meal for blood by-products in trout and, at the same time,
the effect of the processing method on protein digestibility: spray
drying versus contact drying.
Absence of anti-nutritional factors typically found in many
plant-based protein sources, along with the extremely high
protein content and lysine-rich amino acid profile of blood
by-products, make these ingredients very promising for partial
replacement of fish meal in aqua feed.
Intensive processing of the raw material, however, may damage
the nutrients, decreasing both digestibility and bioavailability.
Among the blood by-products, haemoglobin (HB) is a highly
interesting product as either a substitute for or a complement to
fish meal in diets.
One of the main benefits of using HB as a protein source in
a fish diet is the fact that it contains 92 percent protein of high
biological value. This high biological value can be explained
by several aspects. Firstly, the proteins remain highly digestible

thanks to the gentle spray drying process, as explained in Table 1.
Furthermore, HB does not contain any protease inhibitors,
which are known to block proteolytic cleavage of protein
precursors. Being an animal protein, HB is highly palatable and
has a rich source of dietary essential amino acids, which are
complementary to the amino acid profile of vegetal ingredients
(Graph 1).
Compared to fish meal, blood meal (BM) and Processed Animal

Table 1: Main differences between spray and contact drying
Spray drying

Contact Drying

Cost of drying

Expensive

Cheap

Raw material

Requires high quality blood
(low bacterial load)

Necessary for low quality
blood
(high bacterial load)

Drying
Temperature

Moderate and short
- low protein damage
- high protein digestibility

High and prolonged
- high protein damage
- reduced protein
digestibility

Dried
product

Good microbiology
Very low biogenic amines

Good microbiology
Usually high in biogenic
amines

Table 2: In vitro digestibility (%)
Crude
protein

Digestibility
coeficient

Digestibility
protein

Spray dried Haemoglobin

92.9

100

92

Contact dried blood meal

91.3

97.3

88.9

Table 3: Diets
CD
Added (%)

Hb-Diet

Bm-Diet

30

30

Fish meal (%)

40

28

28

Corn gluten ml (%)

20

14

14

Soybean meal (%)

11

8

8

Wheat meal (%)

12

8

8

Binder (%)

7

5

5

Fishoil/vegetal oil (%)

8

6

6

Vit & Min premix (%)

2

1

1

Celite® (AIA) (%)

1

<1

<1
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Proteins (PAP), HB has very few heat stable biogenic amines.
These biogenic amines are metabolic molecules produced by
bacterial decarboxylation of corresponding amino acids, being
toxic when present in large quantities. Likewise, decarboxylated
amino acids are lost and no longer available for digestion.
By the fact that the blood is hygienically collected and
immediately cooled, no bacteria can grow and amino acids stay
intact.
The following table shows the difference between two drying
methods; spray drying and contact drying. In order to achieve a
high protein digestibility, the choice of drying method and the
quality of the raw material are very important (Table 1).
Spray drying is a gentler heating process than contact drying.
The process is less aggressive against bacteria, but also has
a less negative impact on proteins. As a result, the proteins
are less damaged which make the amino acids available for
digestion. The gentle heating process of spray drying implies the
need for a high quality blood with low bacterial load as a raw
material.
The high temperature, and the prolonged process time of
contact drying, is ideal to decontaminate materials that have
a high bacteriological load. As bacteria are sufficiently heatlabile, this process eliminates bacteria with its high temperature.
However, the large amount of biogenic amines that are present
in low quality blood, are not eliminated by the contact drying
process, as they are heat-stable.

Graph 1: Haemoglobin amino acid profile g/100g protein

Figure 1: Choubert system
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meal in rainbow trout, a study was conducted by DISAFA, Italy,
divided in several stages.
Prior to the main study, we conducted an in vitro test, where
we faced the two diets to be studied with the in vitro Pepsin-HCl
digestibility test (Method 72/199 // EEC). The results, being very
similar (Table 2), revealed that the crude protein content of both
ingredients is more or less the same (92.9 and 91.3 percent).
In vitro digestibility coefficients are also close to each other,
with the same observation also applying to the digestibility of
proteins; 92 versus 88.9 percent.

Table 4: Body Weight trial
CD

Hb-Diet

Body Weight initial (g)

140.0 ± 8.2

138.7 ± 8.6

Body Weight final (g)

163.2 ± 14.7

160.1 ± 12.7

Table 5: In vivo results
CD

Hb-Diet

Bm-Diet

75%

81%

64%

93.3%

93.6%

74.4%

Dry matter
Crude protein

Preliminary trial

To evaluate whether the ingredients are suitable for an in vivo
trial, a preliminary trial was performed. The main objective
was to evaluate if the high inclusion rate was well supported
by rainbow trout. During a period of 30 days, two diets were
evaluated. Table 3 shows the complete ingredient list of the
Control Diet (CD). The second diet, hereafter named the Hbdiet, was composed of 70 percent of the CD and 30 percent HB
(Actipro® PHS/BHS).
At this early stage, the external marker (AIA) was not included
and its function will be explained later as the diets were not isoenergetic nor iso-nitrogenous.
The diets were cold pressed into three millimetre pellets and
dried at 50°C for 48h. Thereafter, the pellets were distributed
twice a day, five days per week, in two outdoor fiberglass tanks
(0,50m³), with each tank containing 30 fish.
The results show that there was no mortality and no health
problems, whilst also showing good palatability for both diets.
Moreover, both groups showed a similar specific growth rate
(SGR*), with 0.50 percent per day in the control group, and

Table 6: Digestibility results (%)
Crude
protein

Digestibility
coeficient

Digestibility
protein

IN VITRO
Spray dried Hemoglobin

92.9

100

92

Contact dried blood meal

91.3

97.3

88.9

IN VIVO
Spray dried Hemoglobin

92.9

94

87.3

Contact dried blood meal

91.3

49.5

45.2

0.51 percent per day in the Hb-Diet group (as in Table 4). These
results indicate that both diets are suitable for the fish.
*SGR= [In BW fin (g) – In BW initial (g)] x 100 / time (d)

In vivo digestibility trial

The success of the preliminary trial allowed us to proceed
with the in vivo digestibility study. With this trial, we want to
determine the in vivo digestibility of spray dried HB and contact
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dried BM in fish feed. The trial lasted four weeks with the first
two weeks used as an adaptation period. The fish were fed to
visual satiety, two times a day and five days per week.
To compare the digestibility of spray-dried HB with the
digestibility of BM, three diets were compared: Reference diet
(CD), haemoglobin diet (Hb-Diet) and blood meal diet (Bm-Diet)
(Table 3). Hb-Diet and Bm-Diet are mainly composed of the
same amount of HB as BM, with the rest of their composition
remaining identical.
In the trial, 12 Choubert tanks (250L) containing 15 fish each
were used. A Choubert tank (Figure 1) is a water tank in which
the faeces are continuously collected. This system prevents
nutrient leakage which is especially crucial, as nutrient leakage
would result in an overestimation of the digestibility.
An external marker, Acid Insoluble Ash (AIA), was used to
determine and calculate the apparent digestibility of the feed
by subtracting nutrients contained in the faeces from nutrients
contained in the dietary intake (Lemos et al. 2009; J. Sales and
G.P.J. Janssens 2003).

Crude protein digestibility of HB is similar to fish meal

The results of the in vivo test of the apparent digestibility of the
CD, Hb-Diet and Bm-Diet in rainbow trout can be found in Table
5.
The crude protein apparent digestibility in the Hb-Diet is
similar to the CD (93.6 ± 0.8 percent vs. 93.3 ± 0.3 percent),
and significantly higher than the BM diet (74.4 ± 1.5 percent)
(p<0.001).
This means that the crude protein apparent digestibility of HB
is similar to fish meal but significantly better than BM. Further,

Biotronic (IR-543632) and BIOMIN (IR-509692) are registered
trademarks of Erber Aktiengesellschaft.
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we noticed a higher dry matter apparent digestibility of the
haemoglobin diet compared with the CD. This may indicate that
the digestion of other nutrients are also improved by adding HB
to the diet (Graph 2).
This difference is even more obvious when comparing test
ingredients (HB vs BM).. The dry matter and the crude protein
apparent digestibility of HB is almost double that of BM (93 vs
40% and 94 vs 50%). This means that the HB is two times more
digestible than BM (Graph 3).
From the results it is very clear that the crude protein content of
both ingredients is more or less the same (92.9 and 91.3 percent).
The in vitro digestibility coefficients are also close to one another,
with the same applying to the digestibility of protein; 92 versus
88.9 percent.
However, when we look at the actual in vivo digestibility
in rainbow trout, results show 87.3 percent for HB, and only
45.2 percent for BM (Table 6). This means that the high in
vitro digestibility does not indicate high in vivo digestibility.
Therefore, in vitro trials does not reflect the real value of
ingredients.
Moreover, digestible protein content in HB was almost two
times higher, compared to BM. Still, pepsin-HCL solubility of
protein was comparable between both test ingredients (Table1).
The latter is not illogical given the exceptional incubation
conditions applied in this routine in vitro assay compared to the
intestinal physiology of trout.
The observed higher protein digestibility in HB is likely thanks
to the gentle drying process of spray drying, which better preserves
the chemical integrity of nutrients. In broiler chickens, for instance,
lysine availability has been shown to be much higher in spray dried
compared to severely heat-treated animal by-products.

Additional security for the feed formulator

The studies showed that spray dried haemoglobin has almost
two times higher apparent digestibility (dry matter and crude
protein) compared to contact dried blood meal in rainbow trout.
Spray dried haemoglobin can also be perfectly used for
replacing fish meal with increased dry matter apparent
digestibility of the diet as result. Similar protein digestibility in
reference diet (40%t fish meal) and haemoglobin diet.
The premium quality of haemoglobin is the result from
careful collection and processing of the raw materials;
starting at the collection, transportation and further
processing at the factory, being quality preserved from the
start.
As spray dried haemoglobin passes much more quality checks
than blood meal, it gives an additional security for the feed
formulator to use haemoglobin as an ingredient.
Further, haemoglobin enables the use of other types of
ingredients in the feed formulation, even increasing their
digestibility, which provides more flexibility.
By using haemoglobin as a better digestible protein source,
water pollution will be less, by means of reduced faecal Nitrogen.
This creates a more sustainable environment and a better health
status of the fish.
The pepsin-HCl solubility test cannot reliably evaluate the
suitability of ingredients for use in aqua feed.
How raw ingredients are processed matters. Spray-drying of
haemoglobin makes a highly digestible animal protein source for
trout suitable for partial replacement of fish meal, contact-dried
blood meal is much less digestible.
References available upon request
carlos.ucero@veos.es

SPECIALIST IN
S Q UA R E S I LO S

w w w.tsc-silo s.co m

36 | April 2021 - International Aquafeed

Visit our NEW video portal
and find your perfect flour packaging solution.
www.the-packaging-group.com/videoportal

NEW
The FA 8000 interview
high speed flour packaging solution

Let’s chat and ask our experts

www.the-packaging-group.com/videoportal

The Packaging Group GmbH
Gerberstraße 50 · 51789 Lindlar, Germany · www.the-packaging-group.com

Not All Binders
Are Created Equal

AB20™ is bentonite adsorbent that helps reduce
mold growth and mycotoxin contamination

A proven mycotoxin binder that improves aquaculture feed quality
Decreases bioavailability of mycotoxins
Reduces uptake of mycotoxins
Reduces distribution of mycotoxins to the blood and target organs

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

®

HEALTHY ANIMALS. HEALTHY FOOD. HEALTHY WORLD.

FISH FARMING TECHNOLOGY

Tech update
Gladius Mini ROV

The design of its hull and the five-propeller structure make the Gladius Mini more stable and easier to control
underwater. It can also move vertically up and down with ease.
With the Depth-Lock Mode, accessible through the remote controller, it is possible to activate automatic depth
maintenance through a simple, dedicated button.
The Gladius Mini by Italian innovator Eurosportos is a compact, underwater ROV with a 4K Ultra-HD
camera, capable of diving up to 100 metres deep.
It integrates new smart navigation functions such as automatic depth maintenance and an inspection mode
with an adjustable inclination angle of +/- 45°, which is very useful for both shooting underwater footage and
maintenance or damage inspections.
www.rov-subacquei.it
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Aquaculture goes digital
Feeding a growing population with sustainable aquaculture
by Siemens

The oceans cover
more than 70 percent
of the earth but only
two to three percent
of the global food
production comes
from the oceans.
Still, the oceans
are dramatically
overfished with more
than 100 million tons
of fish consumed
worldwide, which
is more than the
fish population can
produce.

In order to produce sufficient animal protein from seafood in a sustainable way,
aquaculture is becoming increasingly important. According to the United Nations,
world population is projected to reach 8.5 billion in 2030, increasing further to 9.7
billion in 2050 and 11.2 billion by 2100, which puts even further pressure on global
food security.
In many countries, consumers increasingly demand healthy food from healthy animals as
sustainable production methods, traceability and animal welfare are becoming competitive
factors.
About one third of global fish stocks are considered to be overfished and the growing
demand for healthy food, such as salmon that provides omega-3 fatty acids, requires
alternative production methods.
Demands for healthy, high-quality food are not only coming from consumers but from
authorities as well, as food safety regulations are putting increasing pressure on producers of
animal protein.

Electrification, automation and digitalisation support in aquaculture

Aquaculture is becoming increasingly important for global food production. In order
to ensure sustainable protein production, modern technology helps to improve energy
efficiency, plant availability, product quality and overall productivity.
With focus on the environment in the calm fjords as well as securing the fish health, the
government and the farmers realised the necessity of building large and secured ocean
aquaculture farms to be located in rough water.
Norwegian company Nordlaks is building the 385 metre long and nearly 60 metre wide
Havfarm 1 in the Norwegian sea. The sea farm will operate in more exposed waters than
is common in today's aquaculture industry.
After completion, Nordlaks plans to add a
7.5 kilometer power cable with a capacity
of 3.5 megawatts to the sea farm so that it is
supplied with clean energy from land.
Nordlaks chose Siemens as the technology
partner for automation with Simatic S7-1500
and the Totally Integrated Automation Portal
(TIA Portal), network products for production
platform and administration platform,
Sinamics G150 drives, transformers, and
generators.
Raisioagro is shipping fish feed to fish
farms across Finland as well as in Russia and
must meet the high quality requirements set
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by its customers. To ensure stable product quality, continuous
monitoring of the production process is required.

Collecting data from all areas

In order to trace any potential quality defects and to respond
appropriately to any complaints from customers, Raisioagro
needs to collect data from every production batch. The available
process data was found to be scattered in various distributed
locations with a lack of centralised management and utilisation.
With the help of Siemens, Raisioagro managed to establish a
connectivity and data management solution that could be easily
integrated with all the existing automation systems as well as
with new equipment in the future.
MindSphere, the open Industrial IoT operating system from
Siemens, was the best match to answer these requirements. As
a result, product quality has already been improved with the
knowledge derived from collected and visualised data.

The future of fish farming

The first Aquaculture 4.0 closed-containment system for
tropical fish was built by Singapore Aquaculture Technologies
(SAT), using automation and IoT technologies from Siemens for
efficient and secure operation.
The offshore farm with 3,000 square metres is located off Pasir
Ris Coast in Singapore. It uses a Recirculating Aquaculture
System (RAS), making it the first known Aquaculture 4.0 floating
closed-containment fish farm. It creates a controlled environment
through a multi-level water treatment process.
In addition, the farm integrates a high degree of automation,
self-regulated control cycles and artificial intelligence within a
farm management information system to achieve a productive

and environmentally friendly operation.
Siemens provided automation systems for increased
productivity including MindSphere for cloud connectivity and
data analytics, process instrumentation for monitoring and video
analytics based on artificial intelligence to optimise feeding.

Solutions that cover the entire aquaculture value chain

Siemens delivers products and solutions for an efficient, secured
and future-oriented production for all parts of the value chain,
which is demanding specific solutions that support every relevant
aspect. Siemens brings to the table long-standing experience and
solutions for fish feed production as well the required equipment
for providing a sustainable environment for fish production.

Compressors
and blowers
made for aquaculture

M 50 AQUACULTURE

built for OFFSHORE conditions

www.kaeser.com/aquaculture
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AQUACULTURE & ECO-SYSTEMS
IS THE FUTURE
Thrive with Aqua UV Sterilizers
& Bio-Mechanical Filtration

EPA Est 68177-CA-001

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

SL STAINLESS STEEL
STERILIZERS

CLASSIC UV STERILIZERS

VIPER SL STERILIZERS

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

ULTIMA II FILTERS

@AquaUV

@aquauv

AquaUltraviolet

Maximize capacity,
conditioning, and control.
WENGER’S AQUAFLEX XT HIGH CAPACITY EXTRUDER
When maximum volume matters, the Wenger
AQUAFLEX XT High Capacity Aquafeed
Extruder is the choice, processing up to
12,000 kg/hour. Equipped with either our High
Shear Conditioner (HSC) or High Intensity
Preconditioner (HIP), the AQUAFLEX XT is
ideal for aquatic feeds as small as 0.5 mm.
Precise control of finished product density
delivers either high capacity floating or
sinking feeds.
Know more about the industry-changing
designs and customized options of AQUAFLEX.
Email us at info@wenger.com today.

PHONE: 785.284.2133 | EMAIL: INFO@WENGER.COM | WENGER.COM
USA
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This enables aquaculture companies to optimally measure water
parameters, flow, level, pressure, and weight. By integrating
cutting-edge technologies like artificial intelligence, edge
computing and blockchain, companies can continuously optimise
their operation.

Combined land and sea-based farming

The traditional and cost-effective method combines the landbased farming of smolt and the sea-based rearing of adult fish.
Land-based fish farming will reduce the production time thanks
to the possibility of controlling the temperature and the light in
the cages. In addition, this is a possibility for the industry to avoid
escape and reduce diseases.

Perfect match with customer needs

Products and solutions for the aquaculture industry are not
one-size-fits-all. With the co-creation approach from Siemens, the
solutions match the specific requirements of each company.
“The most important thing for us is to obtain relevant
information from the production process in order
to improve control. Access to this new information helps
us increase the consistency of product quality by reducing
the quality variance between production batches,” says Petri
Elonen, quality engineer at Raisioagro.
Singapore Aquaculture Technologies (SAT), a pioneer in
utilising closed containment systems for tropical fish, launches its
commercial Smart Floating Fish Farm at a ceremony officiated by
Minister for the Environment and Water Resources Mr Masagos
Zulkifli.
The 3000 square meter offshore farm, located off Pasir
Ris Coast, is the first known Aquaculture 4.0 floating closed
containment fish farm using a Recirculating Aquaculture System
(RAS).
It creates a controlled environment through a multi-level
water treatment process. In addition, the farm integrates a high
degree of automation, self-regulated control cycles and artificial
intelligence within a farm management information system to
achieve a productive and environmentally friendly operation.
SAT has been using closed containment systems since 2012,
which means the water where fish are kept are separated
from sea water. This allows the farm to have more control of
environmental factors that may harm the fish, such as pathogens,
algae blooms, oil spills and effects of climate change.

Technology features and benefits

Automated systems enable the same amount of manpower
to run five farms and increased productivity. As the demands
on modern machines and plants are steadily growing in all
industries, with the automation systems from Siemens, you
can cover all requirements while benefiting from maximum
efficiency, flexibility and cost effectiveness.
The MindSphere App from Siemens provides cloud
connectivity, data analytics and live dashboards for optimising
operations. MindSphere is the cloud-based IoT open operating
system from Siemens that connects your products, plants, systems
and machines; enabling you to harness the wealth of our data
with advanced analytics.
In addition, it enables access to a growing number of apps and
a dynamic development ecosystem. MindSphere works with all
popular web browsers.
Sensors ensure water quality & oxygen level creating a
stress-free environment for optimised fish growth. Siemens
Process Instrumentation offers you innovative, single-source

measurement solutions to increase plant efficiency and enhance
product quality.
Our intelligent instruments are also designed for seamless
interplay with the larger world of industrial automation and
control systems, enabling greater process transparency and
smarter decisions for your business. Benefit from the competence
of Siemens: a full automation vendor operating around the globe,
with service available 24 hours a day, 365 days a year.
Secure cybersecurity infrastructure incorporating Kaspersky
Industrial Cybersecurity solution (KICS) for Nodes. Kaspersky
has partnered with Siemens and Singapore Aquaculture
Technologies (SAT) to enable secure work of IT systems in the
first smart floating fishing farm in Singapore.
Video Analytics with Machine Learning algorithm calculates
bio-mass and hunger level to optimise feeding. Machine learning
is increasingly being leveraged in the product design process to
provide a competitive advantage.
Camera vision detects skin anomaly and unusual swimming
behaviour to prevent outbreak of diseases. A broad spectrum is
available for all fields of application; from code reading systems
for 1D/2D codes, vision sensors for application-specific machine
vision, intelligent cameras for universal applications through to
PC-based machine vision systems for extremely fast applications
using several cameras.
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aquaMeasure sensors
Real-time environmental data at your fingertips

T

he range of aquaMeasure sensors make
it easy to monitor a range of important
variables. Their wireless aquaMeasure
sensors serve as the central nervous
system for its aquaculture intelligence
solutions.
Placed strategically around your pens
and paired with the system’s aquaHub,
the submersible sensors track water
temperature and depth along with a host of other environmental
indicators, including dissolved oxygen, salinity, chlorophyll,
blue-green algae, turbidity and coloured dissolved organic
matter.

Built to Last

About the size of a flashlight, aquaMeasure’s wireless sensors

for aquaculture are rugged and built to withstand the worst mother
nature can dish out. They last a year on a single D battery, come
calibrated and ready to deploy and feature an easy Bluetooth setup so you can go in the water quickly in order to begin monitoring
pens and protecting fish.

Track Currents and Weather

aquaMeasure’s current profiler, meanwhile, provides mean
flow measurements and data about waves and currents – crucial
information when trying to protect both fish and infrastructure.
In addition, its add-on weather stations monitor conditions at
the farm site, keeping you abreast of key factors that can affect
operations at a moment’s notice, such as:
• Wind Speed and direction
• Air Temperature and relative humidity
• Barometric Pressure

44 | April 2021 - International Aquafeed

Sensors
aquaMeasure DO Sensor
The aquaMeasure DO sensor measures
dissolved oxygen (DO), temperature and tilt
in real time.

aquaMeasure TURB
The aquaMeasure Turbidity sensor measures
turbidity, temperature and tilt in real time.
•

•
•
•
•
•

Dissolved Oxygen: Optical Based
Measurement [0 – 140% Saturation (±2%)]
Temperature: -5° C to 35° C
Tilt: 0-180 degrees
Memory: 64 MB flash
Depth: Up to 100 meters

aquaMeasure SAL
The aquaMeasure SAL sensor measures
salinity, temperature and tilt in real time.

•
•
•
•

aquaMeasure CHLA
The aquaMeasure CHLA sensor measures
chlorophyll, temperature and tilt in real time.
•

•
•
•
•
•

Salinity: Conductivity based
measurement [0 – 40PSU (±0.5PSU)]
Temperature: -5° C to 35° C
Tilt: 0-180 degrees
Memory: 64 MB flash
Depth: Up to 100 meters

aquaMeasure BGA Freshwater and Marine
The aquaMeasure BGA sensor measures
blue-green algae, temperature and tilt in
real time.
•
•
•
•
•
•

Phycocyanin (Freshwater): Optical BackScatter Based [0 – 4500 ppb]
Phycoerythrin (Marine): Optical BackScatter Based [0 – 750 ppb]
Temperature: -5° C to 35° C
Tilt: 0-180 degrees
Memory: 64 MB flash
Depth: Up to 100 meters

Turbidity: Optical Back-Scatter Based [0 –
1500 NTU]
Temperature: -5° C to 35° C
Tilt: 0-180 degrees
Memory: 64 MB flash
Depth: Up to 100 meters

•
•
•
•

Chlorophyll: Optical Back-Scatter Based
[0 – 500 µg/L]
Temperature: -5° C to 35° C
Tilt: 0-180 degrees
Memory: 64 MB flash
Depth: Up to 100 meters

aquaMeasure CDOM
The aquaMeasure CDOM/FDOM sensor
measures colored (or chromophoric)
dissolved organic matter, fluorescent
dissolved organic matter, temperature and
tilt in real time.
•
•
•
•
•

CDOM/FDOM: Optical Back-Scatter
Based [0 – 1500 ppb]
Temperature: -5° C to 35° C
Tilt: 0-180 degrees
Memory: 64 MB flash
Depth: Up to 100 meters
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Innovations this month
April 2021
This month, the International Aquafeed
team examine some of the best
innovations in sensor technology, pens,
submersible ROVs and fish counters.

Andritz Twin-Screw extruder
The new ExTS-616, capable of producing 6-10tph, and the
ExTS-718 producing volumes at 10-18tph, are the solution for
the extrusion of low-starch fish feed as they are ideally suited
to processing viscous, oily or very wet products. Each ensures
full starch utilisation, allowing for higher flexibility in formulation
and enabling a higher feed conversion ratio. Additionally,
producers making several recipes that have variations in
raw materials or producing tiny pellets (0.6mm Ø) such as
those extruded for aquafeed will benefit from this twin-screw
technology.
The equipment includes standard feeding, kneading/mixing
and cooking zones and features co-rotating, intermeshed,
self-wiping screws, which allow for better process control where
the output is not dependent on screw speed. These twin-screw
extruders also feature overload protection, a screw pushout system for quick changes in screw configuration, a force
feeder guaranteeing a constant flow of raw materials to the
extruder, temperature-controlled barrels and variable screw
configuration for better product control.
These extruders are entirely compatible with the Andritz
Expansion Control System (ECS), a unique solution to manage
the expansion, density and pellet properties of aquafeed,
guaranteeing the right product every time.
www.andritz.com/feed-and-biofuel-en/industries/aqua-feed

SeeMate Plus underwater cameras
The SeeMate™ PLUS allows farmers to monitor fish behaviour,
feed pellet drop rates, and best pellet broadcast positioning
over the cage surface. They are ideal for monitoring net
billowing and water current strength during feeding to ensure all
feed reaches the fish.
No matter what the application SeeMate™ PLUS cameras are
designed for long-term extreme underwater environments and
are equally at home monitoring vessels, tanks and raceways for
environmental conditions, fish and aquatic species health.
Manufactured using tough Acetal® co-polymer housing
Thick boron silicate lens ensures best product longevity
Tough polyurethane jacketed cable assembly
SeeMate™ PLUS cameras may be mounted on either a net ring
or on a J-hook or a simple bracket. The net ring mounting option
allows the operator to adjust the viewing angle and provides
a ready-made camera cable reel to coil the cable, whilst the
J-hook mount offers a lower profile camera mount.

AB Vista launches online dietary fibre calculator
AB Vista has launched a free tool to assist nutritionists as they
formulate animal diets. The dietary fibre calculator uses average
values of global raw materials to calculate the dietary fibre content
(plus other more in-depth fibre parameters) of finished feed.
The calculator offers the option of entering up to 28 different raw
materials, along with the daily total intake in kg, to show the fibre
composition of the feed and the daily fibre intake in either a data or
graphic view.
www.abv-calculators.co

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

Ace Aquatec’s in-water electric stunner
Ace Aquatec’s multi award-winning Humane Stunner Universal (HSS)
is backed by the UK’s leading supermarkets and offers the highest
animal welfare standards during slaughter.
Unlike percussive machines that can deliver hit and miss results,
particularly with varying sizes of fish, Ace Aquatec’s in-water electric
sunning system renders fish unconscious in less than one second
meeting the EU’s requirement for humane slaughter.
The technology - deployed on salmon and trout farms around the
world, from Scotland to Chile to New Zealand, it can be used on
boats, barges and trucks as well as in factories and containers wherever the fish are being processed.
The HSS is suitable for salt and freshwater fish up to 14kg. The stun
tube length can be straight or bent, floor mounted or wall mounted
to suit the space available. Highly versatile.
www.aceaquatec.com
http://aceaquatec.com/products/electric-stunning/
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HOWCASE

STRONG ENOUGH
TO FACE EVERYTHING!

Rika Sensor: 03 Ultrasonic Liquid Level Transmitter
RKL-03 Ultrasonic Liquid Level Transmitter is a variety of non-contact,
high reliability, high cost performance, easy installation and
maintenance of material level measuring instrument.
It doesn't have to make any contact the liquid that it is monitoring,
and it can accurately measure most materials. It works by first firing
a pulse, which it then receives via an antenna. In order to calculate
the distance on the surface of the antenna to the measured
medium, the surface of the measured is proportional to the distance.
The 03 Ultrasonic Liquid Level Transmitter is also compatible with
RK600-01 data logger or most other generic recording instruments.
The range can be set at 5, 10, 15, 20 and 30 metres.
RKL-03 Ultrasonic Liquid Level Transmitter offers xxcellent stability, fast
response, wide temperature range compensation, high accuracy,
optional anti-corrosion material and strong resistance to inference.
www.rikasensor.com

Leiber® Beta-S –
β-glucans for:
Improvement of the cellular &
humoral defence mechanisms
Support of immunological
competence in larval &
juvenile stages
AquaMaof SCE-M37-10.5 screw elevator
The screw elevator is an electrically driven machine that is used
to elevate fish crops from the water level - to assist in fish loading.
A hydraulic controlled system enables Elevator levelling on its site
positioning activity.
The elevator design is based on the Archimedes Screw concept,
which delivers the fish from the water level (lower side) and elevated
with the aid of the sleeved, rotating screw. Upon reaching the desired
height, determined by the length and the mounting angle, they are
then fed through an adjustable, directional outlet, at the upper end.
The positioning is determined according to the environment. When
used in direct elevating mode from a pond, for example – it should be
placed close to the pond rim.
The levelling is enabled and assisted with a hydraulic system consisting
of an array of pistons, powered with a hydraulicly powered and
electrically driven pump (PSU).

Improvement of feed conversion

leibergmbh.de
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The Aquaculture case study

Jellyfish

More than just a
blooming nuisance
by Oliver Moore, Marine Biology Student,
University of Plymouth

Jellyfish are perhaps some of the
misunderstood forms of life on the planet,
with their distinctive morphology being more
reminiscent of a science fiction alien than an
actual animal. Despite their unique looks, they
are some of the most successful organisms in
the world and may be one of the few winners
from climate change.
Subsequently, they have begun to dominate
our oceans over the last 50 years, gathering in
colossal numbers and resulting in significant
damage to marine open aquaculture operations
around the world.
Whilst this was originally universally
considered to be a huge issue, there has been
increased interest in the scientific community
in how we can utilise these blooms to our
advantage, specifically in the use of aquaculture
feed.

Three different classes of gelatinous zooplankton

The word ‘jellyfish’ actually encompasses a varied range of
organisms as it refers to three different classes of gelatinous
zooplankton within the phylum ‘Cnidaria’. These include
the Cubozoa (Box jellyfish), Hydrozoa and Scyphazoa (True
jellyfish). However, ‘jellyfish’ typically refers to a member of the
scyphozoa, with key species such as Rhizostoma pulmo (barrel
jellyfish) and Aurelia aurita (moon jellyfish).
Scyphozoan jellyfish are characterised by their distinctive
morphology, having a bell-shaped hood enclosing an internal
structure (where tentacles are suspended) as well as the presence
of nematocysts (capsules containing coiled filaments attached to
barbs). Alongside their anatomy, scyphozoans are known for their
unique multi-stage life cycle (as shown in figure one).
The high fecundity of jellyfish within its life history allows
for the very rapid development of an incredibly large number of
individuals, resulting in a jellyfish bloom. These blooms occur
naturally in the marine environment, with earliest reports dating
back 4,000 years to ancient Cretan pottery.
Nevertheless, it has been widely speculated by the scientific
community that anthropogenic activity has resulted in an
increased frequency of the blooms with them occurring every
year as opposed to every decade (Lamb, 2017).
Whilst there are a multitude of factors that may be responsible
for these increased blooms, Lucas Brotz at the University of
British Columbia believes that overfishing may be the primary
reason why they are happening, “humans remove on the order of

It is worth noting that jellyfish are a major
constituent in the wild diets of several high
FIFO species that we currently farm, such as
the bluefin tuna.

100 million tonnes of wild animals from the oceans every year.
This corresponds to an absolutely staggering number of
organisms, many of which are predators or competitors of
jellyfish. It is very likely that jellyfish benefit from this fishing
and overfishing in many regions”.
Other theories include eutrophication, ocean acidification and climate
change, largely as a result of the natural resilience of jellyfish.

Jellyfish blooms are detrimental to aquaculture

Irrespective of the reason why these blooms are occurring, it is
apparent that they are detrimental to aquaculture. There are many
reports on jellyfish decimating Open Pen Sea Cage aquaculture, a
recent example of which includes blooms of Muggiaea atlantica
and Pelagia noctiluca destroying 80 percent of farmed salmon
stocks off the west coast of Ireland in 2017, causing millions of
pounds worth of damages.
There are a number of mechanisms in which gelatinous
zooplankton can cause significant damage like this to aquaculture.
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Firstly, they can surround the nets and prevent the flow of oxygen
into the pens, essentially causing a localised hypoxic zone; giving
rise to the ‘suffocation’ of individuals trapped inside.
Nets may degrade jellyfish, resulting in loose nematocysts or
even small individuals being inhaled by the fish. This nematocyst
discharge can sting their gills giving rise to the loss of epithelial
cells, focal hemorrhages and onset of necrosis. Jellyfish may
also act as a vector for the bacterium Tenacibaculum maritimum
which has the potential to exacerbate gill injury (via gill abrasion)
and further damage to fish stocks.
Even a small exposure period of two hours is detrimental
to the health of individuals, with the damages significantly
worsening with a longer exposure (Bosch Belmar & M’Rabet.
2016). Although it originally appears that these blooms are
overwhelmingly negative to the aquaculture industry, there may
be the opportunity to utilise these blooms to our advantage.
Jellyfish being used in a commercial environment is not a new
revelation, with a multitude of industries already benefiting from
them and their products. Examples of this include the cosmetics
sector, that has been extracting collagen from jellyfish for uses in
anti-aging products.
There is also a significant market for the direct consumption
of jellyfish as they are considered a delicacy across several
southeast Asian countries, subsequently resulting in over 321,000
metric tons of jellyfish caught for food in 2001 (Omori, Makoto;
Nakano, Eiji 2001). This evidence suggests that the idea of
fishing jellyfish is already an established concept and may be able
to be scaled up for use in farmed fisheries. Anthropogenically
caused jellyfish blooms could therefore be exploited by fisheries,
utilising techniques already established in the capture of wild
jellyfish and then sold to the aquaculture sector.

Jellyfish as a potential marine ingredient

Previous perspectives on the implementation of jellyfish into
aquaculture have involved its conversion into a marine ingredient
as a potential protein source for farmed fish. However, the body
composition of jellyfish may mean that this is not economically
feasible and instead may be more appropriate as a functional feed
additive.
Jellyfish are 95 percent water and 3-4 percent protein (wet
weight) with a very low overall dry biomass, and this process of
conversion into dry biomass for fish feed is also prohibitively
time
TMconsuming.
This is done via soaking the jellyfish in pure ethanol or alum for
20-40 days, taking a significantly long period of time to produce
(especially in comparison to other fishery protein sources).
Because of this, it would be unrealistic to assume that the use
of jellyfish fish feed products would be a viable primary protein
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Future proofing your aqua feed
production starts with
co-creating the perfect fit.
Let’s build or upgrade
your aqua feed mill.

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

www.aarsen.com/process/aqua-feed

THE BUSINESS NETWORK LINKING
PROFESSIONALS FROM FEED TO FOOD

CALENDAR
MEAT & POULTRY INDUSTRY RUSSIA 2021
MOSCOW | MAY 17-19
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
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alternative for use in aquaculture.
It is also worth noting that jellyfish are a major constituent
in the wild diets of several high FIFO species that we
currently farm, such as the bluefin tuna. It could be an option
to directly add the jellyfish into their diets as we would see in
the wild, however the downside of this is that it is impossible
to control all aspects of nutrition and may inadvertently cause
deficiencies in diets.
Despite their impracticality as primary fish feed, jellyfish
may be incredibly beneficial in the production of functional
feed additives as they contain several compounds that may
promote overall fish health, leading to higher quality of fish
produced. Jellyfish are osmo-conformers in their environment
having large quantities of salt to be isotonic with the
surrounding seawater.
This results in a substantial amount of sodium in the
overall composition of jellyfish which can have the very specific use of conditioning
anadromous (moving from freshwater to seawater), species such as Atlantic salmon to
changes in salinity. This may therefore help simulate processes which would occur in
their natural life history and reduce overall stress of individuals.
This jellyfish feed additive could be added relatively early in the smolt life stages of these
fish to stimulate the gill and intestinal epithelial bound Na+K+/ATPase enzymes and other
biochemical pathways which occur naturally in the physiological regulation of water and
salt balance. This serves to encourage homeostasis and lessen osmotic shock when salmon
smolts are transferred to full salinity seawater for grow-out.

The abundance of antioxidants in jellyfish

A major advantage of jellyfish in functional feed additives is their high abundance of
antioxidants. Proteins isolated from the jellyfish species Rhopilema esculentum have been
proven to have significant antioxidant abilities, both showing strong superoxide anion
and hydroxyl radical-scavenging capabilities (Hua-hua et al. 2006). This may be hugely
beneficial as a supplement to fish feed as these antioxidants may specifically help prevent
oxidative loss in susceptible key vitamins such as E and A.
Both these lipid soluble vitamins play significant roles in the overall health and quality of
all farmed fish and shrimp. Therefore, it is incredibly important to utilise ways to maximise
their yield with jellyfish products, thus providing a potential solution for many issues in the
management of aquatic animal health.
Whilst the use of jellyfish in dietary supplements for fish may sound ideal, there are still
large barriers to overcome in achieving this, especially in regard to their capture. As Mark
Gibbons et al demonstrated in their landmark 2016 paper, there are still massive unknowns
in jellyfish ecology. It would be incredibly hard to sustainably capture jellyfish without
knowing their overall population size, which is difficult to calculate given their huge
seasonal variation.
The large-scale removal of jellyfish from an ecosystem may have unintended
consequences to the marine environment but it is still undetermined to what extent this
could impact due to the lack of literature on the topic. It's already been proven that
jellyfish have a significant role in ecosystem dynamics acting as a keystone species by
reducing dominance of zooplankton species (via predation) thus evening populations and
subsequently promoting diversity.
An absence of jellyfish in these ecosystems could significantly shift the dynamics and
have detrimental impacts of the local region, far outweighing the positives produced by
their use as fish feed supplements. These negative aspects could be mitigated through the
sustainable management of fisheries, but it would be a significant challenge to enforce
quotas globally.

Developing a cautious and sustainable approach

In conclusion, the key to utilising jellyfish blooms to our advantage effectively would be
to establish a cautious and sustainable approach. It is difficult to deny the huge potential
benefits that jellyfish may have for aquaculture, but it is important to note that this is still
a relatively understudied area of science and that haphazard modes of action may cause
massive unintended damage to the marine environment.
It is evident that significant research is still required to fully understand the secondary
effects of capturing jellyfish blooms, before we can begin to exploit them on a scale
required to supply a growing aquaculture industry.
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Status updates for industry events amidst global effects of COVID-19
2021

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

☑
2021

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

25-27
Alltech ONE Ideas Conference
Online
https://one.alltech.com
26-28
Livestock Philippines 2021
Pasay City, Philippines
www.livestockphilippines.com
POSTPONED TO 11-13 NOVEMBER, 202
2021

22-24
VIV Asia 2021
Bangkok, Thailand
www.vivasia.nl
26–29
WAS North America &
Aquaculture Canada 2021
St John’s, Newfoundland, Canada
www.was.org

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

May

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

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

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

22-23
Aquaculture New Zealand
Conference 2021
Blenheim, New Zealand
www.aquaculture.org.nz

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

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

2021

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

24-27
Aqua Nor 2021
Trondheim, Norway
www.aquanor.no
26-28
Hanoi Livestock 2021
Hanoi, Vietnam
www.hanoilivestock.com
2021

September
TBA
Taiwan International Fisheries
and Seafood Show 2021
Taiwan
www.taiwanfishery.com
7-10
Asian Pacific Aquaculture 2021
Surabaya, Indonesia
www.was-apc.org

June
10-12
VIV Turkey 2021
Istanbul, Turkey
www.viv.net
POSTPONED UNTIL 2023

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

14-18
World Aquaculture 2020
Singapore
www.was.org
POSTPONED UNTIL 5-8 DECEMBER, 2021
23-25
Indo Livestock 2021
Jakarta, Indonesia
www.indolivestock.com
POSTPONED TO 2-8 JULY, 2022
2021

October

July
21-23
Lanka Livestock 2021
Colombo, Sri Lanka
www.lankalivestock.com
POSTPONED UNTIL 20-22 OCTOBER, 2021

2021

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

14-17
SPACE 2021
Rennes, France
http://uk.space.fr
15-17
VIV Qingdao 2021
Qingdao, China
www.vivchina.nl
☑ See The International Aquafeed team at this event
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7-9
AlgaEurope 2021
Europe
www. algaeurope.org
11-14
Aquaculture Africa 2021
Alexandria, Egypt
www.was.org
POSTPONED TO 11-14 DECEMBER, 202
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Aquaculture Events coming
up in 2021

VIV Asia and Meat
Pro Asia postponed
to January 2022
VIV Asia, the complete Feed to Food
global trade show in Asia, is postponed
to January 12-14, 2022, as announced by
the show organisers VNU Asia Pacific
and VNU Europe.
Meat Pro Asia, Asia’s leading
processing and packaging trade fair for
egg, poultry, meat, seafood and food
products, organised by Messe Frankfurt
(HK) Ltd and VNU Asia Pacific is also
postponed, with this event to be colocated with VIV Asia.
This will mean that the two
international leading events for the
animal protein production business in
Asia will be under one roof - presenting
an unprecedented and remarkable
opportunity.
Based on the announcement by
The Ministry of Tourism and Sports
regarding a new four-phase plan that
would see the country fully opened to
international visitors by January 2022,
VIV Asia and Meat Pro Asia will take
place on January 12-14, 2022, at the
Challenger Halls - IMPACT, Bangkok,
Thailand.
Digital event heading up to the inperson dates
Prior to the in-person trade shows
in January next year, VIV Asia and
Meat Pro Asia will organise a digital
event in September 2021. Offered to
exhibiting companies at both events as a
complimentary business opportunity, the
online platform will maximise exposure
for exhibitors and provide a convenient
sourcing option for buyers from all over
Asia during this year.
Networking and knowledge sharing
sessions will also be facilitated through
the platform. More details on the digital
dates will follow in due course.

Alltech ONE Ideas
Conference returns
virtually in 2021
Alltech’s global agri-food conference, the
Alltech ONE Ideas Conference (ONE),
returns virtually on May 25–27, 2021.
Now in its 37th year, Alltech’s flagship
event continues to be an invaluable industry
resource, with unmatched content and
innovative ideas, inspiration and motivation
from world-class speakers.
The virtual platform provides on-demand
tracks, streaming keynote presentations and
live Q&A chats with select speakers — and
this year, it will also offer an interactive
networking experience, allowing attendees
to connect with their peers from around the
world.
“We are on the cusp of a new golden
age of agriculture, a time when our spirit
of innovation will inspire an even greener
revolution,” says Dr Mark Lyons, president
and CEO of Alltech. “The Alltech ONE
Ideas Conference is a connection point for
changemakers to exchange ideas that will
shape the future of agri-food and our planet.”
ONE brings together industry thoughtleaders and changemakers in an exploration
of the power of science, sustainability and
storytelling. This year’s virtual event features
tracks which will reveal the challenges
and opportunities in the aquaculture, beef,
business, crop science, dairy, equine, health
and wellness, pet, pig and poultry sectors.
Each May, the Alltech ONE Ideas
Conference typically attracts over 3,500
attendees from more than 70 countries to
Lexington, Kentucky, USA. In 2020, ONE
transformed into the Alltech ONE Virtual
Experience and brought more than 21,500
registrants from 126 countries together
online, with continued registration throughout
the year and engaging new content released
monthly.
Keynote speaker announcements are coming
soon, and this year’s line-up promises to be
as dynamic as ever. Previous ONE keynote
speakers include Bear Grylls, General Colin
Powell, Steve Wozniak and Beth Comstock.

Aquaculture Events are still continuing
this year, that’s despite delays and
cancellations due to Covid-19. The
Aquaculture Events platform allows
you to invite your customers, have your
business/project meetings, and organise
social functions.

Upcoming Aquaculture Events:
• AA21 - Aquaculture America 2021
will be held in San Antonio, Texas,
USA August 11-14, 2021.
• APA21 – The Asian Pacific
Aquaculture 2021 has been cancelled
due to Covid-19, no new dates have
been released yet.
• AE21 - Aquaculture Europe 2021,
held in Madeira, Portugal, is still
going ahead on Oct 4-7.
• WA21 - World Aquaculture 2021, held
in Merida, Mexico, will also go ahead
from November 15-19.
• WA20 – The World Aquaculture
2020 event has now been moved to
December 5-8, 2021, in Singapore.
• AFRAQ21 - Aquaculture Africa 2021,
will be held in Alexandria, Egypt,
December 11-14.
• WNAAC21 - WAS North America
& Aquaculture Canada will now be
held in September 26-29, 2021 in
Newfoundland, Canada.

Aquafarm postpones
their next public
event until 2022
The next edition of Aquafarm has been
postponed and will be taking place on
February 16- 17, 2022 in Pordenone
Exhibition Centre, Italy.
Unfortunately, as uncertainty prevails
for the near future, Pordenone Fiere, in
order to guarantee the high standards and
quality to its exhibitors and visitors, has
taken the hard decision to postpone the
2021 edition to 2022 – bringing the fair
back to its original dates.
It is hoped that in February 2022
the situation might be safer and more
certain, and an event can be re-created
that is full of interest and value for both
exhibitors and visitors.
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Aqu@vent by Adisseo
“The New Normal in Aquaculture:
Boost Your Resilience!”

W

by Andrew Wilkinson, International Aquafeed

ith the ripples of the
Covid-19 pandemic
continuing to be felt
across the globe, event
organisers have continued
to find new and innovative
ways of attracting and
engaging with their
audience online.
With this environment in mind, from March 30-31, 2021,
Adisseo conducted its first edition of the Aqu@Event with
the theme “The New Normal in Aquaculture: Boost Your
Resilience!”
Only available in an online format, the 2021 edition of
Aqu@Event was spread over two half-day sessions, offering a
comprehensive conference program which ran simultaneously
with a virtual booth experience.
Whilst this event was targeted specifically at interested parties
from the Asia Pacific region, Adisseo also welcomed attendees
from Europe and the Middle East, engaging with an audience that
totalled somewhere between 350 and 400 people.
“The objective of the conference is to bring some fresh insights
and inspiration to our aquaculture partners and customers,” says
Dr Peter Coutteau, BU Director Aquaculture at Adisseo.
“We are all going through challenging times but at the same
time the Covid pandemic opens new opportunities to implement
changes that will shape the New Normal. It is a good moment to
open our mind for new ideas and technologies,” he continues.
Taking place over two days the conference was split into two
sections, with four informative industry talks for the Industry
session on March 30 and five snappy contributions for the
Technical Session, which took place on March 31.

Day 1, Talk 1 - Emerging from a world of uncertainty?

The very first address sees Gorjan Nikolik, the current senior
food and agribusiness research and advisory industry analyst at
Rabobank International, address the assembled online audience.
Presenting Rabobank’s current view on the global salmon and
shrimp aquaculture, Mr Nikolik begins by stating that in 2021,
salmon production will expand in Norway but will contract in
Chile, due to a tighter supply chain, especially from production
from Chile.
This will however make prices in the US rebound, having
already improved. Mr Nikolik states that this is important for
RAS producers as they need a “high price environment to book
early success.” Mr Nikolak also predicts both higher demand and
higher supply for shrimp as it remains a buyer’s market, adding
that this is especially true in the US.
As we begin to emerge from a world of uncertainty, Mr Nikolik
believes that the crucial factor is the speed that the general
population can be vaccinated.
The speed that this happens will dictate how fast restaurants can
reopen. Although restaurants are important, he adds that retail

will still remain crucial, so market communications and product
innovation are now more important than ever before, he concludes.

Day 1, Talk 2 - Best farming practices, key to a more
resilient shrimp industry in India

Next to speak was Akshaya Panigrahi PhD from the Crustacean
Culture Division of the Central Institute of Brackishwater
Aquaculture, India, who discusses the best farming practices
which should be employed when trying to produce more resilient
shrimp.
With approximately three billion people currently consuming
a low quality diet, global food security still remains a major
challenge and one that he believes can be addressed, at least in
part, with sound farming practices.
The methods that Mr Panigrahi suggests for improving the
current situation include:
• Improved biosecurity and evolving best management practices.
• More genetics and selective stocks.
• One health (Animal, Environment, Human) is the key.

Day 1, Talk 3 – Biosecurity to respond to the risk of
emerging diseases in shrimp aquaculture

Following a short break, which offered the audience the
chance to visit the virtual booth, the next address sees Professor
Jie Huang, PhD, from the Network of Aquaculture Centres in
Asia-Pacific (NACA) and the Thailand and Yellow Sea Fisheries
Research institute, Qingdao, China, address the assembled virtual
audience.
Focusing on the farmed production of penaeid shrimps in
NACA countries, Professor Jie Huang examines the impact of
various viruses including decapod iridescent virus 1 (DIV1),
covert mortality nodavirus (CMNV) and macrobrachium
rosenbergii golda virus (MrGV).
In order to limit the potential impact of these diseases, Professor
Jie Huang recommends implementing biosecurity in order to
reduce the risk of introduction, spread and release of infectious
agents using a set of cost-effective management and physical
measures at an aquaculture system.

Day 1, Talk 4 - Artificial intelligence (AI), exploring
new frontiers in shrimp aquaculture

The final presentation of the first day sees Chin-Chang Hung
PhD, of the Department of Oceanography at Taiwan’s National
Sun Yat-sen University, exploring new frontiers in shrimp
aquaculture.
Dr Hung begins by stating that shrimp is an important international
aquatic product, with global production currently at US$30 billion.
The market has grown from one million tons in 1995 to five million
tons. So how can we maintain the global shrimp aquaculture industry
when it is growing at such an incredible speed?
Well according to Dr Hung, the secret lies in aquaculture
adopting artificial intelligence (AI). This is because AI tech may
increase food efficiency in the future by maintaining a good
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standard of water quality, provide an early warning for shrimp
health in ponds, whilst also automatically discharging sewage,
organic matter and faeces.

Day 2, Talk 1 - Designing new feed and other farming
issues for new species in Vietnam: snakehead fish,
climbing perch, and frog

The second day of the program opens with Tri Nhu Nguyen
PhD, from Vietnam’s Nong Lam University discussing new feed
and other farming issues for a variety of new species in Vietnam
including snakehead fish, climbing perch and frog. The feed
conversion ratios for the three species are:
• Snakehead fish 1.15 – 1.35
• Climbing perch FCR 1.3-1.4
• Frogs 1.25 – 1.40
Dr Tri believes that replacing fishmeal with good quality
ingredients and supplements such as vitamin and mineral
premixes with a high concentration of vitamin C will help to
improve the health of the species.
However, he also states that frogs don’t eat very quickly so they
require pellets with high water stability to reduce leaching and
pollution in the pond. In what is fairly unique to frogs, they also
suffer from death or injuries caused by bad weather and fighting too.

Day 2, Talk 2 - Lyso-phospholipids in aquaculture
nutrition: more than a feed emulsifier

The second address of day two sees Adisseo’s lead scientist for
the BU of Aquaculture Waldo Nuez Ortiz, DVM PhD discuss the
topic of lyso-phospholipids in aquaculture nutrition: more than a
feed emulsifier.

This presentation focuses on how the metabolic benefits of
lyso-phospholipids and how this translates to improvements in
performance in different species and with different methodologies.
Dr Nuez Ortiz explains that in the intestine, lyso-phospholipids
are incorporated into the membrane and that incorporation
increases membrane permeability, causing the passive diffusion
of nutrients. Lyso-phospholipids incorporation into the membrane
also increases membrane fluidity or flexibility and this translates
into enhanced transportation of nutrients.
By increasing active transport and passive diffusion, better
nutrient absorption and transport, which translates into better
intestinal functionality is achieved. Better functionality of the
intestine also carries over to the liver, which increases its capacity
to receive and process nutrients.

Day 2, Talk 3 - Impact of disease on fillet yield and
quality in tilapia, experiences from Brazil

The third presentation on the second day sees Carlos Leal,
DVM, PhD, Federal University of Minas Gerais Brazil, Brazil
discuss the topic of the impact of disease on fillet yield and
quality in tilapia, focussing on experiences from Brazil.
According to Dr Leal, the three main causes of carcass lesions
that lead to filet damage in slaughterhouses are franciselosis,
streptocosis and emergent gram bacteria. This presentation
focuses on the occurrence, impact and control strategies that have
been successfully employed in Brazil.
The first, Franciselosis is an infectious bacterial disease that is
caused by a gram negative bacteria that emerged about a decade
ago in Brazil. Since then, it has caused several outbreaks of
disease farms and the problems of carcass lesions, states Dr leal.

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

LÍNEAS DE PRODUCCIÓN DE
alimentos PARA PECES

www.clextral.com

Sistemas de extrusión de
doble tornillo :
Permite una amplia variedad de
productos que se adaptan a los
requisitos nutricionales de los animales
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The second, streptocosis has also had a very big impact on
the carcass legions in Brazil, with the last cause also having a
significant impact with cases found sporadically in slaughterhouses
that should be monitored through quality control systems.

Day 2, Talk 4 - Co-infections, the reality of disease in
aquaculture

The fourth presentation of day two sees Win Surachetpong
DVM MS PhD from the Department of Veterinary
Microbiology and Immunology at Kasetsart University in
Thailand addressing the topic of co-infections, the reality of
disease in aquaculture.
This presentation begins with an introduction to co-infections
in aquaculture, before then going on to discuss the importance of
co-infections in fish and shrimp, before then concluding with an
examination of possible co-infection mitigation measures.
Often overlooked by researchers, co-infections are multiple
infections of more than one pathogen that affect the outcome
of infection. They can be sub-divided up into synergistic
or antagonistic infections with elements that dictate their
categorisation include clinical signs, mortality, pathogen burden,
shedding and persistence of pathogens.
When faced with a co-infection, Dr Win believes that effective
management and control of secondary infections will have a
pronounced impact on the severity of the disease outcome and
greatly benefit farmers.

Day 2, Talk 5 - Histopathology, a tool to assess gut
health in fish

The final presentation of day two sees Dr Albert Girons DVM
MSc discuss the topic of a tool to assess gut health in fish, which
he refers to as histopathology.
The talk included sections on gut health, histology and
histopathology, histopathiological diagnostic, intestine histo
scene in seabream and sea bass and morphometrics. In his
conclusion Dr Girons states that:
• Gut health is important for growth and stress resistance
(including diseases).
• Histopathiological study of tissue response provides valuable
gut health information.
• Histological scores and morphometric data can be used as gut
health indicators.
Like the first day, the second day was concluded with a live panel
discussion to allow participants to interact with the speakers.

Virtual Booth: Five hot topics

In an effort to further replicate the in-person exhibition
experience, whilst the program of speeches was taking place five
virtual booths were also in operation, with each booth complete
with its own hot topic relating to aquaculture nutrition and health.
At every kiosk, participants were able to download information,
make an appointment with one of Adisseo’s aqua experts or
simply pass by and meet up with other visitors for a chat.
The hot topics covered included fish health, white faeces syndrome
in shrimp, feed cost efficiency, digestive performance and farm care.

White faeces syndrome in shrimp

White faeces syndrome (WFS) has become a serious threat
to the Asian shrimp farming industry for the past decade and
continues to cause significant losses for farmers due to stunted
growth and high mortality rates.
Hosted by Martha Mamora, Adisseo’Aquaculture Farm
Application Manager for APAC/ISC, this booth focuses on
preventive actions such as the use of phytobiotics and probiotics,

monitoring gut and hepatopancreas conditions are needed to
reduce the potential for outbreaks.
“Adisseo’s health program has shown to be successful in WFS
prevention through optimising the additive strategies, combining
applications at the feedmill with specific farm care applications at
the farm” adds Ms Mamora.

Fish health

Infectious and parasitic diseases are major constraints in the fish
farming industry, whilst acute and chronic outbreaks cause direct
losses that affect the harvested biomass in both quantitative terms
as well as fish quality.
By optimising disease prevention strategies, making use of a
diversity of natural bioactive compounds and mode of actions.
Adisseo provides an introduction to the various in-feed solutions
that help to prevent and reduce the impact of these outbreaks on
productivity in fish farming.
Key products to build effective preventive strategies include
SANACORE® and APEX® product lines” according to MariaMercè Isern-Subich, Global Product Manager Aqua Health.

Feed cost efficiency

There are many ways to improve feed cost efficiency and Adisseo
offers a broad range of additive solutions to achieve this, including
feed emulsifiers and metabolic enhancers based on bile salts or
lysophospholipids, enzymes, essential nutrients to balance the
formulation and health promotors to support gut health.
With the support of Adisseo’s field experience nutritional and
health solutions, they offer effective strategies to help farmers to
improve their production costs.
“We offer our customers free access to a service platform of
international aquaculture nutrition experts, which cover a variety
of species and production conditions” says Martin Guerin,
Regional Technical Manager Aqua for ISC/APAC.

Digestive performance

As a result of the market demand for more sustainable as well
as cost-efficient feed, formulations have continued to change
dramatically over recent years.
This virtual booth introduces the company’s digestion product
portfolio, which offers a range of solutions that maximise the
efficiency of digestive and metabolic processes in multiple
aquatic species.
“Such examples can be found in formulations that include
functional additives based on lyso-phospholipids, bile salts and
synergistic combinations of digestive & metabolic enhancers,
which demonstrate their positive effects on growth performance,
digestibility & cost effectiveness,” says Marleen Dehasque,
Global Product Manager Aqua Nutrition.

Farm care

As disease outbreaks are a major constraint to shrimp
production around the world, shrimp health depends to a large
extent on the management practices at the farm level. In response
this situation, Adisseo offers a range of farm solutions to improve
pond water and bottom quality, gut health and shrimp immunity.
This booth showed visitors the ways in which the application of
these solutions can be tailored into customised programs in order
to address local challenges in collaboration with local partners in
farm distribution.
At the booth, we found Allen Wu and Goud Dhanunjaya,
Regional Managers Aquaculture for APAC and Indian SC,
respectively, to discuss new collaborations in the area of farm care.
www.adisseo.com/en/news/events/

56 | April 2021 - International Aquafeed
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stunning with no catch.
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Capacity: can achieve up to 100 tonnes per hour
Increase harvest rate by over 50%
Quality: less bruising, blood spots and spine damage
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Conveyors
Welcome to the market place, where
you will find suppliers of products
and services to the industry with help from our friends at The
International Aquafeed Directory
(published by Turret Group)

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

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

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

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

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

FAMSUN
+86 514 85828888
www.famsungroup.com

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

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

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

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

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

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

Romer Labs
+43 2272 6153310
www.romerlabs.com

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

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

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

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

Bulk storage

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

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

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

Bentall Rowlands
+44 1724 282828
www.bentallrowlands.com

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

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

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

Elevator buckets

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

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

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

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

Westeel
+1 204 233 7133
www.westeel.com

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

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

Analysis

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

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

Coolers & driers

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

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

Brabender
+49 203 7788 0
www.brabender.com

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

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

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

Andritz
+45 72 160300
www.andritz.com

Computer software

Liptosa
+34 902 157711
www.liptosa.com

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

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

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

Additives
Evonik
+49 618 1596785
www.evonik.com

Almex
+31 575 572666
www.almex.nl

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

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

Kaeser Kompressoren
+49 9561 6400
www.kaeser.com

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

Extruders

Colour sorters

Aerators

Air products

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

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

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

Enzymes

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

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

Fish counters

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

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

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

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

Fish pumps

Roller mill - vertical

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

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

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

Silos
FAMSUN
+86 514 85828888
www.famsungroup.com

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

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

Andritz
+45 72 160300
www.andritz.com

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

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

Steinsvik
+47 488 52 888
www.steinsvik.no

FAMSUN
+86 514 87848880
www.muyang.com

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

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

Hammermills

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

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

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

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

Yemtar
+90 266 733 8550
www.yemtar.com

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

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

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

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

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

Moisture analysers

Lallemand
+ 33 562 745 555
www.lallemandanimalnutrition.com

RAS Equipment

Hydronix
+44 1483 468900
www.hydronix.com

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

Seedburo
+1 312 738 3700
www.seedburo.com

FISA
+51 998128737
www.fisa.com.pe

RAS system

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

Paddle Mixer
Anderson
www.andersonfeedtech.com

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

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

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

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

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

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

the interview
Dr Mohamed Baromh
Dr Mohamed Baromh is currently an educator of marine fish nutrition at the National Institute of Oceanography and Fisheries
at the Ministry of Scientific Research in Egypt. Immediately after graduation Dr Baromh started his work in the field of fish,
in a large company under the supervision of Chief Engineer, Ahmed ELsharaky, who is considered to be one of the most
important people in the industry in Egypt.
In 2001 he worked as a technical engineer in the fields of hatching and feeding of Nile tilapia, and since 2011 he has been
working as a technical consultant focused on the manufacture of tilapia and marine fish feed in manufacturing companies.
In 2010 Dr Baromh started working at the National Institute of Oceanography and Fisheries as an Extruder Operating Specialist
for the manufacture of feed for tilapia and seabass. In 2016 he obtained his PhD in feeding seabass broodstock in a hatchery.
Dr Baromh has published a number of research papers in international journals in the fields of feeding tilapia and marine fish.
He has given many lectures in the fields of feed extrusion, additives, and fish feeding at training centres and conferences to
both for undergraduate and graduate students.

How long have you worked in aquaculture and what
encouraged you to enter?

polluting floating feed with 30 percent protein made with an
extrusion technique intended for fish.

My grandfather had owned a tilapia fish farm in Kafr El-Sheikh
governorate since 1996, I have always loved raising fish, I
would enjoy watching the fish eat their food in the morning.

Currently fish farms use modern aeration methods and extend
electricity cables in all ponds to operate oxygen pumping
devices for fish.

My father used to work in the armed forces and on some
vacations, he used to accompany me to visit his engineer
friends at ‘Al Zawiya’ fish farm. Al Zawiya is a government
farm in which Dr Ismail Radwan was working, who is known as
(the Godfather of mono-sex tilapia in Egypt), as well as Chief
Engineer Ahmed ELsharaky.

The production per hectare of tilapia was 1,250 kg in the past,
now the per hectare production of tilapia has become 15
tons during a cycle of less than a year.

I have loved hatching and feeding fish ever since I was a child
in elementary school in the 1980s, this is what encouraged me
to work in this field in the first place.

There is also marine feed produced in Egypt under the
supervision of international experts such as Aller Aqua and
Skretting.

What areas of aquaculture have you been involved in
over your career to date?

In 2001 I worked as a production supervisor in the field of
tilapia hatchery in concrete and earthen pond hatcheries
with an annual production rate of more than 12 million tilapia
during the year, I also worked in hatching golden carp, silver
carp and catfish. Then I became a fish farm supervisor in 2004
for tilapia, mullet and catfish.
In 2010 I worked as a supervisor in the field of producing
extruded feed in Bühler’s first factory in Egypt, here I
participated in the installation, trial production and actual
production operations.
In 2014 I worked as a supervisor of feeding, care and hatching
of European seabass brood stock in ‘Al-Sharif’ hatchery and
farm under the management of Engineer Bassem El-Khayat.
Currently, I am working as a researcher in the field of applied
scientific research at the National Institute of Oceanography
and Fisheries affiliated to the Ministry of Scientific Research.

What have been the major developments or changes
you have seen in Egyptian aquaculture over that
time?

I have witnessed many developments in the aquaculture
sector in Egypt over the past 25 years.
We were getting the tilapia fingerlings from Northern lakes and
Mullets from the sea. Now we have a lot of hatcheries for Nile
tilapia, seabass, seabream, shrimp, carp, and catfish.
Tilapia fingerlings were transported in barrels without oxygen
being pumped, and many of them died before reaching the
farm ponds. Currently we use oxygen pumps, equipped cars,
sparkling oxygen tablets and oxygen tanks.
Cattle feed was also used to feed fish, as feed containing 18
percent protein is not intended for fish. We are now using non-

It has become very easy in Egypt to farm marine fish such
as seabream, seabass and shrimp, and to achieve good
productivity close to global production figures.

IAF: What are the biggest concerns you see facing the
Egyptian aquaculture industry today?

One of the biggest concerns that we currently face in the
field of fish aquaculture is pollution and the harmful effect on
growth and nutrition rates, especially increased ammonia,
poor oxygen levels, and extreme temperatures in the summer.
The emergence of some bacterial infections due to the
increase in organic pollutants and the high physical
specifications of the water.
As well as the increase in the prices of feed and production
components due to Covid-19 pandemic around the world.
A decrease in the selling prices of tilapia fish in Egypt has been
problematic, this has been equal to the price of production.
Finally, the low quality production and circulation of tilapia in
the central market continues to affect the consumer's desire
to purchase farmed fish.

Are we doing enough to encourage consumers to
accept fish as a significant part of their weekly diet?

In my personal opinion, I think we are not doing enough
to encourage consumers to change their culture towards
eating farmed fish, which has become much better than fish
extracted from the Nile.
Fish is one of the most useful foods, continuing to eat farmed
fish increases the consumer’s health, strength and activity.
Eating fish raises immunity, assists in resisting viral and bacterial
diseases, and raises the level of phosphorus and calcium in
the body.

How can we address these concerns as individuals or
as an industry?

We must pay attention to the product and rely on international
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training programs for the best field practices
to produce tilapia suitable for export and local
consumption.
Training programs should be intensified, and
attention should be paid to providing the
necessary advertisements to clarify the methods
of fish production in Egypt and to clarify how
fish are dealt with and taken care of during the
production cycle, as well as clarifying the quality
of feed used on the farm.
The implementation of food safety laws and the
quality of circulation in the Egyptian wholesale
fish market must be improved.
Establishing fish processing stations and making
processed products such as frozen, fillet and
smoked fish would be beneficial.
We must support food manufacturers, producers,
and chefs by providing a program for methods
for the preparation and processing of fish in ways
that suit the Egyptian taste.
Attention must be given to the appropriate
advertisements for the production of fish
intended for export, which will increase prices
and Egyptian production with excellent quality,
setting clear prices for the fish product.

THE INDUSTRY FACES
Anne Anderson appointed Scottish Sea Farms’ Head
of Sustainability and Development

S

cottish Sea Farms announces the appointment of a new, dedicated Head of Sustainability
and Development to spearhead the company’s drive to reduce its environmental impact
and maximise its social and economic value to Scotland.

Anne
Anderson

Anne Anderson, former Chief Officer of Compliance and Beyond at the Scottish Environment
Protection Agency (SEPA) and most recently Sustainability Director at the Scottish Salmon
Producers Organisation (SSPO), moved into the role on March 29, 2021.
“I believe strongly in salmon farming as a low carbon food producer and have seen first-hand
just how much those working in the sector care about farming sustainably, in every sense of the
term,” comments Ms Anderson.

Blue Ocean Technology AS appoints as new head of service and aftermarket

H

åvard Pihlstrøm has been appointed head of service and aftermarket at Blue Ocean
Technology AS in Norway.

He joins the company having previously held the position of subsea project engineer at
ClampOn, with previous experience from SeaSmart and CCB, amongst others.
He will be responsible for building up the company's service network as well as managing the
service and maintenance services in Norway and internationally.

Håvard
Pihlstrø

He will also be a key figure in the cooperation with technology partner Schneider Electric
regarding system development, architecture for monitoring and control (EcoStruxure) and
preventive maintenance.

Grobest appoints new Chief Technology Development and Sustainability Officer

A

quaculture feed company Grobest has appointed Jennifer Kuo as Chief Technology
Development and Sustainability Officer

Ms Kuo has a deep understanding of the unique Grobest technology platforms, built through
more than 28 years of experience at Grobest and in shrimp farming throughout Asia.
In her new function at Grobest, Ms Kuo will lead the development of Grobest’s unique additive
and premix technology.

Jennifer
Kuo

“Jennifer has a great combination of experience and qualifications to lead this new team in
order to bring our vision to life,” states Samson Li, Chief Executive Officer for Grobest.

Former AquaChile marketing chief joins Veramaris®

O

mega-3 algae oil producer Veramaris lands industry leading seafood marketing executive
Victoria Parr. She joins as Business Development Director, to drive sustainable seafood growth
from farm to fork.
Ms Parr’s seafood credentials are exemplary and include director roles at the Alaska Seafood
Marketing Institute (ASMI), and AquaChile with a focus on their premium brand, Verlasso.

Victoria
Parr.

At Veramaris she will support partners in the aquaculture value chain to help them reduce their
marine footprint and become more sustainable.
“When customers choose our natural, marine algae oil – grown in our Nebraska USA, zero-waste
facility - they are relieving pressure on the ocean’s vulnerable forage fish populations while
increasing their product quality and nutritional value, improving animal welfare, human health,
and the health of the planet. It’s a dream job,” says Ms Parr.

Perendale Publishers Ltd announce new editorial team appointment

P

erendale Publishers Ltd, producers of International Aquafeed Magazine, are proud to
announce the appointment of Levana Hall to the position of Editorial Assistant.

Born in the county of Shropshire and now based in Cheltenham in Gloucestershire, Ms Hall
studied Fine Art at the University of Gloucestershire with a focus on abstract painting.

Levana Hall

“Becoming an Editorial Assistant at Perendale Publishers puts me behind-the-scenes, working on
the publishing material. The majority of my input is directed toward putting together blog posts
and newsletters.
"Proofreading the magazines has turned out to be a surprising perk of the job; I am always
learning new things, the topics in our magazines are interesting to read about,” says Ms Hall.
“Being a member of the team has been a great experience, and I am hoping to meet even
more of the group in time,” she concludes.
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