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WELCOME

As we go to press, the European Aquaculture
Society has finally held its 2021 ‘Oceans of
Opportunity’ meeting in the week of October
4-7, 2021 on the island of Madeira, in the
Atlantic.

backdrop of beautiful Madeira with its high
vantage points overlooking the sea. We will be
reporting on the event in our November edition.

What to look out for

In this edition we cover a range of topics, but
This event attracted over 1200 attendees in total
one in particular is close to my heart and forms
with most making their first overseas trip since the
a key focus of this issue; that of alternative
early months of 2020 when the world responded
protein sources and the role insects and insect
to the outbreak of the Covid-19 pandemic. This
larval may very well play in the future of
Roger Gilbert
was a most enjoyable and engaging event for
aquatic feeds as our industry continues to grow.
Publisher – International Aquafeed
those who had overcome the various obstacles of
Insects are a natural source of protein
and Fish Farming Technology
Covid-19 travel requirements.
for freshwater fish in particular and this in
Without the full support of the local Madeira
itself presents a major advantage in gaining
Government this conference-cum-exhibition would not have taken
government and consumer acceptance for these new types of proteins
place. From departure through to arrivals and registration for the
that are already proving themselves to be viable.
conference, confirmation of your health status was checked. For
We focus on three or four aspects of insect meals in this edition and
conference participation a negative and valid antigen test was required
the two main features I would point you towards in particular is the one
in order to join the range of meetings.
that looks at the benefits of Black Soldier Fly Meal (BSF meal) over a
Returning to your home country also provided some extra work
traditional fishmeal inclusion (see page 18) and the second, an overview
and understanding, particularly where rules were changing and being
of the move towards the use of alternative proteins by James Cooper in
updated on a regular basis.
an article entitled ‘Grubs up … but who’s dining’ (see page 30).
However, these aspects of travel may become more standardised as
In between we talk of feather meal usage and of course we have our
it becomes a more permanent requirement of governments for visitors.
regular columnist Brett Glencross, who is the technical director at the
We have to acknowledge the potential risks associated with travel and
IFFO, (see page 14) talking about the advantages of fishmeal in terms
the transference of the virus, unintentionally, between populations.
of its CO2 output, it’s low energy usage and low reliance on land and
Not having the right paperwork in place might raise anxieties
water which should not be overlooked.
when travelling but testing positive while away may well be more
While access to potable water might be perceived as the most
concerning.
obvious limiting factor in maintaining a growing world population
Is this the way of the future? Will we have to consider the risk to
over time, I see protein as the immediate limiting factor.
our health status and that of others each time we travel to perform our
The supply of sustainable sources of protein to the feed industry
business obligations (most of us know the limitations of meeting via
must be addressed if we are to provide our world with the food
digital platforms now)?
required to maintain healthy bodies and healthy minds of the 9.5
Conferences and expositions are the tried-and-tested means of
billion people expected to be here by 2050.
gathering information, exchanging ideas, building relationships and
Aquaculture is playing an increasingly important role in meeting
doing business - it’s just become more challenging in the post-Covid
that challenge (as FAO statistics readily reveal) and the ability of our
world and one we have to work at if we want to keep this ‘supply
industry to not only recognise but address this issue from the raw
chain’ open.
materials it selects, through to the usage of by-products from fish
Overall, EAS2021 was an extremely positive event despite carrying out
processing, may well be critical.
most discussions from behind face masks. It was an uplifting experience
Enjoy this edition and I look forward to any comments you might
to see so many colleagues and business friends once again and with a
have on the content we publish!

ISSUE HIGHLIGHTS
FISH FARMING TECHNOLOGY

TILAPIA: Growth and metabolic responses of
juvenile Nile tilapia demonstrate DL-Methionine
is superior to MHA-Ca
- page 22

Offshore salmon farming
- page 42
The Aquaculture case study

AQUAFEED PROCESS INSIGHT

European cuttlefish
A potential species for aquaculture - what we
know so far
- page 48

Extruders - Targeting the bottlenecks in micro
aquafeed production
- page38
www.aquafeed.co.uk

NUTRITION & HEALTH
I am writing this editorial from my office/
study at home in Plymouth, United Kingdom
as the meteorological autumnal season starts
to kick in with the day lengths noticeably
shortening here in Europe. It has been an
interesting summer with many things to do
within my academic responsibilities.

There were several technical talks such as the
effect on net cleaning, amoebic gill disease,
(AGD) and the impact of different sea lice
treatments on the salmon gill microbiome.
New applications for the use of ultrasound and
other data collection methods during machine
vaccination was also included in the sessions.
I will need to encourage some of these talented
to contribute to our magazine and write
I am now an Emeritus Professor at Harper
Professor Simon Davies students
articles
on
their work.
Adams University in the mid-west of England
Nutrition Editor, International Aquafeed
We can be reassured that another highly
and also an Adjunct Professor at the National
motivated and competent generation of young
University of Ireland in Galway affiliated to the
students of aquaculture are on the horizon and ready to take up new
College of Science and Technology and the prestigious Ryan Marine
careers and jobs. As an academic it was inspirational, given all the
Institute. These academic hats allow me to make continuous inputs in
difficulties in the last 18 months.
the academic levels within a higher education platform.
This month I was asked by Roger Gilbert to deliver a specific
It enables me to keep abreast of teaching and of course to give
webinar on the question of insect meal in aquafeeds that is very
me a research platform to make progress in fish nutrition and feed
technology. Student engagement in fish farming and wider aquaculture topical and timely given the huge attention it receives globally.
The CREDO Progresso platform based in Thailand is a professional
subjects continue to hold my interest.
organisation serving to train persons in agri-tech with more emphasis
There are students engaged in aquaculture activities in many
on the feed formulation and milling technology in animal feed
institutions despite the pandemic, working on very interesting and
production. This particular event was concerned with aquafeeds. The
advanced projects at a postgraduate level.
use of insect meal as a protein source has considerable merit and many
Although in many institutions these have focused on data
experimental studies have been performed recently for numerous fish
interpretation and different types of desk type studies, many have still
species and even shrimp.
been able to work in the practical field. Many universities have made
There is no doubt regarding the favourable nutritional value of insect
much effort to organise projects that allow access to laboratories and
protein in diets for fish, but some limitations exist with respect to
also fish facilities to conduct nutrition and feeding trials over the last
their lipid profile that has a much reduced omega 3 long chain HUFA
two years and have overcome many obstacles and difficulties.
content of EPA and DHA, a higher level of specific saturated fatty
This has been a real credit to the students and university managers
acids (lauric and myristic acids) and some HUFA’s of the omega 6
of course, and also the dedication of technicians and postdoctoral
series and several mono-unsaturated fatty acids, that can occur from
fellows. As a consequence, undergraduates and especially masters
lipid modulation from the substrates use for larval feeding.
and PhD students have been able to cope under immense pressure to
There is also the question of chitin in insect meals that can serve
perform their studies and to undertake interesting projects during these
as a useful functional component but is more restrictive at higher
last two years.
inclusions. Clearly, we have much to learn, and there is scope for
I am currently the external chief examiner of the master’s degree
further work to develop this resource of significant potential.
in Sustainable Aquaculture at my old alumni of the University of
I am still very favourable to using animal by products for fish feed
Stirling, Scotland, and will be doing this task for another two years as
formulations and retailers must reconsider these very high quality
part of my four year term.
materials that can be used globally.
It has been a pleasure to have listened this month to a succession
However, there remains some trepidation in Europe over residual
of presentations by students of this prestigious course at the Institute
fears of BSE and infective prions entering the food chain. Of course,
of Aquaculture. There was a range of nationalities and all highly
poultry meat meals derived from such avian production systems
motivated in the subject with varying interests and focus.
has been shown to be very effective and safe from numerous
Most projects were of a technical nature, but a few ventured into the
investigations on fish and shrimp, including my own previous
important area of societal and socioeconomics and even addressed
contributions.
how Brexit can impact on the UK oyster industry and the issues
The question of other serious contenders to the reliance of soybean
pertaining to Northern Ireland and trade and export barriers, tariffs and
meals needs to be emphasised. Recently I have reported in IAF
legislative checkpoints. A minefield of politics and government laws
specific studies on Atlantic salmon, rainbow trout and Pacific white
and bureaucracy.
shrimp on the use of distillers fermented corn protein being produced
I better understand the science, so it was great to see talks on
from co-product streams in the USA mainly from the bioethanol
‘Improving productivity of intensively managed tilapia’, ‘Biological
industry.
efficiency of light in aquaculture’ and ‘Investigating the potential of
The use of DDG’s can be enhanced with exogenous enzymes such
nutritional programming in Atlantic salmon to improve the utilisation
as proteases and specific classes of carbohydrases and phytases
of sustainable feeds in aquaculture’.
that can support the controlled degradation of the more indigestible
Potential applications of nanopore sequencing in aquaculture species
components of the ingredient. This is reducing or eliminating various
was also discussed. One student spoke of organic salmon smolt
Anti-Nutritional Factors (ANF’s) and thereby increasing nutrient
production that related particularly to diets and choice of ingredients
availability, especially locked minerals and trace elements.
as well as the optimum rearing conditions to achieve this status.
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FISH FARMING TECHNOLOGY
During the past year, land-based RAS
salmon farming has suffered a number
of setbacks. The ‘flagship’ of landbased salmon farming (or at least the
most talked about company), Atlantic
Sapphire, had major production
problems at their plant in Florida,
followed by a disastrous fire at the plant
in Denmark.

simultaneously is a difficult task, and it is
easy to lose sight of all the details. The RAS
technology requires fine-tuning, and the
pioneers making use of this technology are
bound to make some mistakes.
But that does not mean that this technology
is ‘bad’. It more probably means that the
technology is very complex and requires close
monitoring, testing and control.
And surely, not all RAS companies have
Erik Hempel
had
problems. One operator, which has three
We have noticed that investors have
The Nor-Fishing Foundation
RAS farms in operation without any incidents
lost some of their confidence in landreported, stated that they felt some of the landbased salmon farming, which have hurt
based projects had been subject to too much impatience and forced
companies involved in this activity. Most of these companies are
development, consequently resulting in operational problems.
listed on the Oslo Stock Exchange, and so far during 2021, these
Introducing new technology in fish farming has become a
companies have collectively lost nearly USD 1 billion in market
very difficult task, a very expensive task, and an extremely
value.
complex task. New technology needs to be tested, it needs to be
The problems encountered by land-based RAS operations have
scientifically documented, and it should be introduced in a stepbeen numerous. Production and profit forecasts have, in some
by-step way to avoid the huge problems that we have seen over the
cases, been too optimistic. No investor likes that.
past year.
Problems with oxygen supplies (to some extent linked to the
At the moment, more than 100 companies are planning to develop
Covid-19 pandemic) have caused mortality problems, and other
salmon farming on land around the world. But very few of these
technical difficulties have certainly not helped.
companies have actual operations yet. The problems over the past
These setbacks have caused observers as well as investors to
year have made it very difficult to attract capital to these projects.
ask: perhaps land-based, large-scale RAS fish farming is not
The drying-up of funding has further slowed down the
such a good idea after all? Were these incidents bad luck, or bad
development of land-based RAS operations, as well as technology
management? Or more seriously: bad technology?
development and testing. According to one senior executive, landInvestors have a tendency to react very quickly. Some say
based operations will continue to have a very small market share
‘overreact’ and ‘too quickly’. The RAS technology for large-scale
over the next five to ten years. I think he may be right, but I also
operations may still need fine-tuning, but I believe the problem
hope that we will not see many more disasters like the ones we
may be a bit more complex.
have experienced over the past year.
There is no doubt that RAS technology is quite advanced
One lesson we may learn from RAS land-based farming so
and complex. As such, you need to be extremely careful and
far, is that greed and impatience may be counterproductive to
knowledgeable when you use this kind of technology. The margins
the development of new technology. Putting it on the market
become tighter, and there will be little room for mistake.
too quickly is clearly not a smart thing to do. Nor is using such
I have, on earlier occasions, pointed out that technology is
technology without the necessary knowledge about it or discipline
becoming more detailed and requires well-educated personnel to
in applying it.
apply it. Monitoring and controlling a large number of parameters

This month on IAF TV
This month we have an interview with
Dr Antonio Garza
aqfeed.info/e/1161

Scan to watch
the video for
FREE

Watch more videos at: www.aquafeed.co.uk/videos
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Stolt-Nielsen announces
milestone RAS farm sole
harvest

S

tolt Sea Farm (SSF), a division of Stolt-Nielsen,
announces a new milestone with its sole harvest
at its RAS farm, located in Tocha, Portugal. The
Tocha farm is the second of its type, following in the
footsteps of SSF’s site in Cervo, Spain, which began
harvesting operations in December 2020. SSF’s latest
results show their concerted efforts to meet challenging
demands for sole, now one of the most popular fish to
consume.
“This is an exciting time for all at Stolt Sea Farm,
especially the teams at Cervo and Tocha who have been
central to the success of these projects,” says Jordi Trias,
President of Stolt Sea Farm, commenting on the project.
“Not only did we build both farms on time and on
budget, but we also completed our first harvest well
ahead of schedule, as a result of better growth than we
had originally modelled,” he adds.
The RAS technology utilised in the project is the result
of SSF’s investment into the research and development
of the sustainable farming of sole, alongside SSF’s high
animal welfare standards.
At the Tocha farm, feed conversion ratio (FCR) levels are
the lowest achieved for sole; water use is limited; energy is
certified green and consumption is optimised, all markers

BioMar tackle the issue of finite
marine ingredients

B

ioMar reached a new sustainability milestone since
their adoption of microalgae omega 3s into feed
diets. By incorporating microalgae into fish diets,
BioMar are tackling the issue of finite marine ingredients
and global pressure on fish stocks.

of its sustainable farming methods.
SSF’s landmark harvest meets growing demands for sole.
Since the ban of the electrical pulse fishing method, sole
has suffered from overfishing, and caused customers to
turn to sustainably farmed sole.

Utilising microalgae as an alternative to fishmeal or fish
oil lessens the pressure on harvesting fatty fish stocks. “By
including microalgae in aquaculture feed diets, we can
bypass the wild fish stocks and go straight to the original
source of essential omega 3s,” says Vida Gundersen,
Global Sustainability Director of the BioMar Group.
BioMar have come a long way, from the beginning
of this innovation, in 2013, and the release of their first
microalgae, AlgaPrime, in commercial salmon feeds in
2016. Early marketers of this product involved Kvarøy
Fiskeoppdrett with Blue Circle and Whole Foods, and
Scottish Sea Farms with Marks & Spencer. BioMar
accredits these higher volumes of microalgae to the
achievement of commercial viability, and the increasing
inclusion of microalgae in BioMar salmon feeds.
“To bring something this novel to market required the
support from the entire value chain. We found this among
several salmon farmers and retailers that were willing to
take a chance on microalgae and today’s success is owed
to them all,” says Paddy Campbell, VP Salmon Division of
the BioMar group, remarking on the progress.
“Also, to the numerous people in BioMar production sites
that found solutions to some challenging technical issues
that we experienced over the years.”
BioMar’s achievement in this area demonstrates
the overall movement in the aquaculture towards a
more sustainable future, highlighting one such area of
improvement.
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Alltech Coppen’s world-class research expansion facility opens

A

lltech Coppens has announced
the opening of the expansion
of its world-class research
facility. This expansion reinforces
the Alltech Coppens 4 Pillars of
Excellence in fish nutrition —
palatability, performance, pollution
control and planet.
The digestibility research facility
of the Alltech Coppens Aqua Centre
(ACAC) has been increased by
50 percent, which will expand the
company’s capacity for product
development and aquaculture industry
solutions.
More than 20 years of in-depth
research has been carried out at the
ACAC on methods of promoting fish
health and their precise nutritional
requirements.
This research has provided the basis
for the formulation of efficient, highperforming diets and development of
feeding strategies, both of which have
been instrumental in the success of
fish farmers.
“We are presently focused on a
new recirculating aquaculture system

(RAS) feed and this new system will
provide more in-depth knowledge
about pollution control, especially in
RAS diets, and help add profitability
for the farmer while lowering our
impact on the environment,” says
Robin Biermann, manager of the
ACAC.
RAS represent complex
environments where slight variations
in water quality parameters can
significantly affect production output.
Therefore, RAS feeds for species such
as African catfish must conform to
more stringent criteria than feeds for
any other type of fish farming.
Catfish production is widespread in
countries including Nigeria, Germany,
Austria, Lithuania, The Netherlands
and Hungary, with growing domestic
markets as well as strong export sales.
Nutrient requirements and feeding
characteristics of catfish are key to a
farm’s performance.
“The newest expansion provides us
with insights into raw materials that
are best suitable for inclusion within
our feed range,” says Ronald Faber,
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CEO and global aquaculture lead of
Alltech Coppens.
Alltech Coppens worked with
ZEBCARE, a company that
has focused on the design and
construction of complete aquatic
research facilities for over 30 years, to
develop this revolutionary new ACAC
7 trial system, which will combine
growth and digestibility trials for
catfish.
This system supports Alltech's
trademarked vision of a Planet of
Plenty, with the animal feed and
agriculture sector serving as the
primary driver for substantial progress
in maintaining sustainability in
aquaculture.
On September 29 at 2:00 pm CEST,
Alltech Coppens hosted an official
opening of the next-generation
digestibility system providing the
unique opportunity to step inside and
get a virtual tour of the research centre
expansion, insights from a catfish
farmer, an overview of its four Pillars
of Excellence in fish nutrition and an
interview with Mr Biermann.
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South Australia’s seaweed
industry to take on AUS$1.5
million project

A

Marshall Liberal Government project valued at
AUS$1.5 million (US$1.09m) has been made to
grow the sector and create new jobs within South
Australia’s seaweed commercial seaweed industry.
Taking place over two years, the project aims to establish
a local seaweed industry cluster, undertaking largescale cultivation pilot trials, looking at ways of boosting
commercial seaweed production, and establishing a landbased hatchery.
It’s estimated that the current industry partnerships,
which are already generating more than AUS$105
million (US$76.7m) economic activity, could generate an
additional $120 million (US$63.2m) as well as an extra
453 jobs over the next five years.
“Turning seaweed into a valuable commodity may seem
strange to some, but there is huge opportunity in South
Australia with early estimates showing the industry could
add AUS$120 million (US$63.2m)to the state economy
and create hundreds of jobs,” says David Basham, Minister
for Primary Industries and Regional Development.
“Commercially grown seaweed can be used in industries
such as pharmaceuticals, cosmetics, food production,
animal and stock feed. The mass production of seaweed
also benefits carbon recycling and offsetting the impact of

Cermaq awarded fish welfare
prize at AquaNor

T

he prize was awarded to Cermaq at the AquaNor
fair taking place in Trondheim, Norway, for the
improvement work at the fry plant Holmvåg in
Steigen, Norway, and the good results it has given.
“Good health and welfare for our fish is fundamental
in all our work throughout our
value chain across all companies
in Cermaq,” says Knut Ellekjær,
Managing Director of Cermaq
Norway. Good welfare gives
a strong and robust fish, good
production results and good
financial results in the end, says Mr
Ellekjær.
At Cermaq's fry facility Holmvåg
in Steigen, they have specialised in the earliest stages of
the salmon’s life cycle, from roe to fry. The commitment
among the staff at the facility is very high, bringing out
good ideas for how fish welfare can be improved. By
carefully observing start feeding fry behavior, and with the
adjustment of tank hydrodynamics, feed distribution and
water temperature, the staff have improved survival and fry
quality significantly.
“By observing the fry’s behaviour closely, we have been
able to act and make adjustments that have given very

greenhouse emissions,” he adds.
“We have a highly diverse seaweed flora endemic to our
waters, large areas of in-sea and coastal land for farming,
a supportive regulatory environment for aquaculture
development, an international reputation for high quality
seafood and state of the art research and development
capability.
“This new $1.5 million project, which is being led by the
South Australian Research and Development Institute, will
help better engage with the private sector to attract new
players into the local industry and grow our commercial
seaweed opportunities,” he continues.
“This project is also on top of the Marshall Liberal
Government’s AUS$2.6 million (US$1.9m) investment
into the Marine Bioproducts Cooperative Research
Centre, which will help establishing South Australia as an
international leader in commercial seaweed.
“Over the next two years we are looking to foster the
engagement between commercial industry companies,
technical experts and researchers in order to enhance the
understanding of seaweed as a raw material along with
identifying and resolving constraints that currently exist to
large scale seaweed production.
“South Australia’s aquaculture industry is already a
key part of our state economy contributing $229 million
(US$167m) in 2019-20, whilst supporting thousands of
jobs across South Australia. A local commercial seaweed
industry could add significant value to our economy and
hundreds more jobs,” he concludes.
good results. A result of these changes we now start with
five percent fewer roe grains, but still produce the same
amount of fry at the facility,” says Marit Mehus, fish health
and freshwater manager in Cermaq Norway.
Commitment to the animals
Holmvåg is not a new facility, and the tanks in which
the fish swim are from the late 80s. But this has been no
obstacle for improvements and the excellent results at the
facility. “These results show that
we can make important steps for
improved fish welfare also on older
facilities,” says Marit Mehus. “What
the staff at Holmvåg have done here
is impressive and demonstrates how
important their strong commitment
to the fish is,” says Mehus.
Fish welfare is a topic in all areas
of Cermaq’s value chain, and
different measures are taken to optimise fish health and
welfare, securing the quality and survival of the animals.
With the development project iFarm, Cermaq aims to
improve fish welfare by using artificial intelligence and
machine learning, identifying each fish in a net pen, and
giving it individual follow-up.
The newly established prize is awarded from the
Fish Welfare Forum - a collaborative platform for the
Norwegian Veterinary Instituteand the Institute of Marine
Research.
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Join the fish
revolution

O

n Wednesday August 25, the Aller Aqua
organisation reached a historical milestone when
months of hard work culminated in the verification
of CO2-labelling of fish feed at its European Factories,
with the verification process conducted by Bureau Veritas.
It is a huge milestone for them to be the first company
to be able to label their entire product portfolio by the
recognised PEFCR (Product Environment Footprint
Category Rules) principles Feed for food-producing
animals. Each of the raw materials used have been through
the process and Aller Aqua therefore now have the
necessary data to label their products.
This means they can offer customers a full carbon
footprint declaration on each type of feed. This is a big
step towards carbon footprint declaration of fish produced
by our customers, and all the way to the consumer.
Aquaculture is already one of the most environmentally
friendly ways of producing protein compared to other
types of animal farming.
The purpose of this measure is that Aller Aqua wished
to create full transparency for customers and the world
around them, and particularly to contribute to reducing
CO2-emissions. This project checks all those boxes.They
have already taken other measures such as replacing South
American soya with regionally produced soya in their
European factories.
It has been important for Aller Aqua to be verified in this
process, which is why they have asked Bureau Veritas to
control their work – this was rewarded with verification
with any annotations.
The practicalities regarding the declaration can therefore
start. Initially they include their three European factories,
but shortly they plan to include the rest of the seven
factories in the process.
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Fish feed company is first to
have CO2-labelling of their
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Phileo’s probiotics and active yeast
fractions are designed for hatcheries and
growing farms to support health, feed
efficiency and growth performance . Our
sustainable solutions bring innovative
responses to fishmeal reduction stakes
and environmental challenges.

Act with nature for animal care.

Visit our new website
www.phileo-lesaffre.com
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Antonio Garza de Yta
The Shanghai declaration
Why should all aquaculturists
be so excited about it?

F

rom 23-24 September, the Global Aquaculture
Conference 2020 titled Aquaculture for food and
Sustainable Development was held in the City of
Shanghai, China.
Now, this event may seem just like one of
many others that takes place in the world,
however this event featured scientists, politicians, producers,
marketers and/or aquaculture enthusiasts who spoke about
the importance of our activity and how crucial it is that
decision makers take us into account, so our industry is able
to develop it as it should.
So, what do you think? The event saw decision makers
meeting, in some cases virtually, in Shanghai to discuss
aquaculture and to establish a joint vision of how the activity
can contribute to the Sustainable Development Goals (SDGs)
over the next few years. The focus was most keenly trained on
the SDG-2 Zero Hunger, but in reality we need to address all of
them, since much of the 17 year targets are related to a greater
or lesser extent with aquaculture.
Organised by the Food and Agriculture Organization of
the United Nations (FAO) and the Network of Aquaculture
Centers of Asia-Pacific (NACA), this event was planned to
take place last year, but, like everything else, it was affected
by the pandemic and, from being a five-day face-to-face event,
it ended up being a virtual, blended event, with practically no
international audience, of only two days.
The above may seem to reduce its importance but that is
certainly not the case, since regardless of the event that frames
its publication, it contains important considerations and visions
for the next decade. I'm not going to write the content of the
statement, but I would like to take this opportunity to highlight
that within the document it is recognised that many forms of
aquaculture production can make significant contributions to
reducing greenhouse gas emissions.
It also states that aquaculture can use energy more efficiently
than most terrestrial cattle and that it can be a very effective and

sustainable way to produce protein, essential fatty acids, and
important micronutrients.
Finally, that here is a need for aquaculture to be considered
a national, regional, and global priority and the importance of
developing strategic plans that include various subcomponents
of the industry and the community in general.
The last observation to be achieved could completely
change the course of aquaculture, for which we have been
fighting for many years. The document also contains five
general commitments, which suggests that invested parties
are to:
Promote the responsible development of aquaculture.
Promote good aquaculture governance.
Strengthen alliances to generate and share knowledge,
information, and technology.
Invest in aquaculture innovation, research, and development.
Create open and transparent communication about sustainable
aquaculture.

10 strategic priorities & 99 lines of action

To achieve these five commitments, 10 strategic priorities
were identified, which are described in detail in the
document, which also contain 99 lines of action that seek to
promote a sustainable and inclusive activity in all aspects,
of which I would like to highlight four when considering
issues that we have been talking about and that will be
crucial for the future:
Promote the benefits of fish in the diets (mainly of pregnant
women and children) and the inclusion of aquatic foods in the
policies of feeding systems, due to the potential and the role
that these can play in the fight in all forms of malnutrition.
Work across disciplines and sectors for greater coherence in
public policy.
Invest in research and development for the use of aquatic
plants as ingredients in terrestrial livestock feeds, to reduce
both pressure on agricultural lands and the emission of enteric
methane from livestock.
Establish capacity development programs that aim to
professionalise the entire industry value chain at all levels,
including government personnel who need to be able to make
decisions based on the most recent scientific information
available.
These four lines of action clearly illustrate that there is not
only a vision of the moment, but also a long-term vision to
transform not only the aquaculture activity, but the entire value
chain and decision-making.
As for what will happen to the Shanghai Declaration? Well,
this will depend on how many countries of the total of the 193
members of FAO join it, hopefully it will be a good number;
and that the countries are willing to fulfill their international
commitments.
In particular, I believe that we should all take this document,
read it carefully and begin to carry out the actions that we
consider pertinent and congruent with our activity, since the
future of aquaculture does not only depend on decision makers,
but on all stakeholders that we make up this industry.

Antonio Garza de Yta, PhD in Aquaculture from Auburn University, President of Aquaculture without Frontiers,
WAS President and creator of the Certification for Aquaculture Professional (CAP) Program. He is also the
Spanish Editor of International Aquafeed Magazine and founder of the International Center for Strategic
Studies for Aquaculture. He is currently Secretary of Fisheries and Aquaculture of the State of Tamaulipas.
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M

DM, US-based manufacturer of non-metallic
pumps and Trome, a Belgian manufacturer of
drum filters, have been collaborating for 18
months to assemble pump and motor units in Europe.
Following this period of smooth sailing, the two
companies are pleased to announce an exclusive
distribution relationship to promote MDM’s Sequence,
Advance, Genesys and C-Shell pumps in European
aquaculture, residential aquatics and industrial markets.
This capability will enhance price competitiveness, as
MDM pumps offer lowest total cost of ownership.
“As both organisations have a strong background
in aquaculture, we are convinced that our combined
experiences will make for impactful results in Europe,
as we have today in the US,” says MDM Inc. VicePresident Ben Ashe.
MDM pumps offer resistance to corrosion (seawater
and industrial solutions), simplicity of design, very high
energy efficiency, low maintenance and long service life,
achieving low total cost of ownership and low life cycle
cost, which are arguably the most important characteristics
of all pump families.
Ranging from a few to over 500 cbm per hour, the
MDM pumps can be used for many different applications
inclusing small research facilities, commercial grow out
farms and all in between. In addition to the aquaculture
sector, Trome will actively prospect in industries where
corrosive fluid handling is applied and the residential

segment (pools, aquaculture and irrigation).
“It’s a match made in heaven,” states Wouter Meeus,
Lead Aquaculture of Trome, “as many of these
characteristics correspond with those of our drum filters.
Our philosophies line up very well.”
With the agreement in effect, the MDM - Trome
collaboration will become visible by combined presence
at trade shows and in advertising. Soon, new tools and
products will be launched as well.
“MDM strives to deliver value in product performance
and innovative design, to maintain market leadership.
New higher performance Colossus impeller technology is
close to introduction, with DC motor and IoT controls,”
says Mr Ashe.

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

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

www.almex.nl
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Brett Glencross
As COP26 approaches is it time for less
‘turf ’ and more ‘surf ’?

L

ater this year, in the city of Glasgow in my adopted
home country of Scotland, the world will convene
at COP26 (26th United Nations Climate Change
conference) to consider a range of collective efforts
to address future climate change. The science is clear on how
we have arrived at this point – centuries of carbon pollution.
While there are many different origins of this carbon pollution,
it is notably the emission of carbon dioxide and other greenhouse
gas (GHG) inputs into our global system from food production
that is one of the main drivers.
In addressing the discharge of GHG’s there are many different
strategies we can adopt. Clearly, a reduction in global food
consumption through reducing our calorie and protein intake and/
or population reduction is one strategy that no one seems to want
to talk about.
However, most of the focus appears to be placed on reducing
GHG emissions through a reduction in fossil fuel use and the
capture of those emissions that we still produce to try and achieve
a net zero balance. Improving efficiencies of resource use is
another central theme. In this regard the use of ‘circular’ protein
and lipids has emerged as a priority strategy in animal protein
production, but notably the only one with any scale (pardon the
pun) and acceptance is the use of fishmeal and oil from trimmings
and by-products.
In fact, I had discussed in the August edition of this column
in International Aquafeed how the original marine ingredient
focused strategy we used to use was one that, on reflection, had
a pretty good environmental footprint; low CO2 discharge, low
energy use, and little to no reliance on land or freshwater.
Compare that with the various alternative proteins and
oils now being used and/or considered and we find that
they typically have a comparatively high demand for
energy, a high CO2 footprint and used substantially more
land and freshwater in their production. So even though
they contribute desperately needed new nutrients into our
feed-chain, this is not without some collateral cost.
The use of (vegetable or animal) oils in aquafeeds is
one clear example of the GHG footprint associated with
ingredient use (Figure 1).
After reviewing the scientific literature, I found that there
has been a proliferation of lifecycle assessment (LCA)
studies on the GHG footprint associated with different oil

production options and they often seem to contradict one another
in their assessments and outcomes.
Thankfully there has been some standardisation of the ‘rules’
for LCA studies in recent years, with agreed methodologies being
standardised by the international standards organisation (ISO;
https://www.iso.org/standard/37456.html) and the global feed
lifecycle assessment institute (https://globalfeedlca.org/) among
other organisations.
One outcome of this has been the recognition that fish oils have
particularly low GHG footprints. Interesting was the observation
that the various microalgal oils being produced can have widely
varying GHG footprints, depending on what source of carbon
they use to fuel the growth of the microalgae.
However, the use of a broader range of ingredients brings some
advantages to the feed sector, in that it is then less reliant on any
one ingredient and so there is more resilience to supply chain
threats.
However, plant proteins also bring some sustainability
challenges to address. Malcorps et al., (2019) showed that plant
proteins typically have a much higher footprint in many other
sustainability areas than fish meal, and that their use in shrimp
feeds has pushed the overall footprint of the feed up over the last
20 years.
Irrespective of all these sustainability-footprint conundrums,
this whole issue of sustainability and carbon footprint is going to
become increasingly of interest to society as the impact of food
production systems has been widely and publicly highlighted. No
doubt as we get closer to COP26 this interest will further escalate.
Fortunately, a recent study by MacLeod et al., (2020) has
shown that in fact aquaculture is in a very good position, being a
typically low GHG emitter compared to other animal production
systems. Maybe this is a message we should be sending to
COP26?

References :

Malcorps, W., Kok, B., van‘t Land, M., Fritz, M., van Doren,
D., Servin, K., van der Heijden, P., Palmer, R., Auchterlonie,
N.A., Rietkerk, M. & Santos, M.J., (2019). The sustainability
conundrum of fishmeal substitution by plant ingredients in shrimp
feeds. Sustainability, 11(4), p.1212.
MacLeod, M. J., Hasan, M. R., Robb, D. H., & Mamun-UrRashid, M. (2020). Quantifying greenhouse gas emissions from
global aquaculture. Scientific reports, 10(1), 1-8.

Figure 1: A summarised
representation of the
CO2 emission equivalents
from the production
of a kilogram of each
of various oils used in
aquafeeds to their
point-of-distribution. Data
derived from GFLI and
BioMar.

Dr Brett Glencross is the Technical Director of IFFO - The Marine Ingredients Organisation.
Over the past 25 years he has worked in various academic, institutional, and
industrial roles across Australasia, the Middle East and Europe.
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Ottevanger Milling Engineers is supplier of machines,
installations and complete process lines for the
aquatic feed industry and grain processing companies.
Our expertise in project management, engineering
and production ensures the successful realization of
machines, process lines and complete installations.

www.ottevanger.com
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Deoxynivalenol in aquafeed
Potential effects on the health of farm
raised fish

A

by Radka Borutova, European technical support manager, Alltech Mycotoxin management team,
Dunboyne, Ireland

quaculture, in contrast with capture
fisheries, has remained stable over
the last few decades. In fact, the
industry continues to grow and
contribute to the increasing food
supply for human consumption,
reaching worldwide production
of 80 million metric tons (Mt) in
2016.
In order to sustain this level of growth, the aquaculture industry
is highly dependent on commercial feed sources. The inclusion
rate of traditionally used finite and expensive marine protein and
fat sources from wild-caught fish (including fishmeal and fish oil)
in the diets of farm-raised fish species will continue to decline,
and the industry has already shifted to crop-based raw materials
to meet the rising demand for aquafeeds.
Plant-based feed ingredients increasingly replace marine-based
ingredients and, therefore, an enhanced level of understanding of
the nutritional quality of raw materials derived from plant sources
is becoming increasingly important for aquafeeds.
Moreover, the higher inclusion of less-expensive plant sources
may introduce a series of anti-nutritional factors (protease
inhibitors, phytates, saponins, glucosinolates, tannins, nonstarch polysaccharides etc) and/or increase the occurrence of
mycotoxins in fish feed; factors that may affect the quality and
safety of aquafeeds.

been characterised as the most high-risk mycotoxin in aquafeeds.
DON binds to ribosomes, inducing a “ribotoxic stress response”
that activates mitogen-activated protein kinases (MAPKs).
Additionally, DON causes oxidative stress in cells by damaging
mitochondria function, either by excessive release of free radicals
— including reactive oxygen species (ROS), which induce lipid
peroxidation — or by decreasing the activity of antioxidant
enzymes. Predominantly, rapidly proliferating cells with a high
protein turnover, such as immune cells, hepatocytes and epithelial
cells of the digestive tract, are affected by DON.
Koletsi et al (2021) systematically summarised DON effects on
different fish species. In parallel, data was collected to quantify
the risk of exposure in fish.
By employing a meta-analytical approach, the extent to which
DON affects feed intake and growth performance was evaluated.

Mycotoxins in aquaculture feed

Important observations

Mycotoxins are mainly detected in plant-based feedstuffs.
Increasingly, the occurrence of mycotoxins has been reported in
aquafeeds. Mycotoxins are readily present in plant ingredients:
corn > wheat > soybean meal and in aquafeeds.
In terms of occurrence and toxicity, deoxynivalenol (DON) has

Effects on the performance of farmed fish species

The Koletsi et al study summarises 11 in vivo studies found
eligible for the meta-analysis in all fish species with a total of
63 data points. Data points were coded as control (n = 18) or
challenged (n = 45).
Doses in DON-challenged fish ranged from 310–11,412 µg/
kg, with a mean of 2,575 µg/kg. Control treatments were not
always free of DON and ranged from 0–300 µg/kg, with a mean
of around 71 µg/kg. The duration of the DON challenge was, on
average, 56 days (8 weeks).
The results indicate that each additional mg/kg of DON in the
aquafeeds leads to an exponential decrease in feed intake (percent
control) and growth (percent control) independent of fish species
and for rainbow trout specifically (Table 1).
The curves in Figure 2 also show a rapid and exponential
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decline in relative feed intake and growth
already for low doses of DON, followed by a
slower decline at higher doses. These results
indicate a more severe impact on feed intake
and growth at low DON levels, while at higher
levels, the impact will level off.
Already, at doses below the ECrecommended limit (5,000 µg/kg), there are
adverse effects on feed intake and growth.
Farmed fish exposed to a diet with 5000 µg/
kg DON show reduced feed intake of only
52 percent of that of the control group and
reduced growth of 39 percent of the control
fish (Figure 2). This results in reduced feed
efficiency in fish and a higher feed conversion
ratio (FCR).
Regression analysis showed a linear
relationship between relative feed intake (%
control) and growth (% control) for all fish
species, including trout only (Figure 3). The
data strongly indicate that the impact of DON
on fish growth is mostly driven by feed intake.
A study by Koletsi et al concludes that
the findings of this study suggest a strong
impact of dietary DON on feed intake and
fish growth, and regulatory authorities should
reconsider their current DON recommendation
limit to ensure economic profitability and
protect fish welfare.
All references are available on request.

Your partner for
process automation
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Table 1: Descriptive data 1 of control and DON-challenged fish in the two metaanalyses combining information on all fish species (n = 63) or only rainbow trout (n
= 35).
1 Mean ± standard error.

Table 1: Descriptive data 1 of control and DON-challenged fish in the two metaanalyses combining information on all fish species (n = 63) or only rainbow trout (n =
35).
1 Mean ± standard error.

GEPRO has developed into a constant and successful player in the
aquafeed and the petfood industry for more than 50-year history
and always meet challenges with innovative solutions.
Our head office and production site is located in Diepholz, Lower
Saxony - in the immediate vicinity of the largest poultry production
and processing facilities in Germany.

Our solutions:
Design and engineering

In addition to our headquarters in Diepholz, GEPRO has other
locations around the world for your best possible service.
Consistency and a high degree of reliability are essential.

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

Scan the QR-Code for
more information

www.inteqnion.com

Already some years ago our logo appeared in a new design. This
is now also incorporated in our product portfolio. Consistency,
innovation and a high degree of reliability are essential.
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FCR
FEED CONVERSION RATIOS
IN SHRIMP IMPROVED
WITH BSF MEAL

B

by Rafael Hermes, Animal Nutrition director, Nutrition Solutions, Malaysia

SF Meal, a black soldier fly meal,
by Nutrition Technologies is
replacing its Anchovy Premium
Fishmeal in whiteleg shrimp diets.
The announcement following the
conclusion of a shrimp trial and was
made in the third week of September
2021.
The trial found that shrimp fed with
diets using the BSF Meal, had better results and was more cost
effective than traditional diets. This demonstrates clear potential
for commercially-farmed insects to replace traditional animal
feed ingredients, like fishmeal, which are seen as unsustainable.
In recent years, the global fishmeal supply has stagnated due
to the strict quotas now in place to maintain critical ocean fish
stocks.
This, combined with rising demand for livestock and seafood,
has left the animal feed industry facing a significant deficit in
high-grade proteins as ingredients in feed. The insect protein
sector has gathered increasing attention over the past few years.
The sector has seen investments totalling nearly US$1bn to date,
to accelerate the replacement of fishmeal with insectmeals, such
as BSF Meal.
Insectmeal is increasingly seen as more sustainable than
competing fishmeal sources, as insects can be raised on food
waste and has a far lower impact on the environment. This is
particularly the case with BSF Meal produced in the tropics,
which requires far less energy than BSF Meal produced in
temperate climates.
Nutrition Technologies’ recent trial was conducted at the
ShrimpVet research center in Vietnam from July 2021 to
September 2021, using 1400 whiteleg shrimp. The purpose of

this trial was to find the optimum inclusion rate of BSF Meal, to
replace Anchovy Premium Fishmeal with minimal impact to cost.
All the trial treatments using BSF Meal had more desirable
results than the control.
The best result came from a diet which had a 25 percent
fishmeal replacement inclusion (a total 6.6 percent BSF Meal).
This led to a 14 percent higher survival rate, 17 percent higher
live yield and a better feed conversion rate of 20 percent, when
compared to the control diet.
The inclusion of Nutrition Technologies’ BSF Meal in this
treatment increased the total cost of the diet by 3.3 percent, but
due to the improved performance, resulted in an overall shrimp
feed that was 14.4 percent better value for money.
The BSF Meal used in this trial (Hi.Protein®) was made in
Nutrition Technologies' new industrial production facility in
Iskandar Puteri, Johor, Malaysia. The insects were reared on 100
percent fruit and vegetable food wastes, which otherwise would
have been disposed of in landfills. The insects were reared and
processed in just over a week.
By replacing one-quarter of fishmeal with black soldier fly meal
in shrimp diets, we could observe the greatest performance gain
which represents a 24:1 ROI over commercial feeds.
“There's a big gap for products and solutions in the aquaculture
market that represents big opportunities to fulfil, and that is
exactly where our insectmeal fits in,” declares Nick Piggott, CoCEO of Nutrition Technologies.
Tom Berry, Co-CEO at Nutrition Technologies explained
that, "It is important to take into consideration what all these
results mean to the new insect-sector as a whole - the excellent
feed conversion rate and survival rates show that insectmeal is
not just an alternative protein, but a better protein in terms of
performance and environmental benefits.”
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Company background

Nutrition Technologies is a leading global insect protein
manufacturer, aiming to revolutionise agriculture by
reintroducing insects back into the feed supply chain on a
mass scale. Their tropics-based insect rearing system produces
high-quality raw materials for the animal feed, cosmetics and
agriculture industries, through a 100 percent natural, nutrient
recycling process using black soldier fly (BSF) technology.
Founded in 2015 by two British entrepreneurs, Nick Piggott and
Tom Berry, Nutrition Technologies is headquartered in Singapore,
with operating facilities in Malaysia.
The company has developed its own tropical production system
which uses a unique combination of special selected bacteria and
black soldier fly larvae to recycle nutrients from agricultural and
food processing by- products. The company has received total
funding of US$16m to date.
In early 2021 the company scaled-up its production with
the launch of its new industrial production facility in Johor,
Malaysia. Nutrition Technologies plans to build several similar
size facilities across Southeast Asia in the next five years, and is
currently in discussion with new investors to fund this expansion.
Nutrition Technologies has a vision to produce 500,000 tonnes a
year of its sustainable insectmeal by 2040.

The insect product range

Hi.Protein: an insect protein meal, derived from 100 percent
BSF larvae, with high crude protein content and a well-balanced
amino acid profile. An ideal source of protein for fish, shrimps,
pets, poultry and swine. Proven to improve growth, enhances the
immune system and promotes natural behaviour for a range of
animals

Hi.Oil: a 100 percent natural feed insect oil, high in medium
chain fatty acids (MCFAs),that will enhance an animal’s gut
health. Highly palatable, it is a suitable ingredient in the diet of
fish, shrimp, poultry, pets and swine
Hi.Dried: black soldier fly larvae are an ideal feed for free-range
chickens, ornamental fish, reptiles, birds and pigs. Comprising
of 100 percent whole larvae, each piece is dense in macro- and
micro-nutrients and their small size makes them an ideal feed.
Hi.Frass: composed of 100 percent organic matter and is high in
beneficial microflora, with typical NPK values and a C:N ratio of
12:1. With highly bioavailable nutrients it enhances soil fertility
and significantly boosts growth.
www.nutrition-technologies.com

increase your energy efficiency and
have above standard pellet hardness
With the MonoRoll HE
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Growth and
metabolic
responses
of juvenile
Nile tilapia
demonstrate
DL-Methionine
is superior to
MHA-Ca
by Karthik Masagounder, Evonik Operations GmbH, Hanau-Wolfgang, Germany
Sofia Engrola & Rita Teodósio, Centre of Marine Sciences (CCMAR), Faro, Portugal
& Cláudia Aragão, Universidade do Algarve, Faro, Portugal

S

oybean meal is a commonly used plant
protein ingredient in aqua feeds, including
tilapia feed, due to its high protein content
and relatively well-balanced amino acid
profile.
However, plant ingredient-based diets
are commonly limited in methionine and
require its supplementation in order to fulfil
the dietary methionine requirements for

fish.
DL-methionine (DL-Met) and methionine hydroxy analogue
(MHA; DL-2-hydroxy-4-methylthiobutyrate and its calcium
salt) are commonly used supplemental methionine sources in
animal feeds. DL-Met is a racemic mixture of D- and L-isomers
of methionine, whereas MHA is a racemic mixture of D- and
L-isomers of MHA. The chemical structure of MHA is similar
to that of methionine however, as it contains a hydroxyl group
instead of the amino group, it is not an amino acid.
These chemical differences are likely to be reflected in
absorption kinetics and metabolism and may result in different
biological efficiencies as a methionine source. Based on the
published data, NRC (2011) concluded that it is reasonable to
assume that the biological efficacy of MHA in fish is 75-80
percent that of DL-Met on an equimolar basis (63-67 percent on a
weight basis for MHA-Ca).

The objectives of this study were to evaluate how the dietary
methionine sources affect growth performance and feed
utilisation of juvenile Nile tilapia (Oreochromis niloticus) as
well as to understand methionine metabolism and utilisation; all
factors which are important for the aquaculture industry.
To understand how methionine sources are absorbed and
metabolised in tilapia juveniles, a time-course metabolic trial was
performed using radiolabeled DL-Met and MHA-Ca.

Meeting the minimum requirements for Nile tilapia

Three experimental diets were formulated to be isonitrogenous
and isoenergetic. The reference diet (REF Diet) was a negative
control, without fishmeal inclusion, formulated to be 40 percent
below the methionine requirement for Nile tilapia. No methionine
was supplemented to this diet. Experimental diets were the REF
diet supplemented with 0.15 percent DL-methionine (DLM diet)
and 0.18 percent calcium bis-methionine hydroxyl analogue
(MHA diet; equal on molar basis to 0.15 percent DL-methionine).
Diets were formulated to meet the minimum requirements of
amino acids for Nile tilapia juveniles, except for methionine.
Juvenile Nile tilapia (2.3g, initial body weight) were allocated
into nine tanks at an initial density of 50 fish per tank (1.1kg/m3).
Triplicate tanks were randomly assigned to one of the three
dietary treatments (REF, DLM and MHA).
Fish were fed to visual satiety by hand, three times a day and
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feed intake was recorded daily for 57 days. Initially all fish were
individually weighed in each tank, and at the end of the trial,
each tank was bulk weighed to measure biomass gain and ten fish
were individually weighed. In addition, the ten fish weighed from
each tank were euthanised and used for measuring proximate
composition and amino acid content.

Met and 14C-MHA, tissue samples from fish six hours postfeeding were taken and analysed for radioactivity (DPM) in
protein fraction. This would indicate if the methionine originated
from DL-Met or MHA differ in the utilisation for body protein
synthesis.

Metabolic use of supplemental methionine sources

The DLM diet showed significant improvement in growth, feed
conversion ratio (FCR) and protein efficiency ratio relative to the
REF diet (Table 1).
The MHA diet did not differ from the REF diet and showed
numerical improvements in the performances. Biomass gain
showed marginal differences among treatments.
Compared to the REF diet, the DLM diet produced 214g more
biomass gain whereas MHA diet produced 124g more biomass
gain (on tank basis). This indicates that even on equimolar basis
MHA is less efficient compared with DLM (MHA produced 58
percent less biomass gain).
The DLM diet produced better protein and energy retention
relative to the REF and MHA diets demonstrating that DL-Met
is a superior methionine source for tilapia relative to MHA on an
equimolar basis.

At the end of the growth trial, to understand how different
dietary methionine sources were absorbed and metabolised by
tilapia juveniles, a time-course metabolic trial was performed
using radiolabeled DL-Met and MHA. Randomly selected
fish fed the DLM or MHA diets (n = 6-7 fish for each diet and
incubation period) were transferred into individual incubation
chambers (2-L water volume; 26°C).
Tube-feeding was performed (0.3 percent body weight) on
anaesthetised fish with the labelled (14C-DL-Met or 14C-MHACa) feed pellets.
Each chamber was hermetically sealed and supplied with a
gentle oxygen flow. After one, two, three, four or six hours of
post-feeding incubation, oxygen flow was stopped, and fish were
euthanised inside the chambers. Fish were then removed from the
chambers and individually weighed. The amount of radioactivity
(disintegrations per minute; DPM) present in the incubation
water and different parts of fish (muscle, liver, viscera, and other
parts) was determined. The radioactivity present in the incubation
water resulted from evacuated (non-absorbed, excreted fractions
from feces) and/or catabolised (CO2) fractions of radiolabeled
methionine sources.
In order to get a better insight of the metabolic flux of 14C-DL-

Significant improvements in growth

Metabolic utilisation of supplemental methionine
sources

The amount of radiolabeled tracer found in the incubation water
had a linear increase during the time-course for both DLM and
MHA treatments (Figure 1). At three- and six-hours post-feeding,
a higher amount of 14C-MHA was present in the incubation
water compartment than of 14C-DL-Met (p < 0.01; Figure 1).
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Table 1: Effects of dietary treatments on the growth performance and nutrient utilization in juvenile Nile tilapia

Survival %

REF

DLM

MHA

100

100

100

P-value (ANOVA)

Final body weight*
(g/fish)

24.1 ± 3.0 b

28.3 ± 4.7 a

24.8 ± 2.7 b

<0.01

Biomass gain (g/tank)

928 ± 85

1142 ± 55

1052 ± 118

0.07

Feed intake (g/fish)

18.6 ± 2.1

21.0 ± 0.7

19.4 ± 1.6

0.23

FCR

1.00 ± 0.03 a

0.92 ± 0.03 b

0.93 ± 0.03 ab

0.04

Protein efficiency ratio (PER)

3.07 ± 0.08 a

3.36 ± 0.12 b

3.34 ± 0.12 ab

0.03

Protein retention (% intake)

44.7 ± 2.2 b

52.2 ± 1.7 a

47.8 ± 0.8 b

<0.01

Energy retention (% intake)

35.7 ± 1.2 b

40.6 ± 1.4 a

36.1 ± 0.6 b

<0.01

Note: Mean values (±SD) in each row sharing common alphabet are not significantly different from each other
*individually weighed body weight (n=10 fish per tank) was used for statistical analysis

Furthermore, the area under the curve for the MHA diet was
2.4-fold higher than for the DLM diet, indicating a higher
evacuation and/or catabolism of 14C-MHA compared to
14C-DL-Met by juvenile tilapia.
DL-Met and MHA uptake is mediated by sodium-dependent
transporters across the brush border membrane, however, MHA is
Water

Figure 1: Effects of Met sources over time on the radioactivity
(DPM/g) detected in water or fish muscle. Values are
presented as means and standard deviation (n = 6–7 fish
for each diet and incubation period). Different letters at the
same time point indicate significant differences (P < 0·05)
between Met sources
Fish muscle

also partly transported. In rainbow trout, it has been demonstrated
that MHA presents a slower intestinal absorption rate than DLMet (To et al. 2020).
This indicates that MHA stays longer in the intestine being
more prone to bacterial degradation that would lead to a
further decrease in the intestinal absorption of MHA and its
evacuation (Drew et al. 2003). In addition, the slow absorption
and bioconversion of MHA into L-Met may result in amino
acid asynchronicity during protein synthesis, which potentially
may lead to an increase in catabolism of MHA. These factors
combined may contribute to the increased amount of 14C-MHA
relative to 14C-DL-Met in the incubation water.
The amount of 14C-DL-Met (free fraction) found in muscle was
significantly higher than that of 14C-MHA (p < 0.05) at two- and
three-hours post-feeding. The area under the curve for the muscle
free methionine fraction was 1.9-fold higher in DLM fed fish than
in fish fed MHA diet, indicating a higher bioavailability of the
methionine source in the fish fed the DLM diet than the MHA fed
fish (Figure 1).
At the end of the incubation period (six hours) a significantly
higher amount of tracer was determined in the viscera and muscle
protein fractions from DLM fed fish (Table 2; p < 0.05). Results
demonstrate methionine originated from DL-Met was more
efficiently utilised for protein synthesis than that originated from
MHA, and thus proving higher bioavailability of DL-Met versus
MHA for the body protein synthesis.

DL-Met is the more efficient methionine source

This study, based on metabolic trial, documented how
different methionine sources are utilised in the body of tilapia
and demonstrated that DL-Met is a more efficient methionine
source than MHA in nitrogen utilisation, body protein deposition
and growth of Nile tilapia, key concerns for this commercially
valuable livestock.

Table 2: Detection of methionine source (DPM) as a protein
fraction in different body parts at six hours post-feeding
Compartment
Viscera

DLM

MHA

p-value

4838 ± 802

1297 ± 98

0.002

Liver

21413 ± 9343

4467 ± 1623

0.240

Muscle

34804 ± 3977

18778 ± 3564

0.026

36289 ± 4441

29440 ± 7393

0.240

Residual
(Head, heart,
kidney, bones,
fins)
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Feather meal

An evaluation of the apparent digestibility of
different feather based fishmeal alternatives for
Pacific white shrimp (Litopenaeus vannamei)

M

by Dr Franz-Peter Rebafka & Julian Hoping,
GePro Gefluegel-Protein Vertriebsgesellschaft mbH & Co KG, Germany
& Orapint Jintasataporn, Department of Aquaculture, Kasetsart University, Thailand

illions of tonnes of fishmeal
are used globally each year
in all animal feed, including
aquaculture. The proportion of
the world’s fishmeal used for
aquaculture was estimated to
be close to 75 percent in 2018,
with the total cumulative
fishmeal production in 2020
increased by 11 percent compared to 2019 (IFFO, 2020).
If aquaculture is to grow as expected, alternatives to fishmeal
must be found due to its limited availability for use in aquatic
feed. In addition, in order to increase the use of more economical
and sustainable feed ingredients, rising fishmeal prices are
forcing the industry to reduce its inclusion.
Hydrolysed poultry-based animal proteins – such as hydrolysed
feather meal - are economically interesting protein sources that
are used in certain areas of aquaculture. These proteins are less
expensive, palatable, have extremely low content of unwanted
substances and are free of antibiotic growth promotors.
By virtue of their origin, to be free from any marine-based
diseases, and hence considered as fully “aqua bio-secure.”
However, the use of hydrolysed feather meal has been limited
for reasons, such as poor digestibility. Unprocessed feathers are
high in crude protein (90%) - but they are highly indigestible
due to the rigid beta-keratin structure typical of avian tissues, in
which protein chains are tightly packed and stabilised through
hydrophobic interactions as well as cysteine-disulfide bonds.
In order to open the cysteine-disulfide bonds and to make the
crude feathers available for digestive systems, feathers have to be
processed Stiborova et al (2016).
Currently, processing in a continuous hydrolyser is recognised

by the rendering industry as the most advanced process resulting
in a maximum degree of hydroxylation or so called “cooking”.
Several factors are known to influence digestibility of protein
and amino acids. Among these process conditions, drying
conditions in particular seem to play an important role in terms of
digestibility and nutritional quality of hydrolysed feather meal.

Preserving inherent digestibility & biological values

In the past, drying techniques have been discussed in depth.
Whereby, the low temperature (LT) fishmeal technology seems
to be the state-of-the-art process. The LT fishmeal technology
imparts minimal denaturing effects on proteins, thus preserving
inherent digestibility and biological value. A comparison
regarding specific quality aspects is shown in Figure 1.
In addition, mink digestibility evaluations have been extensively
discussed as well, indicating the suitable potential of GoldMehl®
FM as a substitute for “unsustainable” protein sources (fishmeal).
The information given in this newsletter was is not only
presenting on the quality and feeding value of hydrolysed feather
meal and GoldMehl FM in particular, but also discussed the
significance of the results regarding “in vitro protein digestibility”
in comparison to in vivo digestibility. The latter, which expresses
the real metabolism of nutrients in the animal, is ultimately
crucial for performance.
In a number of studies, it has been observed that there are
differences in protein quality of processed poultry by-products
(Cho and Slinger, 1979; Cho et al, 1982; Pfeffer et al, 1995;
Sugiura et al, 1998, Hajen et al, 1993, Dong et al, 1993).
Optimisation of cooking and drying conditions are considered
to be the main factors contributing to the high digestibility
values now observed for poultry by-product meal (Miller,
1996).
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A negative correlation between in vivo & in vitro

Previous research (Papadopoulos, 1987 & Han & Parsons, 1991) observed a
poor correlation between the in vitro and in vivo digestibility of feather meal
from broiler chickens. By the researcher’s own empirical observations, it seems
that the in vitro digestibility increases with increasing pressure and cooking
time, while the in vivo digestibility tends to decrease under the same processing
conditions (Figure 2).
Consequently, this negative correlation between in vivo and in vitro
negatively affects the utilisation of proteins as feed. Miller, 1996 emphasised
that within the processing steps of producing animal protein, both cooking and drying - must be adjusted without negative impacts on protein
quality.
In conclusion, extended hydrolytic processes often correlate with an increase
in protein digestibility (usually expressed as “pepsin digestibility” and
interpreted as in vitro digestibility), but actually reduces the nutritional value of
the product, indicated by low values in in vivo digestibility.
Our assumption is that the drop in nutritional value by increasing process
conditions is related to the changes in the amino acid pattern, by forcing amino
acids to form new cross-linkages within the protein molecules.

Figure 1: Protein quality as affected by
different drying systems - Low Temperature (LT)
fishmeal has been produced with LT fishmeal
technology (GEPRO, Newsletter 3/ GoldMehl).
(True digestibility = in vivo digestibility)

Evaluating nutrient digestibility

In 2021, a feeding trial was conducted using Pacific Whiteleg Shrimp
(Litopenaeus vannamei) to evaluate the apparent nutrient digestibility (in
vivo) of different types of feather meal. The trial was carried out at Kasetsart
University, Bangkok (Thailand) with four experimental groups, receiving
different types of commercial feather meal, including GoldMehl FM (Group 2),
as a partial protein sources.
These diets have been tested against a reference diet with fishmeal and
without feather meal. Shrimp (8-10g weight) were fed to excess (4% of BW)
for 15 minutes twice daily. Uneaten pellets were removed after 30 minutes.
As shown in Figure 3, protein digestibility of GoldMehl FM (79.50%) was by

Figure 2: in vivo and in vitro (pepsin (0.02%)
digestibility (2.5 bar) (Alterbaum, 2020)
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Figure 5: in vitro (pepsin 0.02%) & in vivo protein
digestibility in different types of feather meal

Figure 3: in vivo protein digestibility
of different types of feather meal

Figure 4: Protein digestibility (in
vivo) of diet with different types
of feather meal and fish meal

far best; the same observation was true in dry matter (62.63%)
and energy digestibility (69.90%).
Besides the analytical assessment of the individual types of
feather meal, also the different types of diets have been analysed.
Although, these diets were identical in terms of nutritional value,
they differed in the type of feather meal used, respectively. It is
noteworthy that the diet with GoldMehl FM showed the highest
protein digestibility (75.06%), in contrast to diets to with feather
Meal A (69.97%), and Feather Meal B (69.18%) and to fishmeal
as reference (73.15%) (Figure 4).

Diets containing fishmeal showed the highest values

In terms of lipid, energy and dry matter digestibility the diets
with fishmeal showed the highest values (92% lipid digestibility,
82% energy digestibility and 66% dry matter digestibility)
followed by GoldMehl FM (88% lipid digestibility, 78% energy
digestibility and 63% dry matter digestibility).
In conclusion, lipid, energy and dry matter in GoldMehl FM
seem to be more in vivo digestible compared to other types of
feather meal. To our big surprise, GoldMehl FM even performed
better than the type of fishmeal used.
In order to assess the in vitro protein quality under practical
lab condition (in vitro), the most common test is the digestibility
assay with diluted pepsin concentration. In our experiment, we
have chosen the method from the German VDLUFA (III, 4.2.1)
with a pepsin concentration of 0.02 percent.
In contrast to the observation before, results of the in vitro pepsin test
in GoldMehl FM (80.59%) was lower compared to Feather Meal A
(80.96%) and Feather Meal B (87.14%), confirming our proposition
regarding the reverse relation of in vivo and in vitro results.

Outstanding nutritional value

GoldMehl FM has nutritional composition and feeding values
for shrimps similar to those of fishmeal and is better than regular
feather meals.
Although all feather meals tested have been derived from crude
poultry feathers, the outstanding nutritional value of the product
can be attributed to its special manufacturing process.
Table 1: Proximate analysis of different types of feather meal
CP (%)

CL
(%)

CA
(%)

Moisture
(%)

Digestibility
(pepsin
0.02 %)

GoldMehl® FM

89.31

5.24

1.69

5.17

80.59

Feather Meal A

89.07

4.94

1.73

3.89

80.96

Feather Meal B

84.42

4.56

2.74

8.49

87.14

As shown in Figure 3, protein digestibility of GoldMehl® (79.5%) was by
far best; the same observation was true in dry matter (62.6%) and energy
digestibility (69.9%).

This ensures that protein quality after feather hydrolysation can be
maintained at its peak and is not degraded during the drying process.
Thus, the conclusion of this study is that to some degree, the in vitro
digestibility values yielded by this study may be misleading.
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but who’s dining?

New European Union PAP Legislation will give novel proteins the
green light. This article by James Cooper, who has recently eaten foodgrade insect snacks himself, examines where the appetite for novel
proteins and insect meal is coming from and how they will impact feed
sustainability and food security over coming decades

I

t ought to be obvious to anyone with an appetite
for the truth that the way we currently produce and
consume food is unsustainable – and that structural
change must happen if we do not want to end up
with half the world remaining obese while the
other half is malnourished, and our environment
exhausted in an effort to provide more.
Our current situation sees animal feed competing
head on with human food and fuel production over
land, water and fertiliser resources.
An increasing scarcity of resources, coupled with the increasing
demand for animal proteins worldwide are two key indicators that
reflect the urgency to further optimise food-producing sectors.
The Food and Agriculture Organisation of the United
Nations (FAO) estimates that the world needs to increase its
food production by 70 percent to meet demand, and to do so
sustainably.
As a result, many countries are positioning themselves to source
resources locally that won’t further wreak havoc on the planet,
and within this space novel proteins offer great promise. But can
they deliver what the feed industry needs - in time and on the
scale required?
And perhaps more to the point, with rising prices and
burgeoning appetite for soy not just from China but across
Europe and the developing world, how can the countries who
need feed proteins the most afford them?
New sources of high-protein feed materials such as insects and
algae are entering the market and can add value to low protein
grains and other low-value by-products. These novel proteins
represent real alternatives to imported soy and fishmeal and is a

sector developing rapidly across the European Union.
However, EU rules regarding the feeding of animals to other
animals are tightly controlled, some might say too tightly.
Mercifully, following the BSE crisis, the days of indiscriminate
feeding of mammalian meals to farm animals has long gone.
But we are facing new challenges in the search for sustainable
and efficient proteins to support the key, infant growth phase in
farmed animals, including fish, but especially in chickens and
pigs.
It is the responsible sourcing of the high protein component
in feed that could make the biggest difference to sustainability.
Other fibre, energy and additional nutrition can then be provided
locally. So, from a sustainability point of view, the number one
pressure facing the feed industry is the responsible sourcing
of soy and second, the feed industry is looking at what the
alternatives might be to soy.
Most of us know what sustainability means, but improved
efficiency is key.

The feed producers’ perspective

Nick Major leads on sustainability at ForFarmers, a Dutch PLC
producing around 10 million tonnes of animal feed annually for
The Netherlands, Germany, Belgium, Poland and the UK. He’s
also a board member of FEFAC which is the European Feed
Manufacturers Federation and AIC (the Agricultural Industries
Confederation), which is the UK’s agri-supply body. He knows
quite a lot about feed and according to Mr Major, the alternatives
to soy fall into three groups:
“Firstly, consider feeding systems, which is just how you view
targets,” he says. “The key here is understanding the specific
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requirements of the animal, so that less crude protein is required across the growth of the
animal and therefore less high protein material like soy is needed.”
Mr Major describes an ongoing trend to use more European proteins meals like sunflower
and rapeseed. As the industry learns more about feeding characteristics, the inclusion levels
have gone up and the anti-nutritional factors are being bred out, particularly in rapeseed.
Crop research in UK is also aimed at increasing the protein content, the digestibility of the
protein, the amino acid profile and new extrusion technology is increasingly playing a part in
voiding the anti-nutritional components.
“Secondly, we are growing more high protein crops in the UK, in Europe, like peas and
beans. They are clearly a potential replacer for soy, but they're not so easy to yield in a
European climate. So, there are projects and initiatives to breed varieties of peas and beans
that will grow more effectively.”
Clearly these must be economic for farmers to grow, but schemes like ELMS
(Environmental Land Management Scheme) here in the UK will increase interest. And there
is now also the option of a hi-pro soy crop in Europe.The UK government has signalled
its intention to replace both the Basic Payment (BPS) and Countryside Stewardship (CS)
schemes with an Environmental Land Management Scheme (ELMS), scheduled for launch in
2024/2025, which is being developed under the principle of paying farmers public money for
public goods.
“From our point of view as feed producers, if it becomes economic for farmers to grow
them, then as far as we're concerned there is a market for them in feed,” says Mr Major,
adding that the feed sector was looking at other soy alternatives too – lupins and sunflower
meal as well as other high protein alternatives such as synthetic amino acids. But the third
group is the interesting one, and there are three contenders.
“Two of them you probably expect which are insects and algae, but we shouldn't ignore the
potential reauthorisation of processed animal proteins (PAP),” adds Mr Major.
PAP is more of an alternative than novel, because it’s only really novel in the sense that it's
about to be reauthorised.
The EU is about to lift the original feed ban, so that will effectively allow the feeding of
porcine PAP into poultry, and poultry PAP into pigs, under certain conditions, he says. Which
as far as feedmills are concerned, will mean separate production facilities, where zero DNA
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cross-contamination and PCR testing will be key. Obviously, no
one wants to see a replay of BSE.
In the UK, the legislation that prevents PAP being used as feed
is under the control of FSA (Food Standards Agency), and the
industry is in discussion now. There is a technical and supply
chain element, and clearly a consumer view on it, but if the
industry is seriously looking at reducing the reliance on soy and
reducing carbon footprints, then PAP certainly looks like a very
good raw material alternative.
“The first step is to make it legally possible, and then it will be
a discussion with individual supply chains and markets that will
have different views on it,” says Mr Major.
On the other hand, PAP legislation also covers use of insect
PAP.
All the feed industry plus many food producers are looking
at insects. However, there is a second and possibly more
challenging part of the legislation, which is what the insects can
themselves be fed.
Clearly if we’re going to feed insects on animal feed grade
materials then what’s the point? We might as well feed those feed
grade materials to the animals directly, because one of the big
advantages is that insects can consume waste streams.
“We will end up having access to an insect protein meal, of
which the dried larvae of soldier flies are presently the most
common. The general view is that the legislative and technical
hurdles can be overcome … so now it's just a matter of time,”
explains Mr Major.
To some extent the same thing applies to Algal biomass which,
whilst perhaps most interesting to big agriculture as a potential
carbon capture technology, can produce a high protein material.
The feed component is what's left after some of the high value
fractions have been taken out such as oils used for cosmetics or
other uses for example, and then the dried by-product represents a
valuable protein source.
But again, the question hangs over its scalability, although there
are several projects sufficiently well developed to indicate that
scale production is possible.
“Over the next five years we could see production at some sort
of scale that would make it worth using within the feed industry,”
notes Mr Major.
ForFarmers are presently undertaking trials using algae and
have found a great advantage in compound feed in that there
are so many different strains they can (almost) dictate a desired
amino acid profile.
“Both insects and algae, we're all looking at them; they will
come on stream over the coming years. But it's important also to
be realistic, short to medium term we're going to need to carry on
using soy, as these alternatives aren’t going to be available to us
in scale, certainly in the next three-to-five years,” says Mr Major.
“Remember, we are nutritionists, so what we're looking for is
economic sources of highly digestible amino acids. So, to some
extent, from our point of view, whether that comes from soy or
algae or insect protein or processed animal protein, doesn't matter.
“We're looking at accessing nutrition at the best cost,
because we also have to ensure our livestock producers remain
competitive in Europe and around the world,” Mr Major adds.

Insect protein is more than just the acceptable face of
PAP

The high content of digestible protein in dried insect larvae
makes them a potent solution to improving protein selfsufficiency in animal feed.
Whilst many westerners may find the concept of eating
insects repulsive, consumption and farming of insects, in South

America and Asia for example, is commonplace, and has been
for hundreds if not thousands of years. In many of these regions,
legislation is absent or patchy.
In Europe insects are classified as farmed animals and can
only be fed with feed ingredients that are authorised for farmed
animals, such as plant origin material, eggs, milk and derived
products.
This has created several challenging issues, for example insects
cannot be fed with former foodstuffs containing ingredients of
animal origin – on the other hand, insect protein may not be fed
to farm animals, except for aquaculture species.
A new report published by the UK’s largest retailer Tesco
and environmental charity WWF, says total demand for insect
meal from the UK’s pig, poultry and salmon sectors could reach
around 540,000 tonnes per year by 2050. But, as well as a plea
for public funding, it calls on the UK government to research the
potential and regulatory requirements for adding extra substrates
for insect farming.
Insects are fed with a mix of by- and co-products from the agrifood industries and with resources that are currently not being
used and not or no longer destined for human consumption, such
as the so-called ‘former foodstuffs’. These by- and co-products
may also include those derived from grains, starch, fruit and
vegetable supply chains.
But to upscale insect production it is essential that wider use of
former foodstuffs is legalised. In addition, feeding insects with
such foodstuffs can play a major role in reducing food waste that
might otherwise end up rotting in landfill.
Adriana Casillas, President of IPIFF (International Platform
of Insects for Food and Feed) and co-founder of TEBRIO,
a Spanish company, is leading the industry in raising and
transforming the Tenebrio Molitor beetle larvae, or yellow
mealworm (YMW).
TEBRIO extract protein and the lipids from the larva then
finished products enter feed markets. Their amino acid profile
corresponds to the dietary needs of fish, poultry or swine animals,
with adequate levels of amino acids which are seen as limiting
factors (lysine, threonine, methionine and tryptophan).
As with all other European insect producers, TEBRIO is
governed by the same piece of legislation that controls PAPs
so their market is presently limited to aquaculture and petfood.
Fertiliser is also a valuable biproduct from the waste produced by
the growth cycle.
“IPIFF expects that in September or October, the European
Commission will say OK to the use of these insect proteins in
poultry and pig, and on another hand, of course, it has to be in
relation with products that companies can take to the market,” Ms
Casillas explains.
Her start-up is presently building one of the largest mealworm
factories in the world, with 60,000 square metres facility, to
produce a staggering 100,000 tonnes of insect products annually.
Similar start-ups have appeared across Europe and the UK in
the last 10 years or so it’s easy to scoff at these bold predictions,
but we only need to consider that in the 1950s, only around one
million chickens were eaten in Britain each year – a figure that is
now closer to one billion.
Ms Casillas is motivated by producing within a circular
economy where resources are used and recycled by
complimentary industries, because as she observes, “There are no
new materials on the planet to feed the world. On the other hand,
it should be sustainable, we have no other chance.”
The YMW emits neither methane nor ammonia and the carbon
footprint is negative. In other words, their existence is entirely
beneficial to the environment. In addition, they produce zero
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waste, contributing to the circular economy. “All products are
sold and there is no residue left,” Ms Casillas adds.

Investment in insects

Holding the industry up is a matter of investment in the
processing technology to enable companies to be competitive on
price and plenty of insect PAP on the market.
But scaling up is definitely not a problem. Several food
companies have demonstrated serious interested in these proteins.
Last year US agribusiness group, Cargill announced a partnership
with French biotech firm, InnovaFeed, which together are aiming
to feed 20 million piglets with insect oil by 2026. Meanwhile
another French company, Innovafeed has raised a total of US$200
million in investments.
“There is a lot of money out of there,” states Ms Casillas, but
she also emphasises that insect PAP will come down in price.
“Today, there are not big quantities on the market, because it is
a very new industry. So, we also need time to develop efficiency,
but it shouldn't be expensive. I calculate that in 10 years this
could be a commodity, so the price should be totally competitive
in 10 years, competitive with other protein products that are
already in the market,” she explains.
According to a recent report (Rabobank, EU Joint Research
Centre), the European insect sector’s production capacity is
expected to be between half and 1.5 million tonnes of insect
protein by 2030.
“We believe that in the scale up phase, there won't be a sharp
decline in the price of insect protein. So, we expect prices to
range from €3500 to €5500 (US$4100 to US$6400) per metric
tonne. However, we expect prices to drop by €1000/tonne
(US$1170/tonne) after the industry completes the initial scale
up phase, and by another €1000/tonne when the sector reaches
maturity,” the report says.

YMW - a perfect replacement for fishmeal

There is a problem today in that fish capture, such as anchoveta,
for fishmeal are being significantly reduced and is likely to
reduce further. The old adage ‘plenty of fish in the sea’ is simply
no longer true. The goal of the insect producers is not simply to
reduce soymeal use, it is about conserving all natural resources.
Conservationists claim the feed conversion rate for fishmeal is
poor – up to four kilograms of anchoveta to feed another species
like trout, to just to gain one kilogramme new fish. If so it’s very
inefficient.
There is a very clear relationship between the Black Soldier Fly
Larvae (BSFL) and soymeal, in terms of the amino acid profile
and the impact it has on infant growth. The motivation driving
the growth of the insect sector is not about simply reducing
reliance on soy, but about reducing exploitation of all natural
resources, especially fishmeal. Ms Casillas is keen to point
out that the amino acid profiles of YMW and BSFL are quite
different.
“There is very clear relationship BSFL with soy, incorporation
of amino acids, basically the impact that has on the growth of the
fish, etc. But in the case of mealworms, for example, we have a
very important paper in front of fishmeal. For example, there are
a lot of animals, like fish, pork or chicken, that in some moment
of their life they can be fed on fishmeal,” Ms Casillas explains.
YMW can be compared to the best fishmeal while BSFL can
be compared with soy. Protein content and digestibility are much
higher in YMW, and a totally different in fatty acid profile; while
YMW has more than 75 percent unsaturated fatty acids, BSFL
has around 75 percent saturated.
Moreover, their amino acid profiles correspond to the dietary
needs of fish, poultry or swine animals, with adequate levels of
amino acids which are seen as limiting factors (lysine, threonine,
methionine and tryptophan).
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Naturally ahead

Mealworm is also a much better conversion than fishmeal,
around 25 percent more growth on the fish by exchanging one for
the other, so we don't necessarily need fishmeal to feed fish. We
could achieve this with insects.

Novel proteins are hard sell to UK pig producers

Meanwhile, the UK pig industry is largely taking the view that
it's much better to work with the countries that are producing soy,
through bodies such as the Roundtable on Sustainable Soy, rather
than just demonising soy; albeit looking for alternative protein
flows that are potentially going to be cheaper because soy is still
expensive.
In the UK, pork is among the cheapest meat on supermarket
shelves, as low as UK£4/US$5.5 per kilo in Tesco for pork loin.
So, what are the economics of using novel feeds in pig farming?
“We normally say that pig price equates to wheat price. And
when they're not similar, then pig farmers are losing money. It
depends on who you sell your pork to, but if the two figures are
quite adrift it is a problem,” explains Dr Zoe Davies at the UK’s
National Pig Association (NPA).
The point is we only eat 40 percent British pork in the UK,
which is important, so you know there is always an opportunity
for British pork producers to supply more to the domestic market.
“But the issue that we've got is that we have a problem called
carcass balance so we can't sell the whole pig on the UK market,
we must export some, so that restricts what we can produce.
“We also have a huge demand for bacon. We have a demand for
about 22 million loins, and we produce about 10 million. So, we
have to import a certain percentage as well,” Dr Davies explains.
The UK also has a growing export market which has been very
lucrative in the last few years, especially to China when it was
impacted by the recent African Swine Fever outbreak. Their herd
has now recovered and the price of pork in China has dropped.
But here’s the key point – pork markets are so intertwined that,
to be competitive feed costs must have parity. So does China, or
anyone else for that matter, care what a pig eats? After all, feed is not
something you see on the ingredients list on a packet of pork chops.
“The retailers definitely care what your pig eats, and if it was
up to them pigs would basically eat organic only, but that's not
possible and would price most pork out of the market,” adds Dr
Davies.
“Gone are the days when the UK consumer would be happy for
a pig to eat a swill that has God knows what in it … retailers are
very strict about what can go into a diet, and obviously the law
directs us at the moment, but from NPA point of view, we don't
have any issues with pigs being fed poultry meal and poultry
being fed pig meal, there's no scientific issue with it, there's no
health risk associated with it, they've never been associated with
TSE’s (Transmissible Spongiform Encephalopathies), unlike the
ruminant sector.”
While the pig industry would need to get approval from retailers
who would in turn need
to scope out consumer
acceptance, Dr Davies points
to a complete absence of
pig-only feedmills using
PAP. “It’s just not going
to work, it’s not like this
product is currently going to
waste.”
And while insect meal
will be acceptable from a
consumer point of view,
Nick Major - AIC UK, FEFAC and
the high cost means it will
ForFarmers, The Netherlands
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probably benefit the poultry sector before the pig sector, and
we should bear in mind that half the PAP is currently going into
valuable petfood, so there will not be a sudden, large and very
cheap protein source available, he adds.
“Most protein sources, when they come online, just find their
level amongst all the other protein sources … and there's a
problem with soy, in that it’s a perfect protein source for pigs. It
has a very good amino acid profile and a very good ratio of what
the pig actually needs,” Dr Davies notes.

Novel protein costs to come down

It's time for feed millers to embrace new proteins, but one thing
is clear; there is a gap between what the feed miller needs and the
lack of scale/ high cost in the novel protein sector.
Consumer perception of insect protein seems to be generally
quite supportive, after all what's more natural than poultry,
for example, eating insects? It’s what they do in their natural
environment.
But does the consumer want meat reared on PAPs? It may
depend on the degree to which the industry can put forward the
science and explain how it’s different to the situation that led to
mad cow disease (BSE), which was ruminant based. Pigs and
poultry are omnivores and therefore viewed objectively, in theory,
there’s no reason why it shouldn’t be okay.
But insects and algae will play their part in the near future in
replacing some, but certainly not all soy, simply because the feed
industry works on formulating rations based on price, availability
and nutritional specification.
Novel proteins will find their place in feed formulations,
but to be a serious contender to soy and fishmeal, its level of
sustainability will need to improve as the sector scales up. Policy
makers, retailers and producers can also effect change by being
willing to pay more for protein, because if they don’t, then this
could simply be a case of too many words and too few deeds to
bring about the change needed to address the fundamental protein
dilemma facing the planet.

Dr Zoe Davies - UK National Pig
Assocation, UK

Andriana Casillas - IPIFF and
Tebrio, Spain
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Fly in the
ointment or a
buzzing success?
Insect meal protein as an ingredient
for fish and shrimp feed

I

by Professor Simon J Davies, IAF Editor & Adjunct Professor, National University of Ireland, Galway

n September I had the privilege of addressing
the Thailand-based aquafeed production training
school. I was assigned a topic now very much in the
headlines of animal nutrition feed resources.
Organised in partnership by this magazine
with Roger Gilbert and Yiannis Christodoulou
from Progresso Agrischools, the entire aquafeed
production process is dissected on a weekly basis
through a series of live sessions and recorded
presentations that are delivered to a large mainly Middle East and
SE Asia audience.
My address focussed on insect meal as a component in
commercial diets for fish and shrimp as an alternative strategy to
the traditional feed ingredients employed such as fishmeal and
plant by-products that heavily depend on soybean, corn glutens,
rapeseed and many other concentrates.
It is without doubt that the perceived protein gap needs to be
addressed by consideration of an array or potential novel sources.
These have recently included many trials to assess algae, bacterial
and yeast type proteins.
We certainly need a spectrum of raw material choices to satisfy
the demands of stringent feed formulations to balance the diet
and target nutritional specifications for various species of fish and
different stages of the production life cycle.
Insect meal protein may come from several types of insects and
in my talk, I briefly mentioned these that included beetle larvae,
meal worms and locusts.
However, the main focus was on the black soldier fly (BSF,
Hermetia illucens) that has contributed more to this agenda
and the subject of much scientific and technical interests and
dissemination within the animal feed industry as a major player.
Indeed, many companies large and small as SME’s have been
busy perfecting their own approach to exploiting the conversion
of specific organic waste streams to produce larvae from the
BSF. The advantages of very high fecundity and efficiency of
production and high biomass of excellent nutritional profile has
made this operation viable.

According to FAO there are 1900 identified edible insect
species. However, considering the global interest and the
number of companies developing black soldier fly (BSF)
production systems, it is reasonable to place the focus on this
species.

A widespread, non-harmful dipteran insect

The BSF is a widespread, non-harmful dipteran insect that
is able, at the larvae stage, to convert a broad range of organic
materials into protein and energy-rich biomass and natural
fertilizer (i.e., insect droppings, also called ‘frass’). Besides, its
short life cycle, high prolificacy and ability to withstand high
individual density make this insect ideal for mass-production.
Researchers and the emerging industry are conducting
extensive studies and trials to assess the nutritional quality and
functionalities of insect-based products. Palatability, digestibility
and benefits for animal health offered by BSF meal and oil are
also investigated as they are added-value features.
Insect protein for animal feed will provide a comprehensive
perspective on the state of the industry and recent research
findings regarding the nutritional properties of insect products
across key application domains including aquaculture (fish and
shrimp), poultry, pigs, and pet food.  
BSF larvae are rich in protein on a dry matter basis and the
essential amino acid profile is excellent for most animal species
and especially fish. It mainly matches the EAA pattern of fish
tissue and can be expected to result in high protein efficiency
ratio.
The content of fat is good, it is low in the Omega-3 fatty acids
such as EPA and DHA but higher in the less important fatty
acids for fish. The crude lipid content of insects’ ranges from 8.5
percent to 36 percent, while the fatty acids profiles are variable
and dependent on developmental stage and the substrates used as
a nutrient source.
Nonetheless, there are technologies being evaluated to
effectively de-fat the BSF larvae and direct the oil to other uses
and maybe industrial applications for bio-fuel.
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Rich in natural vitamins & minerals

BSF larvae are rich in natural vitamins and minerals especially
trace elements. It would appear that although the nutritional
composition is quite resilient it can be influenced by the nature
of the substrates source with potential to modulate the fatty acid
profile towards the fish species of concern. There has been work
to utilise fish waste from processing and seaweeds in the matrix
to alter favourably the FA levels and raise omega-3 long chain
fatty acids.
Another aspect I noted was the small but significant chitin
content of BSF meal since insects have an outer cuticle
exoskeleton containing this complex polysaccharide molecule of
N-Acetyl glucosamine that contains Nitrogen. In fact, this N can
distort the analysis on the insect meal as it is counted within the
traditional Kjeldahl crude protein (N*6.25) assay and contributes
to slight errors with regard to comparing crude protein between
different feed ingredients.
The ‘true’ protein summation of all the amino acids would
give a more informative measure. The crude protein level in
most insects ranges from 40 percent to 63 percent; however,
defatted insect meal can contain up to 83 percent crude protein.
The amino acid profiles are taxon dependent and vary with
species, with the Diptera group (true flies) demonstrating similar
profiles to that of fish meal. Chitin is quite indigestible but
partial degradation occurs in the hind gut of fish by the microbial
fermentation. This is more active in wild fish compared to the
less biodiverse microflora in farmed fish with lower chitinoclastic
(Chitin attacking) bacteria present.
I mentioned that there could be some element of chitin acting
as a functional feed additive since oligosaccharides of this type
can trigger changes in the gut microbiota and positively influence
Anuncio ICC - HLY - Tilapias - EN - 19x13.2cm.pdf 1 11/01/2019 14:53:10

hind gut fermentation and promote immune enhancement.
Positive impacts on gut health through a modulation of the
microbiota of fish is still controversial and is related to its dietary
level of inclusion; when included at low levels, it might act as a
prebiotic, immuno-stimulant and anti-inflammatory molecule,
while if included at high doses it might reduce fish growth and
cause intestinal inflammation.
Insects are also a primary source of antimicrobial peptides
(AMPs) and more than 50 putative active peptides have been
identified in BSF larvae. As such, AMPs are key components
of the innate immune system of most animals and have a broad
spectrum of activity against bacteria, fungi, some parasites and
viruses.

Enhanced immunity & disease resistance

Studies on Pacific white shrimp, Atlantic salmon and yellow
catfish suggest that insect AMPs may enhance the immunity and
disease resistance of these species. Significantly better survival
rates were also noticed in successive feeding and nutritional trials
and health status evaluation.
The use of processed animal proteins derived from insects
in farmed fish feeding is recognised by the EU legislation that
authorises the use of proteins from seven insect species and
the specifically allowed substrates to rear insects. Insects have
several advantages in nutritional value and the amino acid
composition of their proteins generally meet animal requirements
for good growth and health across the target species.
The SWOT analysis indicated that insect meals can be considered
as feed functional ingredients with beneficial properties that depend
on the insect species, rearing system adopted, and the substrate
used for their growth. Insects are expected to be increasingly
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"According to FAO there
are 1900 identified edible
insect species. However,
considering the global interest
and the number of companies
developing black soldier fly
(BSF) production systems, it is
reasonable to place the focus on
this species"

used as a replacement for conventional animal-derived proteins,
especially in the aqua sector.
The benefits of using insect meal from an environmental and
sustainable perspective are clear and include:
• The high feed conversion rate of insects (for example,
crickets can potentially convert two kilograms of feed into
one kilogram of protein, compared with cattle which require
around eight kilograms of feed to produce one kilogram of
protein)
• Lower greenhouse gas emissions and a lower carbon footprint
• The ability of insects to feed on organic waste and be able to
convert waste into high quality protein
• Excellent example of the cyclic economy and reduction of
environmental impact
• Local production close to farms and animal production
facilities and feed mills
In my presentation, I highlighted the changing legislation
concerning the inclusion of insect meals in diets for fish, poultry
and companion animal feeds where they are becoming popular as
well as the many constraints to consider.

Overcoming potential bottlenecks

The main bottlenecks would be variation in the nutritional value
of many insect derived meals, digestibility of the meal compared
to fishmeal and other ingredients and aspects relating to uniform
quality control.
The scale of production globally needs to increase substantially,
and numerous companies are engaged in the production of insect
meals with some very advanced processing technology being
employed.
More coordination in their production and transportation would

be beneficial for a comprehensive supply chain. Commercial
insect producing enterprises span the globe with a number in
Europe, Africa and the USA with more becoming operational in
Southeast Asia.
Many university institutions are undertaking experimental trials
with insect meal and I have also been working in this area with
studies on African catfish and rainbow trout. These have led
to numerous scientific peer-reviewed publications and review
articles.
I am therefore confident that production will be elevated to
provide this novel ingredient source in a suitable volume and
price for regular inclusion in many types of aquafeed for both fish
and shrimp.
In time, it could be a well-established commodity to occupy
the protein and energy gap as aquaculture expands globally.
Since linear least cost formulation is at the centre of commercial
diet specifications it would be imperative to reach cost levels
equitable or more competitive with currently used ingredients and
raw materials.
Cost will be the main driver and acceptance but from a
nutritional standpoint insect meal proteins are nutritionally robust
and will increasingly become a viable and sustainable option over
the next decade.
In this month’s edition of International Aquafeed we have a
number of exciting articles on alternative proteins, in response
to the challenge that the aquaculture industry faces in finding
more sustainable alternatives to aqua feed. James Cooper’s article
looks at new legislation which allows for the feeding of novel
protein PAP in poultry, while another from Gepro Geflüge looks
at including feather meal in pacific white shrimp. Already in a
good position for its low carbon footprint, aquaculture is poised
to oversee new, sustainable developments in aqua feed.
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Extruders
Targeting the
bottlenecks in
micro aquafeed
production

G

lobally, aquaculture is blooming,
from place to place, species to
species and supported by leading
feed technologies, effective
modern farm management and
new possibilities created by RAS
systems.
Between 1990 and 2018, the total
fish food consumed globally rose
by 122 percent (FAO), with the world’s appetite for fish and fish
products shows no sign of slowing.
Though global aquaculture has achieved encouraging progress
in the past few decades, maintaining good growth and the
production of healthy fry and their sustainable farming are still
the biggest challenges for this sector to thrive.
As we all know, fast growing healthy fry and larvae are the
foundation of every successful aquaculture farm. The larvae,
or fry and fingerlings are vulnerable to stressors and nutrition
deficiencies, leading to low survival, deformities and delayed
growth.
Therefore, larvae and fry require high levels of essential
nutrients at their underdeveloped stages for their current and
future well-being.
Apart from nutrition, hatchery feed or starter feed for fry and
larvae should have good physical quality. Common aqua feed
is regularly pelleted or extruded with a particle size basically
between 0.9-15mm. For fry, larvae, fingerlings and juveniles,
their small mouths determine that the feed they eat is of a narrow
size no larger than 0.8mm; the so-called micro-feeds.
Micro-feeds used to be provided as crumbles produced from
regular pellets or extruded pellets. Though the crumbles are easier
to produce and at a lower operating cost, it does not have the
excellent quality compared to that provided by extruded pellets,
that is, higher starch gelatinisation, better water stability, lower
nutrient loss, better growth, higher survival rate and lead to good
water quality because they are dust-free (see Figure 1).
As a solution provider and a technology partner, Famsun
commits to exceeding customer expectations and help to improve
their production procedures, increase productivity and deliver
sustainability to the aquaculture industry. In collaboration with
customers and partners, the company has upgraded its twin-screw
aquafeed extruders to provide an alternative production solution

for micro-feeds between 0.4-0.8mm.
The extruders available for making micro-feeds include
SJPS 66x2, 90x2, and 120x2. Among these models, SJPS 66x2
Extruder (see Figure 2) is a newly developed machine that
specially designed for micro-feeds production and is flexible for
lab use.
All of these models are also available for producing regular
aquafeed and pet food, whilst recommendations for micro-feeds
extrusion can be found in Table 1.

Improved production quality & efficiency

Equipped with a complex conditioner, which features an
optimised paddle arrangement that that enhances its feed
mash filling level in the conditioner, which ensures sufficient
and uniform mixing with extended conditioning time. The
conditioning time and conditioning temperature are adjustable
and optimisable if you wish to achieve high gelatinisation and
consistent quality.
The screws are specially configured according to the bulk
density requirement of micro-feeds. It allows precise bulk density
control to produce floating, or fast sinking, or slow sinking feed
that adapting to the different eating habits of the aquatic species.
In addition to this, the water and steam pipelines are designed
with filters using 100 mesh to avoid die hole blockage, whilst
the cutting device is optimised to run at a reasonable superhigh speed with several blades with suitable thickness to ensure
uniform of every micro pellet. A list of this extruder’s key
features can be found below.

Increased capacity

Profile parameters of the core extruding parts such as screws
are optimised to increase extruding output by 5-10 percent with
the same attached motor size. While with an optimised die hole
arrangement, the enlarged die promises more micro-pellets to be
produced in the same time interval.
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extrusion with 0.5mm die holes, whilst the SJPS120x2 extruder
can keep continuous production for more than 3h when producing
micro-feeds with 0.6mm die holes.

Consistent rate of production

This range of products is designed with new wear-resistant
materials that provide greater operational stability, service life
and convenience of operation. The latest configuration in pursuit
of a reliable operation can extend the replacement cycle to 30005000 hours (depending on different screw sections).
Meanwhile, the service life of bushes is extended to 800010,000 hours as a result of the full coverage of the high wearresist alloy on the whole surface. As Figure 3 shows, A SEW
gearbox attached to the extruder not only provides impressive
running stability, it also delivers no oil leakage, and noise
reductions.
Furthermore, as a standard configuration, a torque limiter (see
Figure 4) is installed to protect the gearbox, main shaft, and
screws from damage. When the applied torque rises to its top
setting, the limiter separates and gives an alarm automatically.
By combining its expertise with the production practices of
customers, Famsun also provides solutions for users to prevent
die hole blockage and achieve continuous production for boosting
capacity.
Successful applications have shown that with effective cleaning
solution, the lab-type SJPS66×2 extruder can keep continuous
production for more than 0.5h with die holes of 0.4mm, and
the continuous working time can be extended to two hours for

EXCENTIAL ENERGY PLUS

Saving energy, saving feed costs

High-level of automation

The conditioner, the extruding chamber jacket, water, and steam
application and the flow rates are fully automatically controlled,
with each adjustment decision made based on the detection of
corresponding output change.
The extruder is a fully Smart piece of equipment, so once you
have pressed a single button in the central control room, there is
no need to pay too much attention to it – unless you really want
to of course!
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FISH FARMING TECHNOLOGY

Tech update

Reducing energy consumption at a fish farm in Armenia’s
Ararat Valley
A new solar photovoltaic system was recently installed in a fish farm in the village of Hovtashat in Armenia’s
Ararat Valley with support from the ME&A-led, USAID-funded Advanced Science and Partnerships for
Integrated Resource Development (ASPIRED) project in Armenia, with the aim of making fish farming and
agriculture production able to co-exist at the same location in a sustainable way.
The Ararat Valley accounts for about 40 to 50 percent of the country’s agricultural production. However,
unregulated fish farming has placed strain the region’s groundwater supply in recent years, drying up essential
water sources in local communities and putting some at risk of desertification.
The hope is that the 30 KW PV system will help to offset extra energy costs from the use of recently upgraded
aerators and recirculation pumps, which provide more efficient water use. Besides the energy efficient solar
powered aeration system, ASPIRED has also piloted recycling fish farm water for irrigation.
More information can be found at: https://rb.gy/rb4fzo
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OFFSHORE
SALMON
FARMING
The multiple paths towards offshore salmon farming
– findings from recent developments in Norway and Tasmania
by Emil Lindfors,
PhD student,
Western Norway
University of
Applied Sciences,
Bergen
The next frontier
of Atlantic Salmon
farming exists far off
the temperate coasts of
Western Norway and
Tasmania. However,
farming these exposed
sites would require
withstanding strong
waves and currents
that would demolish
a traditional coastal
farm

To meet the challenges of the Norwegian and Tasmanian coastline, the successful exploitation of
these farming sites requires innovation and a transformation of the infrastructure, regulations, and
knowledge of the current salmon farming industry.
In upcoming research from the Mohn Center at the Western University of Applied Sciences we found
that while both Norway and Tasmania are pursuing offshore salmon farming, the radicalness of the
technological innovations making the pursuit viable differ between the two regions.
In this article we outline the findings from our research that analyse how offshore farming technology is
influenced by Norway’s transition away from oil towards more sustainable ocean production, as well as
the developments in Tasmania where the industry aims to continue its rapid growth while mitigating the
impact of global warming and social push-back on environmental degradation.
As the new regions of the world are discussing enabling offshore salmon farming, one should be mindful
of how not only technology but also territory influence industrial development.

Historical development of salmon farming

The global salmon farming sector can be found along harsh temperate coasts around the globe, farming
primarily Atlantic salmon. The nature of the current industry is influenced by its history, and the industrial
salmon farming path which gained its start in Norway.
The Norwegian industry got its start in the 1960’s through entrepreneurs who were experimenting with
earth pond trout farming technology acquired from visits to Denmark, where trout farming until small
portion sizes were reached, was well established.
After the trout farming was brought to western Norway, trial and error proved that trout could be farmed
in sea water. Not long after, the initial trials of larger and more exclusive (and less taxed) Atlantic salmon
were successful. This radical innovation can be seen as a critical juncture in the industrial development of
salmon farming.
From a meagre production of 500 Tn in 1971, incremental innovation and industrial development led to
a production of over 13,000 Tn in 1981. Today Norway, which is the native habitat of the Atlantic salmon,
contains the largest salmon farming industry with a market share of over 50 percent of the world total of
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around 2.5mT/pa.
On the polar opposite side of
the world, the remote Australian
island of Tasmania sports a thriving
Atlantic salmon farming industry.
The Tasmanian industry was set up in
collaboration with Norwegian salmon
farming experts which deemed the
coastline as favourable for farming.
In 1985 the Tasmanian government,
the private sector as well as the
Norwegian firm established a
cooperative hatchery that marked the beginning of the salmon farming industry in
Tasmania. Thus, the knowledge and capital of Norwegian farmers helped to set up the
industry.
However, these Norwegian pioneers did not continue to invest in Tasmanian salmon
farming, thus making way for local ownership and management of operations. Now, large
multi-national suppliers exist in the region to supply what is still a quite meagre 60k TN
industry, but with a rapid annual growth rate close to 10 percent.

Innovation in salmon farming

The world craves salmon, but responsible and sustainable production requires careful
consideration from the industry, governments and research institutions. In the eyes of the
public, salmon farming is seen as particularly environmentally detrimental due to a long
list of documentaries and exposés over the years.
While the creators of the documentaries will often feature the worst offenders as general
industrial practice, improvements are still sorely needed. Mortalities in Norway have
reached toward 30 percent in certain production regions and environmental neglect has
been documented in Tasmania.

Compressors
and blowers
made for aquaculture

M 50 AQUACULTURE

built for OFFSHORE conditions

www.kaeser.com/aquaculture
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Although challenges may seem dire, hard work and creative
thinking is second nature in this industry. Innovation is rapid
and salmon farming is now considered the most technologically
advanced form of aquaculture. But innovation is not only formed
in the hands of the private sector.
Advanced innovation systems exist in multiple salmon
farming regions where research institutions as well as regulatory
institutions and governments are involved to steer the innovation
trajectory forward. The Tasmanian regulators and research
institutions have diligently been surveying the developments of
the private sector and developed monitoring and policy schemes
that have influenced and restricted the growth of the industry.
Norway similarly experiences barriers to growth, where the
industry is governed by a complex regulatory system as well as
world leading research. In Norway a development license scheme
was created which required significant novelty and investments,
while enabling industry to convert the development licenses to
ordinary licenses, now valued north of €20m (US $23m).
Thus, while the regulatory system both acts as a bottleneck to
innovation, it also implicitly requires the industry to innovate to
continue the capitalist ethos of ever-increasing growth.

A move towards offshore farming

As the industry is seeing barriers to growth of traditional
open net pen farming, novel salmon farming systems have
been more seriously attempted. Increasingly, the smaller and
medium operators are looking to carve out new niches outside the
traditional linear production models used by the few key players
that currently dominate the industry. Innovation that enables
salmon farming away from contact with the coasts have been key.
Closed systems at sea enable farming of fish at current farming
localities in the sea without contact with the surrounding waters.
Land-based salmon farming enables moving fish entirely off the
coast and on land. Offshore farming on the other hand, entails
moving fish further out to sea. The success of these attempts
depends on many factors, especially how novel they are in
solving the issues currently plaguing the industry while remaining
economically feasible.
The jury is still out on the economic feasibility until these novel
salmon farming value chains have settled. The salmon farming
industries in each particular region will influence the success by
providing a local knowledge pool, enabling policy, as well as the
efficacy of market matching.
The Faroe Islands have long had to deal with exposed farming,
which provided a starting point for the exploration of offshore
farming through field studies in the early 2010’s.
The industry in Norway is now guided by a sustainable ocean
strategy as well as a political need to diversify from oil and gas.
One such project is ‘Havmerden’, a large rigid offshore and
maritime inspired fish farm filled with advanced technology
such as remote sensing which is owned by a subsidiary to the
Norwegian salmon farmer Salmar.
The innovation was something the salmon farming industry has
not seen before, a radically different way of producing salmon,
thus the project was awarded eight development licenses. To pull
this off, Norway’s offshore salmon farming industry path has
had to incorporate cross industrial knowledge from the oil and
gas as well as maritime industries that are guided by a strong
green transition mentality toward sustainable ocean production.
Considerable wealth has also been accumulated among a
concentration of a few key players. The resulting farming

technology produced is radically innovative.
Tasmania, on the other hand, pursued offshore salmon farming
based on incremental development to mitigate environmental and
social pressures that spring from a country with a strong tourism
and environmental consciousness.
Strong research institutions have also proven some areas more
viable for farming than others. A particularly bad incident,
causing oxygen depletion and farming biomass reduction in the
Macquarie Harbour marine farming zone, had the effect of the reallocation of efforts toward farming in more exposed waters.
Based on improvements on already modified pens, the industry
has experimented with increasingly more exposed farm site
locations. For Tasmanian farmers, since much of the strength
of the Norwegian way comes from openness, much research on
offshore aquaculture as well as reports from the multiple projects
are freely available to whomever has the knowledge and capital
to try.
Thus, innovation can be mimicked and replicated from the
global salmon farming sector, as is evident by the recent increase
in production of larger smolt in RAS facilities.

Radical Norwegian innovation

Norway’s progressive green transition from oil towards
sustainable ocean production has enabled an environment where
the salmon farmers have created large offshore structures that
enable offshore salmon farming a path to grow.
Interestingly, the directionality from the policy makers have
nudged the industry toward offshore farming and not land based
farming, while claiming technology neutrality and not picking
winners.
The firms could thus freely choose technology, and those that
reached the criteria set by the licenses were to be awarded. One
may think that a land-based industry would move farming closer
to markets, decreasing Norwegian tax revenue which offshore
farming enables through the usage of the vast offshore areas.
The only country with a larger sea area is Australia, which
coincidentally also has an oil and gas industry. However, the
move in the Tasmanian salmon farming industry towards offshore
was never directed in a top-down manner through a mechanism
such as the development licenses. Instead, incremental
improvements guided by knowledge and innovation existent
in the global salmon farming regime produced innovation less
radical and novel.
For the biologist out there, we can liken the transformation of
the open net pen farming industry toward offshore farming in
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Norway as a ‘selective breeding’ of sustainable ocean production
traits which are producing a radically different offshore salmon
farming industry.
The Tasmanian industry, however, can be likened with
traditional natural selection where responses toward environment
create an incrementally different offshore salmon farming
industry.
The global salmon farming industry has entered a period of
innovation that may open up new areas and production methods,
and this process may be guided or spontaneous. One should be
mindful about the responsibility of research and innovation in
salmon farming while this process unfolds, as we need to take

environmental, social as well as ethical considerations into
account.
Responsible radical innovation may just be what we need to
accelerate the shift toward a society that can handle the everincreasing wicked problems we are facing in most industries.
The idea of offshore farming is not new. I will end on a quote
from P.J. Jungalwalla on the development of the salmonid
farming industry in Tasmania from a world aquaculture society
special session.
“In the longer term, as the availability of inshore sites becomes
exhausted, it will be necessary to look at either offshore or landbased sites.” (Jungalwalla, 1989)

We offer high welfare in-water stunning
with no catch.

FOOD FOR THOUGHT.

Our award-winning, in-water Ace Stunner is backed by the
UK’s leading supermarkets and offers the highest animal
welfare standards.
Capacity: can achieve up to 100 tonnes per hour
Increase harvest rate by over 50%
Quality: less bruising, blood spots and spine damage
Fully CE compliant
Suitable for salt and freshwater fish up to 14kg
Your first choice for fish welfare. Get in touch to set up a trial:
acestunner@aceaquatec.com
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Innovations this month
October 2021
After considerable disruption to both events
organisers and exhibitors, Aquaculture
Europe 21 is being held in Madeira, Portugal,
from 4-7 October, with International
Aquafeed in attendance. Presenting
the topic ‘Oceans of Opportunity’, the
event seeks to explore the ways in which
aquaculture can face environmental and
socio-economical threats. The products
featured in this edition come from just a
small number of companies exhibiting. If you
would like your product or service to appear
in a future edition of International Aquafeed,
then be sure to email us at: editorial@
perendale.co.uk

C•Shell 4X3-10 Pump from MDM Pumps
Due to its solid enclosure with MIL-STD-810G certification and MDM
pumps’ C Shell pumps are fitted with edge impeller technology
and are suited for aquaculture owing to their mechanical and
biological sterilisation of freshwater and artificial sea water.
The innovative, semi-open edge impeller has excellent flow
performance and solids handling capability, whilst the ultra-strong
design allows for reduced turbulence and frictional loss, whilst the
chamber design enables easy and fast installation.
The total height of the pump body is 18.5 inches and as the C Shell
4x3-10 pump body comes with a type 21 cartridge mechanical
seal, this allows for a wide range of different materials to be
configured for a wide range of corrosive fluids.
As well as for the
aquaculture industry,
the C Shell 4x3-10 pump
body is suitable for
chemical process industry
applications requiring a
total dynamic head of
up to 125 feet and flow
of up to 1000 gallons per
minute.
mdminc.com
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ChaetoPrime from Proviron
ChaetoPrime is Proviron’s premium freeze dried algae,
Chaetoceros. An essential feed for bivalves, such as oysters and
mussels, and shrimp or prawn larviculture, Chaetoceros performs
well in larviculture and Green Water
Technique, a term which refers to the
method of adding algae in the water
during larvae culture.
The benefits of using this particular
brand of microalgae include avoiding
contamination risk from live algae, cutting
its production cost, and increasing
production capacity as in house algae
cultivation takes up space.
Consisting of the freeze dried powder form
of marine algae strains Proviron makes
a number of other premium larval feeds
for larviculture and mariculture of shrimp,
prawn, oyster, clam, scallop and marine
finfish.
The algae are offered as freeze dried
biomass and provide the longest shelf
life, no nutrient leakage, optimal lipid
profiles and an ensured bioavailability of
Omega-3 poly-unsaturated fatty acids.
https://algae.proviron.com

C316L stainless steel reactor from VGE BV
Part of the VGE Pro INOX series which consists of a complete
selection of industrial disinfection systems, the high quality 316L
stainless steel reactor has been designed to perform. After the
welding process, the unit is leak tested.
Following this, it is given a pickling and passivation treatment
drastically improving the corrosion resistance and lifetime of the
unit. Finally, its treatment with glass pearls gives it its nice, matt
grey surface.
Using smart pin technology, the reactor is equipped with a
reliable way to integrate the UV-C lamps in a safe, efficient and
smart way. The smart pin technology makes it possible to replace
the lamp safely, even when the system is filled with water and
pressurised.
Other benefits of include the prevention of the release of harmful
UV-C radiation, resistance to corrosion, clamping system for
optimal seal function, and more.
www.vgepro.com

fishfarmingtechnology.net
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STRONG ENOUGH
TO FACE EVERYTHING!

Aquahive from Ocean on Land Technology
The Aquahive features a system that is designed to enable higher
survival rates of juvenile clawed lobsters, facilitating the transition
stage between stages III and IV, which typically have a high mortality
rate owing to cannibalism.
The ideal system for holding juvenile clawed lobsters, the Aquahive is
comprised of 28 perforated trays, 27 being useable. Each tray holds
a maximum of 140 juvenile lobsters in less than 0.5m2 floor space,
totalling to 3780 lobsters per Aquahive. The system is also easy to feed
and clean, with a dedicated feed
pump.
The honeycomb-like configuration
of the chambers is designed to
isolate the lobsters, enabling high
rates of survival and reducing
close proximity stress. For this
reason, it is well suited for holding
juvenile lobsters, with the potential
to benefit other aquatic species
that share similar biological
characteristics and predatory
behaviour to lobsters.
www.oceanonland.com

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

www.onlinemillingschool.com

Ozone Sensor from OxyGuard
Designed specifically for aquaculture, OxyGuard’s newly
developed sensor, measuring at about seven metres long, uses
new, innovative technology. The partial pressure of ozone is
measured directly, without the use of electrolytes, reagents, light,
or other traditional methods.
Requiring almost no maintenance, the probe is stable, and the
response time is fast, up to 90 percent in less than 45 seconds. This
makes the technology ideal for aquaculture. Measuring ozone
content in the water down to only a few μg/L is also possible,
making ensuring safe conditions for the stock.
However, the most important feature of the sensor is arguably its
almost immediate response, which is crucial for aquaculture when
ensuring the safety of the farmed fish. It is designed to be fitted to
an OxyGuard pacific unit.
www.oxyguard.dk

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

leibergmbh.de
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Aquaculture case study

Biofloc
Technology
A sustainable & cost-effective
approach to aquaculture

by Stephen McCusker, Alex H L Wan, Cecilia
Valente-Souza & Majbritt Bolton-Warberg,
National University of Ireland Galway, Ireland

Biofloc Technology (BFT) was originally termed
by IFREMER-COP (French Research Institute
for Exploitation of the Sea, Oceanic Center of
Pacific) in the 1970s and was initially trialled
as a culture technique for various penaeid
crustacean species including king/white leg
shrimp (Penaeus vannamei), western blue
shrimp (Penaeus stylirostris), banana prawn
(Penaeus merguiensis), and giant tiger prawns
(Penaeus monodon).

The term ‘biofloc’ refers to an aggregation of the systems
microbial community which in turn promotes large biomass of
particulate organic matter. This matter consists of bacteria, algae,
protists, fungi, and zooplankton, and offers the farmed animal
(including fish and shrimps) access to a continuous food source.
Moreover, the microbial community has been shown to
efficiently control toxic metabolites (nitrogenous compounds,
phosphorus for example) by fixing these metabolites for their
biomass production.

Fundamentals in biofloc

The overarching principle of BFT is to provide a balance of
the system's carbon nitrogen ratio (C:N) to assist the growth of
autotrophic micro/macroalgae and promote heterotrophic aerobic
microorganisms which utilise waste nitrogen in the form of
ammonia/ammonium (NH3/NH4), nitrite (NO2) and nitrate (NO3)
for protein assimilation.
Robust biofloc growth rates have been achieved at C:N ratios
of between 10:1 to 20:1 (Xu et al, 2016). A wastewater treatment
experiment conducted by Su et al (2011) demonstrated that
both nitrogen (N) and phosphorus (P) removal was attributed to
microbial, in particular bacterial, and algal biomass production in
BFT systems.
Autotrophs produce their energy and in the case of micro/
macroalgae do this using sunlight. However, these organisms
not only benefit from the high levels of macronutrients in the
system in the form of carbon, nitrogen and phosphorus, but from
the additional macro and micronutrients such as potassium, iron,
sodium, manganese, sulphur, magnesium, calcium, copper, boron,
zinc, molybdenum, selenium, cobalt and additionally the added
vitamins including cobalamin (B12), biotin (B7) and thiamine (B1),
which are supplied in the form of feed to the culture systems.
Heterotrophs require additional energy to operate efficiently,
and this is often provided in the form of carbohydrates
including molasses, wheat flour, glycerol and glucose. Water
quality monitoring and maintenance (ensuring optimal
recirculation rates and strong aeration etc.) are of the utmost
importance in BFT. Key parameters and ideal ranges are shown
in Table 1.

Mitigating overfeeding and reducing incidences of
disease outbreaks with biofloc

Much of the research into BFT has been conducted in farmed
shrimp species. For example, Eskari et al (2014) found that
biofloc stimulated the immune system of the cultured white leg
shrimp (P. vannamei).
Kim et al. (2013), reported that P. vannamei cultured in a
biofloc system displayed a significant increase in immune related
genes, growth and survival rate, in comparison to the shrimp
cultured in clear water. More recently, studies specific to fish
have been conducted. Haridas et al (2017) carried out a 90-day
growth trial on tilapia using BFT and concluded that the fish
cultured with biofloc displayed enhanced immune-physiological
response and improved growth rates.
To investigate whether BFT systems are advantageous in
controlling disease outbreaks in fish, it is important to understand
the underlying factors responsible for causing disease. Outbreaks
of disease in an aquatic environment frequently occur because of
stress, which has been shown to facilitate opportunistic pathogens
in overcoming an animal's immune system.
Chemical, physical, and apparent stressors (transport, handling,
treatment, malnutrition, overcrowding etc) can all prompt a
non-specific and adaptive response. The longer such a stressor
carries on, overstimulating the response could be invoked which
can eventually deteriorate the farmed animal’s immune function
leaving it susceptible to disease.
A balanced biofloc system can offer a cultured species an
environment virtually free of chemical stressors in the form of
nitrogenous by-products. Additionally, with a near-zero water
exchange policy, the potential of introducing pathogens to the
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culture environment is severely reduced.
In terms of nutrient availability, biofloc has been shown to not
only recover around 42 percent of the systems waste nitrogen but
in doing so convert this waste into biomass and provide a wide
range of essential amino acids and essential fatty acids.
As a supplementary food source, biofloc has achieved
positive results. Luo et al (2014) carried out an experiment on
tilapia cultured in a biofloc system with the authors reporting
improved feed conversion ratios (FCR) compared to the standard
recirculating aquaculture system (RAS). Long et al (2015)
performed a similar experiment on tilapia and achieved lower
FCRs compared to the control treatment.

Issues with biofloc

A methodical approach to biofloc aquaculture is essential.
Biofloc systems require regular sampling to ensure the key
parameters are within acceptable limits and in adequate supply.
With time, the systems water can turn brown, which is
indicative of a shift to predominately heterotrophic biofloc as
opposed to autotrophic, resulting in a large increase in TSS
and dissolved oxygen (DO) consumption. However, as the
findings of Pimentel et al (2020) illustrates, systems higher in
total suspended solids (TSS) are more efficient in immobilising
phosphorus (P) and nitrogen (N), two major contributors to
eutrophication.
Suspended particulate solids are a key element in BFT,
however, it is essential that the concentration of solids does not
go beyond 500 mg L-1 which may cause issues with fouling of
shrimp or fish gills.
Maintaining production systems with a solids concentration of
100 to 300 mg L-1 is favourable for shrimp production whereas
a concentration in the range of 200 – 500 mg L-1 offers a robust
growth environment for fish.
An increase in TSS results in an increase in metabolism and
therefore DO consumption (Ray et al, 2010). Ultimately, if
there is a failure with aeration in high TSS, response times are
drastically reduced and, dependent on species stocking densities
and DO requirements, can be as low as one hour before complete
failure and loss of stock.
Due to the need to maintain a high turnover of microorganisms
in biofloc production systems, it is therefore essential to ensure
solids removal mechanisms are in place.
Several different mechanisms can be used to control solids
build-up, for example:
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Settling Tanks (Clarifier)

This type of filter generally operates at one-to-five percent of
total system volume and relies on a lengthy residence time in the
range of 20-30 minutes to settle the majority of heavier particulate
solids.

Water Exchange

A simple water exchange technique of up to 10 percent volume
per day, to remove suspended solids and replace them with fresh
water.
In terms of efficacy of the above techniques, a study conducted
by Arantes et al (2016) on a settling tank approach versus water
exchange found that using continuous operation settling tanks
decreased variability of parameters such as ammonia and solids
characteristics.
In addition to this, less water wastage was reported using the
settling tanks. The same author found an increase in shrimp FCR
with the water exchange technique, and this was probably due
to the reduction in overall TSS due to the physical removal and
replacement with fresh water.
Animals cultured with BFT undergo constant immune
stimulation, due to the high level and rich diversity of
microorganisms. It is therefore prudent to monitor biofloc for the
build-up of pathogens as these organisms can establish themselves
very rapidly which may result in severe infections and possible
loss of stock.
Temperature directly affects the composition and metabolic
rate of the microorganisms working within BFT systems with the
desirable microorganisms favouring temperatures of 28-30°C.
As such, this type of approach to aquaculture is inadvisable at
temperatures of below 20°C, therefore, limiting cultured animals
to subtropical species.

Is biofloc technology a viable option for future
aquaculture?

An ongoing increase in seafood production must be underpinned
with a sustainable approach and BFT based aquaculture offers
many key advantages over alternative techniques. With near-zero
water exchange rates, BFT facilitates biosecure aquaculture in
areas deprived of water that may not otherwise consider this type
of food production technique.
BFT permits the control of nitrogenous by-products and
phosphate which are both associated with eutrophication.
Additionally, in culturing species such as tilapia or shrimp, the
biofloc acts as a supplemental food source, thus reducing feed
demand and costs. This particular area of biofloc has received
considerable attention and it has been explored as a high protein,
sustainable alternative to fishmeal and soybean meal in various
feeds commonly referred to as “biofloc meal”.
Unfortunately, many aspects of BFT remain poorly understood.
In particular, the setting up of the biofloc composition to create
the optimal performance for a specific farmed animal species
such as freshwater tilapia versus seawater shrimps. With complex
chemical, biological and physical interactions at play, a training
period for potential users is advised.
This technology shows considerable promise as a future
production method due to the many additional health benefits
reported during trials. Most commonly, authors report an increased
disease resistance, decreased FCR, and improved ability to cope
with stressors in the production species.
With global aquaculture production intensifying BFT is well
worth considering as a measure to improve sustainability and to
reduce water usage and carbon footprint.
References are available on request.

Table 1: Key water quality parameters and ideal ranges considered in BFT systems (Adapted from Emerenciano et al, 2017; Kocour Kroupova et al, 2016;
Hargr=eaves, 2013; Su et al, 2011).
Parameter

Range

Notes

Dissolved Oxygen (DO)

>=60% /
>4 mg L-1

DO solubility decreases at higher temperatures.

Temperature

28-30°C

Organisms cultured in BFT systems favour these temperatures for assimilation. Temperatures below
20°C could severely impact the microbial community.

Total Ammonia Nitrogen (TAN)

<1 mg L-1

This figure should be close to zero in line with microbial assimilation of waste metabolites. If this
figure rises, additional carbohydrate needs to be added.

Nitrite

0

Nitrite is responsible for numerous physiological problems in farmed aquatic animals, e.g., the
oxidation of haemoglobin to methaemoglobin, increased water retention in the kidneys, ionic
imbalances in the exchange cells, and increased heart rate. The nitrite range should therefore be at zero
or as close to zero at all times.

Nitrate

<20 mg L-1

Nitrate is not considered toxic to aquatic organisms at this level. With a balanced C:N ratio this should
be assimilated by the microbial community.

pH

6.8-8

pH stability is central to a healthy ecosystem. This figure is comfortable for all microorganisms and
the organisms in culture.

KH (Carbonate hardness)

>100 - 150 mg L-1

May need supplementation via sodium bicarbonate, calcium carbonate or calcium hydroxide as
chemoautotrophic organisms tend to assimilate inorganic carbon, resulting in a reduction of KH during
a production cycle.

Salinity

Will vary based on
cultured species

BFT can survive and be utilised at concentrations of <50 ppt

Phosphate
Settling Solids (SS)
Total Suspended Solids (TSS)

<20 mg L-1

Phosphate is not considered toxic to aquatic organisms at this level. With a balanced C:N ratio this
should be assimilated by the microbial community

Shrimp - 5-15 mg L-1,
Tilapia - 5-50 mg L-1

Additional aeration is required as solids increase, due to the increase in BOD to account for a larger
number of microorganisms. Higher levels of SS can clog gills and impact culture organism health.

<300 mg L-1

As above
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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
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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.
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Industry Events

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

October
Starting September 4th
OMS Aquafeed Production School
www.onlinemillingschool.com

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

2022

3-5
Aquaculture UK 2022
Aviemore, Scotland
https://aquacultureuk.com

December

24-27
World Aquaculture 2021
Mérida, Mexico
www.was.org/meeting/code/AQ2022

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

Session 1: Raw Materials
- Process interaction and
function of use
September 14 - Europe and Asia
September 17 - US and Latin America

2-4
Taiwan International Fisheries
and Seafood Show 2021
Taipei, Taiwan
www.taiwanfishery.com
2022

2022

2022

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

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

15-18
Aquaculture Canada and WAS
North America 2022
St John’s, Newfoundland, Canada
www.was.org/meeting/code/WANA2021
23-25
Aquaculture Philippines 2022
Manila, Philippines
www.livestockphilippines.com

March

24-26
Aquafuture Spain 2022
Santiago De Compostela, Spain
http://en.aquafuturespain.com

November

3-5
AFIA Equipment Manufacturers
Conference 2021
New Orleans, LA, USA
www.afia.org/events/emc-2021/

10-12
Livestock Malaysia 2022
Malacca, Malaysia
www.livestockmalaysia.com

February

TBC
ILDEX Vietnam 2022
Vietnam
www.ildex-vietnam.com

2022

2022

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

☑ See The International Aquafeed team at this event
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October
5-6
Poultry Africa
Kigali, Rwanda
www.poultryafricaevent.com
12-14
Vietstock 2022
Ho Chi Minh City, Vietnam
www.vietstock.org

April
25-29
Agrishow 2022
São Paulo, Brasil
www.agrishow.com.br

September
TBA
Aquaculture New Zealand
Conference 2022
Nelson, New Zealand
www.aquaculture.org.nz

30-31
RASTECH 2022
Hilton Head Island, USA
www.ras-tec.com
2022

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

January

28-4
Aquaculture 2022
San Diago, CA, USA
www.was.org/meeting/code/AQ2022

25-28
AQUA-EXPO
Guayaquil, Ecuador
https://aquaexpo.com.ec
2021

2022

16-17
Aquafarm 2022
Pordenone, Italy
www.aquafarm.show

13-15
Vietstock 2021
Ho Chi Minh, Vietnam
www.vietstock.org
20-22
Lanka Livestock 2021
Colombo, Sri Lanka
www.lankalivestock.com

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

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

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

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

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

12 Week Program

May

2022

November
9-11
Ildex Indonesia 2022
Jakarta, Indonesia
www.ildex-indonesia.com/
15-18
EuroTier 2022
Hannover, Germany
www.eurotier.com

N
DA EW
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World Aquaculture
Singapore 2022


     

Nov. 29 - Dec. 2, 2022

Singapore EXPO Convention & Exhibition Centre
and MAX Atria

May 24-27, 2022

The Annual International Conference & Exposition of
World Aquaculture Society

Mérida, Mexico

Asian Paciﬁc Aquaculture 2020
– Annual Meeting of Asian Paciﬁc Chapter, WAS

Centro Internacional de Congresos de Yucatán, CIC

Hosted by Singapore Food Agency

Annual global meeting of the
World Aquaculture Society

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

WA2020 Partner
@WASAPC

@WASingapore
WASAPC

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

WAS Premier Sponsors

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

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

February 28 - March 4, 2022

Town and Country Resort & Conference Center
San Diego, California

Hosted by

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



Silver Sponsor


     
WAS Premier Sponsors


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

For More Information Contact:

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

Conference Manager | P.O. Box 2302 | Valley Center, CA 92082 USA
Tel: +1.760.751.5005 | Fax: +1.760.751.5003 | Email: worldaqua@aol.com | www.was.org
Trade Show Contact: mario@marevent.com
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The wait is over: the shrimp
aquaculture industry has an
appointment at AquaExpo 2021
From October 25 to 28, Guayaquil, Ecuador will celebrate
in-person, the most important technical-commercial shrimp
farming meeting in Latin America.

A

by Clarissa Garza de Yta, International Aquafeed

fter a long pause in the holding
of events in the world due to
the Covid-19 pandemic, finally
in Latin America we are seeing
the confirmation of postponed
meetings in several countries.
As the days progress, not only
businesses, schools, restaurants,
and shops have modified their
protocols to adapt to the ‘new normal’; events, conferences and
trade exhibitions have also resumed their agenda in the realisation
of face-to-face meetings with large capacities. A clear example of
this is AquaExpo in Ecuador, an event with a high demand from
the worldwide shrimp aquaculture industry, especially from the
American continent.

Since it not only concentrates the main service providers,
the latest technologies in the market are also observed and
international speakers participate, who address in their
presentations the topics that detail the future of the sector. It is
truly extraordinary to have all this in one place.
The Guayaquil Convention Center is ready to receive 1400
daily visitors from 23 countries, with 120 exhibiting companies at
the trade show and 30 international speakers.

International vision of the current trend and the future
shrimp aquaculture

For this year's edition, there are speakers from the United
States, the Netherlands, Israel, Mexico, Spain, Peru, France,
Chile, Ecuador, and Costa Rica. Some of the focuses of the
specialists will include market trends, genetic improvement,
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efficiency and technological innovations, crop diversification,
disease prevention and management, as well as nutrition and
eating practices.
It will be a real delight to be able to attend the talk by Dr. Dafna
Israel with "The Importance of choosing the right organic acids
blend for aquaculture feed,” the MSc. Marita Monserrate with
"Staying or managing change. Why technify?" Dr. Allen Davis
with "Soybean meal sources and shrimp feeds,” and Dr. Antonio
Garza de Yta with "Ten Commandments for an environmentally
sustainable aquaculture,” among many other conferences
scheduled from early Tuesday through Thursday afternoon.

Don't miss out, you can still register

It is essential today more than ever to be at the forefront of
the industry, to be able to face the new challenges that are
experienced year after year, to expand our business, customers

and supplier networks, to train ourselves and to do the same with
our team.
Similarly, to know and apply the knowledge of studies and
various analyses of experts in the field who present cases and
research, which are bridges for the achievement of the objectives
of multiple projects of shrimp aquaculture around the world.
If you have not registered yet, you can do so, either as a visitor,
exhibitor for the trade show or for the conferences. We suggest
that you register as soon as possible, since due to biosecurity
measures, the event's capacity will be controlled and access to
more than 1400 attendees will not be allowed.
It is important to highlight that for the safety of all attendees,
the protocols indicated by the health authorities of Ecuador will
be strictly followed. Don't wait any longer, go to the official site
of AquaExpo 2021 to find out everything related to the event. See
you very soon in Guayaquil.

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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The VII Aquaculture Investment
Workshop
Setting a reference on how things should be done
From the 28th-29th of September, I had the opportunity to
give the opening and closing remarks for the VII Aquaculture
Investment Workshop organised by the United States Soybean
Export Council (USSEC).
I have to say that it was one of the better organised events that I
have attended during my career; and I have attended hundreds! I
would really like to congratulate Jairo Amezquita, the Aquaculture
Regional Program Manager for Latin America, and all of the
USSEC team for setting a reference on how thing should be done.
The event was mainly presented through four panel presentations
titled: Aquaculture Business: Opportunities and Challenges,
Technology and Innovation, Market Access and Seafood Supplies,
and Finance, Banking and Investment Opportunities.
The panels consisted of important aquaculture professionals including
George Chamberlain, Roy Palmer, Kevin Fitsimmons, Daniel Benetti
and Adolfo Alvial who all participated either live or virtually. In
addition, the FAO Representative for Mexico, Lina Pohl, presented the
“FAO’s contribution of Aquaculture to the 2030 Agenda”.

Identifying important opportunities

Several crucial issues were investigated and discussed during the
two days event, whilst a number important opportunities and/or
challenges were identified:
Reduce or eliminate the use of fishmeal and fish oil from
aquaculture diets;
Re-evaluate the nutritional requirements of aquaculture species on
how much vegetable protein could be included;
Select specific genetic lines which better adapt to vegetable
protein diets;
Reduce the carbon footprint through all the value chain;
Improve the feeding protocols to reduce the risk of eutrophication;
Use technology to improve culture practices;
Include Artificial Intelligence on production and feeding
techniques, and market analysis;
Analyse with caution the market capacity of adopting new species;
Include the weather forecast models and predictions on the
production planning and risk analysis.
Throughout the technology and innovation panel, the importance

Aquaculture Africa 2021 –
Alexandria, Egypt
In a country with such huge aquaculture attributes and potential,
it was no surprise that the African Chapter of World Aquaculture
Society selected Egypt as host of its first international conference
and exhibition, Aquaculture Africa 2021 – AFRAQ21.
Aquaculture was first practiced in Egypt more than 4000 years
ago. In more recent years, the first aquaculture trials were carried
out in 1934, while the first commercial fish farm was established in
1954 and ever since then, aquaculture in Egypt has been witnessing
outstanding development, especially during the last three decades.
Aquaculture production has jumped from only 62,000 tonnes in
1990 to ~1.6 million tonnes in 2019. This production puts Egypt
on top of Africa's aquaculture output, with a share of 69 percent

of giving an economical and commercial approach to the new
technologies was commented, whilst new production models were
presented, it was highlighted the proper way to manage the new
technologies and the importance of capacity building and technical
assistance during the adoption process. It was made clear that “no
one size fits all” solution exists, whilst there is also no “plug and
play” option for adapting and/or scaling new technologies.

The resilience of the aquaculture industry

In the course of the meeting, the resilience of the aquaculture
industry stood out. The story of the Ecuadorian shrimp industry, who
has raised from its ashes and become one of the strongest and most
sustainable aquaculture examples in the world, was also mentioned.
Everyone agreed that there are many business opportunities
for aquacultured products and that the investment companies are
starting to set their eyes and interests in the industry. We all foresee
a bright future for aquaculture.
In summary, this was a high-quality event with excellent content
and participation. I hope this model, where all the industry
stakeholders are included, is replicated in many regions of the
world. I would like to finalise with three recommendations for the
near future that I suggested during my participation:
We need to concentrate efforts on decreasing aquaculture
environmental footprint in all the value chain from production
to distribution including all the side industries associated with
aquaculture such as processing, storage and feed manufacture.
We need capacity building programs that aim to the
professionalisation of the industry in all the value chain and at all
levels, including government personnel that need to be able to take
decisions based on the most recent scientific information available.
Aquaculture needs to become a priority at a national, regional and
global levels.
Let's keep the Passion for this wonderful industry committed to
feeding the world in a responsible, sustainable, and profitable way
for all.

in 2019. Egypt is also ranked seventh among the top global
aquaculture producers, and third in tilapia production, only after
China and Indonesia.
The conference will be held in Alexandria Library (Bibliotheca
Alexandrina); one of the most fascinating touristic and cultural
attractions in the world, located in the beautiful City of Alexandria,
the Pride of the Mediterranean Sea, during December 11-14, 2021.
Exhibitors from all over the globe will be exhibiting their products
in the amazing exhibition centre.
Aquaculture tours and visits to fish farms and feed mills will be
arranged. Special visits to the most famous touristic attractions in
Egypt will also be arranged. Be sure to schedule time for this unique
scientific, business and social event. You all are encouraged to
participate. Together, we can build success for Mother Africa!
For more information and to register, visit AFRAQ21 webpage:
https://www.was.org/meeting/code/AFRAQ20
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World Aquaculture 2020
announces its name change
and date postponement
World Aquaculture 2020 has announced that it has
changed its name to World Aquaculture Singapore 2022 and is now
scheduled for next year, November 29 – December 2, 2022, at the
same venue, Singapore EXPO Convention and Exhibition Centre.
Following a continuous decline in the number of new
Covid-19 cases in Singapore with about 82 percent of the
Singapore population having received two doses of Covid-19,
the full regimen, and 84 percent having received at least one
dose as monitored by the Ministry of Health Singapore, the
Singapore Government has announced plans to allow some
easing of safe management measures (SMM). Over 80 meetings,
incentive travel, conventions
and exhibitions (MICE) pilot
events have been successfully
implemented in Singapore.
With these new measures
being taken, they are confident
that Singapore will remain as
the country to host the World
Aquaculture Conference and
Exhibition in 2022.
Although there have been
improvements in Singapore and
around the world regarding the
Covid-19 pandemic, there are
still many uncertainties about its
future. New waves of infection,
low vaccination rates in some
parts of the world, including Asian
Pacific region, are some of the
concerns.
At this time, the current safe
management measures (SMM) for
MICE event pilots in Singapore
are still quite stringent and not
conducive to the meeting format
that the organisers have in mind.
Furthermore, it is not yet certain
that international travels will be
possible, which is essential to the
success of the event.
As the organisers value the
health and safety of their staff,
exhibitors, and attendees, in
view of these restrictions and
the hope that international travel
will be unrestricted, it has been
decided that World Aquaculture
2020 should be rescheduled to
take place in Singapore from
November 29 to December 2,
2022 and will be renamed World
Aquaculture Singapore 2022.
As the leading international
business platform, World
Aquaculture Singapore 2022
and the meeting point for the

aquaculture industry, it is imperative for the
safety of exhibitors, visitors, and business
partners to comply with the vaccination
regimen and test strategies that have and will
be implemented around the world to attend
World Aquaculture Singapore 2022.
Please check the website for the latest on dates, deadlines, exhibition,
and information on World Aquaculture Singapore 2022. For all
attendees and exhibitors who have registered, please be assured
that your registration submission is still valid, and if your abstract
submission has already been accepted there is no need to re-submit.
Meanwhile, the abstract deadline has been moved to September
1, 2022, and the new early registration dates will be updated.
World Aquaculture Singapore has also kept your booths blocked
for this event. Shortly the organisers will contact all existing
exhibitors to ask for their confirmation as booth sales continue.
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Coolers & driers
Amandus Kahl
+49 40 727 710
www.akahl.de

Welcome to the market place, where
you will find suppliers of products
and services to the industry with help from our friends at The
International Aquafeed Directory
(published by Turret Group)

Evonik
+49 618 1596785
www.evonik.com

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

Liptosa
+34 902 157711
www.liptosa.com

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

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

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

Elevator buckets

Biorigin
www.biorigin.net

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

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

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

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

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

Jefo
+1 450 799 2000
www.jefo.com

Enzymes

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

Colour sorters

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

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

Bulk storage

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

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

Drum filters

Amino acids

Conveyors

Feed and ingredients

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

Romer Labs
+43 2272 6153310
www.romerlabs.com

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

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

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

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

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

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

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

Additives

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

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

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

Kaeser Kompressoren
+49 9561 6400
www.kaeser.com

Evonik
+49 618 1596785
www.evonik.com

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

FAMSUN
+86 514 85828888
www.famsungroup.com

Air products

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

IDAH
+866 39 902701
www.idah.com

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

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

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

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

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

Aerators

Analysis

Clextral
+1 813 854 4434
www.clextral.com

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

JEFO
+1 450 799 2000
www.jefo.com

Equipment for sale

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

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

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

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

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

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

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

Andritz
+45 72 160300
www.andritz.com

Fish pumps

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

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

Clextral
+1 813 854 4434
www.clextral.com

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

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

Fish Stunning

FAMSUN
+86 514 87848880
www.muyang.com

Ace Aquatec
+ 44 7808 930923
www. aceaquatec.com

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

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

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

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

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

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

Yemtar
+90 266 733 8550
www.yemtar.com

Yemtar
+90 266 733 8550
www.yemtar.com

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

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

Hydronix
+44 1483 468900
www.hydronix.com

Probiotics

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

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

FISA
+51 998128737
www.fisa.com.pe

Paddle Mixer
Anderson
www.andersonfeedtech.com

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

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

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

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

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

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

Biomin
+43 2782 803 0
www.biomin.net

FISA
+51 998128737
www.fisa.com.pe

Packaging

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

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

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

Nets & cages

FAMSUN
+86 514 85828888
www.famsungroup.com

Plants

Fish Graders

Moisture analysers

Silos

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

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

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

the interview
Dada ‘Foluso

Dada is an agribusiness manager with more than 10 years of experience in animal agriculture, product development, sales and
marketing. His focus has been on developing markets in inputs and fresh consumer products for retail and wholesale clients.
In the past six years, through his work as Marketing Coordinator at Aller Aqua Nigeria and in executing other projects, Dada has
worked extensively in the aquaculture value chain helping small holder farmers develop a sustainable business and providing access
to markets for fish products. He manages the implementation of programmes and marketing communications at Aller Aqua Nigeria.
Mr Foluso has travelled across West Africa, the Seychelles and his country, Nigeria learning about aquaculture, agritech and seafood
markets and he holds a Bachelors’ degree in Animal Production, a Master’s Degree in Animal Nutrition and a Master’s in Business
Administration. He is the ambassador of the Aquaculture Without Frontiers (AWF) charity in Nigeria.

What were the main reasons you chose aquaculture
as a field to work in, do you have family connections
in aquaculture or was it due to personal interest?

As a personal interest really. I originally was working broadly
in animal agriculture – poultry, pigs and fish, but have always
been fascinated in understanding how business systems work.
I joined Aller Aqua in 2016, whose focus is the production
of quality fish feeds and provision of technical services for
farmers, just as the company was starting in Nigeria, and was
immediately again immersed in learning how fish farmers and
the entire aquaculture value chain in Nigeria could become
more efficient and sustainable.
My focus on aquaculture became sharpened because of
Aller Aqua’s approach and my position in implementing the
company’s objectives. I have gone on to work on various
private and government funded projects for farmers, fish
processors, sellers and fish consumers.

Is aquaculture important in your country and in your
region in particular, is fish farming an activity that
people are interested in?

Yes and yes! Aquaculture in Nigeria is a culturally important
industry that attempts to create employment and an efficient
source of the much-needed protein to feed its over 206 million
people. Aquaculture production in Nigeria has grown by
12 percent YoY in the past 35 years and provides about 52
percent of sub-Saharan Africa’s production. The growth rate
of the sector is however expected to reach 22 percent YoY if
it is to meet 2050 fish protein need forecasts.
In recent days, post Covid-lockdown economic realities
resulting in increased cost of inputs, and low market prices
of farmed fish have waned the interest of many small holder
farmers across the country. More than ever, the need to
implement efficient and sustainable production methods,
alongside innovative and differentiation marketing for fish
products is essential to attempt to achieve the industry’s
potential

Can you explain a little about the work that you are
involved with and why it is important?

My work in aquaculture (and agriculture generally) has been
focused on creating efficiency in the key points of production
and distribution. As a technical person, through my position in
Aller Aqua Nigeria, I implement campaigns that aim to share
relevant production and business knowledge to farmers and
related agribusinesses. I also create and drive sales processes
and marketing initiatives for Aller Aqua in Nigeria.
I recently created the Kaloka project, an agritech startup
which focus on a community production approach to
farming that minimises the need for the largely unavailable,
energy-consuming and expensive storage facilities required
to prevent spoilage. The project partners similar small holder
farms in clusters and provides management techniques that

allow staggered production of products all year round.
The initiative is creating access to urban markets for fresh farm
products with an eight-hour farm-to-home approach and
an e-commerce interface. I also currently serve as the AWF
ambassador in Nigeria and our project is designed to create
impact through building a sustainable community-based
aquaculture industry.

What is the future for aquaculture in terms of meeting
the food needs of people?

FAO reported in 2020, that Aquaculture has continued to
surpass capture fisheries globally and that remains a big win
for food security. In animal protein production, fish remains
an excellent converter of feed to flesh, ahead of poultry, pigs
and ruminants, and has a relatively short production cycle.
Many in search of healthy protein-dense alternatives to red
meat are incorporating fish in their diets, and there is huge
advocacy around the amounts of high quality essential
nutrient available in fish. I believe that aquaculture can do
well in providing as much as 45 percent of the animal protein
needs of the growing global population.

What species do you currently see grown and what
are the opportunities for other species to be grown?

Only 26 percent of current fish production in Nigeria is
supplied by aquaculture, while the remainder are obtained
from capture fisheries. Sustained growth in aquaculture will
continue to increase its contribution towards the quantity of
fish consumed.
In Nigeria, our mainstay aquaculture species has been
the African catfish and a few related freshwater species.
More recently, there are commercial successes in tilapia
and pangasius farming, with increased cultural and market
acceptance.
The fish consumption dynamics in Nigeria are however curious.
Fresh fish and seafood have long been regarded as premium
and unaffordable for a large part of the population. This belief
has trickled on to the ordinarily more affordable farm raised
species provided by farmers. In light of this, consumers will
often depend on imported or frozen fish products believed
to be cheaper (although the reverse is the case in many
instances).
As a consequence, over time, Nigerians have developed a
taste for many fish species beyond what is currently cultured
in the country. This situation creates a huge growth potential
for the aquaculture industry.
Commercial exploitation of more freshwater species with
cultural acceptance, especially those found in our natural
waters can improve the acceptance of the currently cultured
species and help to meet the taste and option needs of the
fish consumer. Policy/state actors can help facilitate marine
aquaculture which is currently non-existent in Nigeria.
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Finally, how do you see fish
farming growing in Nigeria
in the future? And what are
the main limiting factors
that have to be overcome
for aquaculture to be more
successful?

I believe there is huge potential of
growth for aquaculture in Nigeria
mainly through entrepreneurial
will
and
community-based
knowledge sharing. I like to think
of the aquaculture value chain as
a framework of vertical, horizontal
and network relationships that
ultimately aids the farmers and
their market.
The future model for fish farming
for the Nigerian industry will be one
where knowledge, risks and factors
of production, and infrastructure
are shared to leverage costs.
As these entities become more
efficient
and
commercially
viable, they are more positioned
for corporate investments and
structured markets. They will also
make it more economically viable
to conduct research and create
services that are geared at solving
industry
specific
challenges.
The influx of technology in fish
production systems, marketing
and process management will
also serve as an enabler for rapid
growth.
A major limitation to growth that
may be out of the direct influence
of industry stakeholders and
thus continue to exist is; a lack of
enabling government policies, for
example, to permit the commercial
production of fish species that
have global market potential,
access to water resources or
provision of social infrastructures
such as electricity, security and
road networks.
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THE INDUSTRY FACES
Ko Chi-Kang has been appointed as the new chairman of the board for Grobest
Grobest Group Limited (Grobest Group) has announced the appointment of Ko Chi-Kang as
Chairman of its Board of Directors, effective 1st July. Mr Ko, the Co-Founder and Chief Scientific
Officer of Grobest Group, succeeds Chen Chun-ping, who recently retired after serving as chairman
for the past nine years.

Ko Chi-Kang

Mr Ko has devoted his entire life to the study of ocean and pioneered the development of relevant
industries. He was the Co-Founder and CEO of Ye Cherng Industrial before forming a joint venture
company with Permira. “I am deeply honoured to have been appointed as the Chairman of the
Grobest Group Board of Directors,” said Mr Ko. “I look forward to working with Grobest and the
executive team to spearhead the Group’s strategy and ensure that it continues to create significant
values for all stakeholders."
Grobest appreciates Mr. Ko’s continued leadership on the Board in his expanded role and the
contribution he will make towards the continued growth and success of the Grobest Group.

Introducing Ace Aquatec’s newest sales manager

A

ce Aquatec welcomes its latest appointment, Unn Eilen Vik, who officially joins in October as the
country’s sales manager.

Ms Vik has previously held senior positions as the global sales and marketing director at IntraFish and
sales and marketing manager at Atlantic Seafish.

Unn Eilen Vik

“I first heard of Ace Aquatec when they won the innovation award at AquaNor and I have been
following their journey ever since,” says Ms Vic, who is looking forward to the opportunities offered by
Ace Aquatec.
“It’s an exciting time for Unn to become part of the Norway team as we go to the market with our
latest research and developments,” adds Preben Imset Matre, regional manager of Northern Europe.
“Unn’s enthusiasm for the aquaculture sector is apparent when you speak to her, so we’re glad the
event will be hosted physically for people to meet her.”

Barramundi Group names their new chief operating officer of production

B

arramundi Group has announced the appointment of Vincent Erenst to the role of chief operating
officer of production.

With nearly four decades of experience in the aquaculture sector, Mr Erenst has previously served as
COO at Avramar, formerly known as Andromeda Group.

Vincent
Erenst

“I am excited to join the team at Barramundi Group, along with their ambitious growth plan to see
this wonderful fish become a popular choice for consumers worldwide,” says Mr Erenst.
“The board and management are thrilled to have a global top talent such as Vincent on board
with Barramundi Group’s mission to feed the world responsibly and sustainably,” says Andreas von
Scholten, Group CEO.
“We are confident that his addition will move the needle for our growth vision at this pivotal milestone
that follows our recent listing on the Euronext Growth Oslo exchange.”

New appointment sees Perendale Publishers expand its editorial team

T

he producers of International Aquafeed and Milling & Grain magazines, Perendale Publishers Ltd
are proud to announce the appointment of Caitlin Gittins to the position of Editorial Assistant.

Following the achievement of an English degree at Birmingham University in the UK, Ms Gittins
then completed a social media marketing intern placement with Reynaers, who specialise in the
development of aluminium solutions.

Caitlin
Gittins

“This internship proved to be relevant and invaluable experience in terms of the insight I gained,” says
Ms Gittins, speaking shortly after her recent appointment.
“I was given a better understanding of how companies marketed to their customers and the
programmes they used. I am hoping to bring this insight with me alongside skills from my English
degree.
“I am very excited to gain a more rounded understanding of the aquaculture sector working for
Perendale,” she concludes.
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