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INVITED
EDITORIAL

Dear FAN Readers
We are pleased to inform you that this issue of FAN now
includes a new design, enriched with new sections, photos
and boxes, to make it more readable and attractive.
We acknowledge Ms Melba B. Reantaso, for her excellent
work as the former Chief Editor for over 10 years. We also wish to thank Ms Sylviane Borghesi, recently retired from
FAO, who worked as graphic designer for FAN since it was created in June 1992.
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We wish to introduce the new FAN Editorial Team (in the photo from left to right) composed by: Mr José Aguilar
Manjarrez, Ms Esther Garrido Gamarro, and Mr Malcom Beveridge as Editorial Board Members, and Mr Valerio Crespi
as Chief Editor. Mr José Luis Castilla Civit is the new Graphic designer (not in the photo). We acknowledge Mr Ettore
Vecchione for graphic contributions.

Aquaculture, Fish, Food
and Health

I

t’s official! As reported in FAO’s
flagship publication The State of
World Fisheries and Aquaculture1,
for the first time in human history
the aquaculture sector’s contribution
to the supply of fish for human
consumption overtook that of wild
caught fish.
The transition from hunting to
farming of aquatic plants and animals
has been a long time coming. The
roots of aquaculture go back several

millennia, independently appearing
in different parts of the world and
for a number of reasons, not just
food2. In 1950, aquaculture produced
little more than half-a-million tonnes
of fish and shellfish; in 2014, world
aquaculture production of aquatic
animals and plants combined
reached 101.1 million tonnes in live
weight. Total production includes
73.8 million tonnes of farmed aquatic
animals and 27.3 million tonnes
of farmed aquatic plants. Farmed
aquatic animals comprise 49.8 million
tonnes of finfish, 16.1 million tonnes
of molluscs, 6.9 million tonnes of
crustaceans, and 0.9 million tonnes
of other aquatic animals, including
frogs.

We know how nutritious fish is,
a point recognised by the Second
International Conference on
Nutrition, held in FAO at the end
of 20143. Per capita consumption
of fish has doubled over the past
50 years, despite a doubling of the
world population at the same time.
Since the stagnation of capture
fisheries landings in the 1980s, the
growth in supplies and consumption
have come from aquaculture. A
new report4 will also highlight
the numbers of jobs aquaculture
is creating – some 19 million,
with many more livelihoods also
depending to some extent on fish
and shellfish farming.

SEE ALSO
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1. FAO 2016. The State of World Fisheries and Aquaculture. Food and Agriculture Organization
of the United Nations, Rome. 200 pp. (also available at www.fao.org/3/a-i5555e.pdf).
2. Beveridge M.C.M. & Little D.C. 2002. The history of aquaculture in traditional societies.
In: B.A. Costa-Pierce (ed.) Ecological Aquaculture. The Evolution of the Blue Revolution.
Blackwell, Oxford, pp. 3–29.
3. www.fao.org/about/meetings/icn2/en/
4. Phillips, M.J., Subasinghe, R.P., Tran, N., Kassam, L. & Chan, C.Y. 2015. Aquaculture Big
Numbers. FAO Fisheries and Aquaculture Technical Paper (in press).
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Of course, not all issues surrounding
fish, food security, health and
nutrition can be laid at the door of
aquaculture producers. Much needs
to be done, for example, to ensure
that households understand that
pregnant women and very small
children need preferential access
to fish and that unless people
have decent housing and access to
clean drinking water no amount of
aquaculture can help.
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Is aquaculture meeting the needs of
the global poor? While aquaculture
production is growing in Africa, it
is starting from a very low baseline
and it may not be growing fast
enough. Indeed, the Organization
for Economic Cooperation and
Development (OECD/FAO) model
predicts that regional per capita
supplies of fish in Africa, already
among the lowest in the world,
will only grow by 2 percent by
2025, when average supplies will
be 10.2 kg, less than half that
of Europe1. And do aquaculture
products meet the need of poor
consumers? Fish farmers often grow
fish for middle class markets, even
in Africa. The question is: can fish

farmers target the markets of the
poor and still make a profit? Are
aquaculture products as nutritious
as they can be? Intensification leads
to increased use of grain (e.g. soya
and maize) based diets, which can
increase farmed fish fat content
and levels of omega-6 fatty acids
in particular, something that is not
always desirable. Can we improve
feeds and feeding methods to avoid
this? Finally, aquaculture creates
jobs; but is there an equitable share
of benefits and risks among value
chain actors: does aquaculture create
"decent work"?
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Malcolm Beveridge
Acting Branch Head, Aquaculture, FAO
Fisheries and Aquaculture Department
E-mail: Malcolm.Beveridge@fao.org
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All this is very encouraging with
regard to global food security and
nutrition and, indeed, for poverty
eradication and our ambitions
to meet the global Sustainable
Development Goals. However,
once we’ve had a chance to raise a
celebratory glass, we should perhaps
sit back and consider.

INVITED
EDITORIAL
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Cultivation of Aquatic Macrophytes falls
between Aquaculture and Horticulture

A

Written by:

Xiaowei Zhou
FAO Fisheries and Aquaculture
Department, Rome, Italy
E-mail: Xiaowei.Zhou@fao.org

6

ccording to the definition
of aquaculture, the target
species for production include
both aquatic animals and plants.
Few people would have questions
about the inclusions of cultivated
microalgae and macroalgae as
part of aquaculture production. In
the popular flagship publication
of the FAO Fisheries and
Aquaculture Department, the
State of the World Fisheries and
Aquaculture (SOFIA), aquaculture
production of farmed aquatic
plants exclusively refer to aquatic
microalgae (such as Spirulina spp)
and macroalgae (such as
seaweeds). However, when
it comes to the cultivation of
aquatic macrophytes, it is not easy
to draw a clear line to separate
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them between aquaculture and
horticulture.
The cultivation of some species of
aquatic macrophytes for human
consumption can be dated back
to ancient time in some parts of
the world. The important species
cultivated in Asia include, sacred
lotus (Nelumbo nucifera), wild rice
(Zizania latifolia), taro (Colocasia
esculenta), water chestnuts
(Trapa spp, and Eleocharis
dulcis), water spinach (Ipomoea
aquatica), makhana (Euryale
ferox), threeleaf arrowhead
(Sagittaria trifolia), watershield
(Brasenia schreberi), watercress
(Nasturtium officinale), water
dropwort (Oenanthe javanica)
and water mimosa (Neptunia

©FAO/WIKIPIDIA

At present, the sacred lotus
(N. nucifera), popularly farmed
in East and South Asia, appears
to be the most farmed aquatic
vegetable species in terms of area
for cultivation and production
volume of its edible parts (root,
seed and shoot). In Hubei Province
in China, the Wuhan Vegetable
Research Institute keeps over
1 800 cultivars of 13 aquatic
vegetable species, including
more than 300 cultivars of sacred
lotus. In general, the cultivation
of freshwater macrophytes as
human food is widely regarded as
aquatic vegetable production or
horticulture, despite that aquatic
macrophytes are not covered by
the State of the World’s Plant
Genetic Resources for Food and
Agriculture, published by FAO in
2010.

In the past few decades, the
ornamental fish sector gave
rise to the development of
cultivation of a large number
of aquatic ornamental plants,
mostly freshwater macrophytes,
for decorating aquaria and
garden pools. Some of the
aforementioned aquatic food
crops like sacred lotus are
also cultured for ornamental
purposes. In some countries,
such as Malaysia and Thailand,
cultivation of aquatic ornamental
plants has become an important
export oriented aquaculture subsector. However, the cultivation

Therefore, there is the need
for FAO, as a leading agency
in international aquaculture
statistical standard setting, to
hold technical consultations to
clearly differentiate aquaculture
and horticulture for aquatic
macrophytes cultivation for
statistics collection and reporting.

©FAO/V.CRESPI

oleracea), etc. In South Africa,
water hawthorne (Aponogeton
distachyos) is cultivated in ponds
and harvested as ingredient for
cooking. The production of water
hawthorne was reported as part
of aquaculture production by
South Africa for some years in the
past in national statistics.

FROM THE STATISTICIAN’S DESK

Water spinach (Ipomoea aquatica)

of aquatic ornamental plants
are not clearly considered as
aquaculture production in many
other major producing countries.
In general, statistics on aquatic
ornamental plant cultivation
are not systematically collected
and reported by most national
authorities worldwide. As one
of the few exceptions, Malaysia
reported the production of
306 million freshwater aquatic
ornamental plants, valued at
USD 24.5 million in 2014. It is
important to note that, different
from food fish culture and
seaweeds farming, the quantity
of aquatic ornamental plants
produced, like ornamental fish,
is usually measured by numbers
instead of weight.

Water lily (Nymphaea lotus) in Lake Victoria, Uganda
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FROM FISH HEALTH SPECIALIST’S DESK

Antimicrobials and Aquaculture*

“

…the 700 000 annual deaths currently attributable to
infections by drug-resistant pathogens will increase,
if unchecked, to 10 million by 2050, running up a bill
of USD100 trillion in terms of lost global production
between now and then…1

„

A

s in other food production
systems, disease represents
an important impediment
that must be dealt with in the
aquatic sector. The situation has
become more complicated due
to the number of species being
cultured (more than 500 species
of finfish, molluscs, crustaceans,
amphibians, aquatic plants, etc.),
the culture environment, systems
and types of management and
scale of operation. Fish is also
the most traded food commodity
and this globalization associated
with culture of new species,
international movement of
aquatic organisms and the general
trend towards intensification of
production methods and sectoral
industrialization, while creating
new market opportunities for
farmed aquatic animals have

Reported by:
Melba B. Reantaso
FAO Fisheries and Aquaculture
Department, Rome, Italy
E-mail: Melba.Reantaso@fao.org
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also simultaneously facilitated
the spread of their pathogens
and diseases. Thus, it has been
noted an increased reliance on
veterinary medicines to ensure
successful production through
prevention and treatment of
diseases, assuring healthy stocks
and maximizing production.
The primary benefit of the use
of antimicrobials can be seen
in several situations through:
(1) improved on-farm biosecurity
and husbandry (e.g. use of
vaccines and disinfectants);
(2) treatment of chronic diseases
that cause reduced growth, low
food conversion rate and poor
survival thus leading to reduced
production; and (3) treatment of
epizootic diseases that can cause
mass mortalities.
The use of antimicrobials in
aquaculture has proved to be
useful in the following situations:
– New species culture
development - When
developing culture techniques
for new species there is
often a lag phase between
the identification and
characterization of pathogens
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and the development of disease
control procedures. In such
cases, the use of veterinary
medicines may be necessary
to ensure viability of the new
species until alternative control
methods can be incorporated
into production and health
management programmes.
– Failure of preventive
therapy - The use of preventive
measures such as good
husbandry and vaccination
does not always ensure the
success of an aquaculture
enterprise. Cultured aquatic
animals subjected to stresses
above what they are capable
of enduring may develop
depressed immune systems
and compromised nonspecific
barriers (e.g skin), enhancing
susceptibility to infections
by pathogens that can only
be resolved by the use of
antimicrobials.
– Emerging and re-emerging
infectious disease - The
number and occurrence of
transboundary aquatic animal
diseases have increased and the
use of veterinary medicines to

* This article has been excerpted
from the unpublished CCRF
Technical Guidelines on
Responsible and Prudent Use of
Veterinary Medicines

Antimicrobial usage in
aquaculture for the treatment of
bacterial diseases can result to
antimicrobial residues in the
food product - Antimicrobials
have not always been used
in a responsible manner in
aquaculture. Detection of,
e.g. chloramphenicol, in
internationally-traded shrimp
has caused much concern.
This resulted to slowdown of

For example, antibiotics should
only be used in a confirmed
bacterial infection case. It should
not be used in diseases caused
by viral infection. The use of
antimicrobials should be based
on correct diagnosis. Only
antimicrobials that are labelled
to treat the condition diagnosed
and licensed for use of the species
affected should be used. Such
drugs should also be properly
handled (and disposed), stored
and expiry dates should be closely
monitored; and they should
be administered by a licenced
professional.

Environmental and ecological
issues - These include the
release of the medicines into the
aquatic environment through
leaching from unconsumed feeds,
intentional or unintentional
release of effluent water from
aquaculture facilities and presence
of residues in faecal materials.
The impacts on local ecosystem
are in general poorly studied. The
concerns include accumulation of
residues in the sediments, impacts
of drugs and chemicals on natural
biota, and possible development
of antimicrobial resistance in
aquatic bacteria.

SEE ALSO
1. http://trstmh.oxfordjournals.
org/content/early/2016/07/27/
trstmh.trw048.full
FAO Initiatives on Antimicrobial
Resistance (AMR) at page 45 in
this issue of FAN.

©FAO/V. CRESPI

Threats posed by abuse,
overuse, misuse. Imprudent use
of these veterinary medicines
in aquaculture is a contributing
factor in the development of
antimicrobial resistance (AMR).
AMR refers to microorganisms
– bacteria, fungi, viruses and
parasites – that have acquired
resistance to antimicrobial
substances.

imports causing economic losses
among concerned producers
and government. However,
this has also led to tightened
national regulations on the use of
antibiotics.
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FROM FISH HEALTH SPECIALIST’S DESK

Human and animal health
issues - For animal health, the
main issue is treatment failure
due to increase in resistance.
For human health, the main
concern is adverse health effects
associated with the presence of
residues in the food produced or
resistance in bacteria associated
with human disease. Resistance in
bacteria causing human disease
may arise either directly via
enrichment of these bacteria in
the aquaculture environment or
indirectly via enrichment of the
genes that encode such resistance
and which may subsequently be
transferred to bacteria associated
with human disease.

treat such infections supports
other biosecurity measures to
restrict the geographical spread
of infections.
– Developing culture
technologies - Use of
recirculation technologies,
elevated growing temperatures,
higher densities, chronic
antimicrobial usage to
control diseases and higher
concentration of farms in
limited geographical areas may all change the manner in
which pathogens and cultured
species interact. In such
instances, diseases may manifest
themselves in novel ways,
requiring rapid diagnosis and
treatment with antimicrobials.

Highlights on Aquaculture Development
Needs discussed at the 32nd Session of
the Committee on Fisheries (COFI)*
he Committee on Fisheries
(COFI)1 held its 32nd Session in
Rome from 11 to 15 July 2016.
The session was attended by
113 Members of the Committee
and one Associated Member, by
observers from nine other FAO
Member Nations, the Holy See and
Palestine, by representatives from
nine specialized agencies of the
United Nations and by observers
from 39 intergovernmental and 26
international non-governmental
organizations.

The Committee endorsed the
Report of the 8th Session of the
Sub-Committee on Aquaculture,
held in Brasilia, Brazil (5-9 October
2015)2. The Committee recalled
the importance of aquaculture for
food security, nutrition, poverty
alleviation, income generation,
employment and trade, and
noted the need to improve
the contribution of small-scale
aquaculture towards these benefits.
It also highlighted the need to
ensure that continued growth of
aquaculture production is done in
a sustainable manner, noting that
aquaculture could have a positive
impact on the environment.
Member countries appreciated
the work done and endorsed the
proposed work plan of the Advisory
Working Group on Aquatic Genetic
Resources and Technologies (WGAqGR). It also expressed the need

Reported by:
Valerio Crespi
Fisheries and Aquaculture
Department, Rome, Italy
E-mail: Valerio.Crespi@fao.org
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for close collaboration between the
WG-AqGR and the Commission
on Genetic Resources for Food and
Agriculture (CGRFA).
The Committee stressed the
need for improving aquaculture
production efficiency and
requested the assistance of
FAO in establishing sustainable
aquaculture development,
particularly in Small Island
Developing States (SIDS). FAO
Member countries underlined the
need for enhancing youth and
women employment, capacity
development in aquaculture,
farmer networks, access to
markets, biosecurity, addressing
occupational and safety hazards,
and requested the assistance of
FAO in these areas.
Furthermore inadequate data on
aquaculture production and its
effects on employment and poverty
alleviation were highlighted, and
called upon Members to improve
such data collection and reporting.
The Committee called for
enhanced collaboration between
FAO and relevant international
and regional organizations, such
as regional fishery bodies (RFBs),
to facilitate better data collection,
information and knowledge
dissemination, and to avoid
duplication.
Many Members requested the
assistance of FAO to provide
guidance on the production of good
quality, environmentally-friendly
and economically-sustainable fish
feeds for aquaculture development.
Numerous Members called for
the implementation of the FAO
Technical Guidelines for Aquaculture
Certification3 and requested the
assistance of FAO in implementing
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MEETINGS AND EVENTS

T

A full Plenary Hall at FAO Headquarters during the
32nd session of the Committee on Fisheries (COFI)

these guidelines. The Committee
welcomed the kind invitation of the
Islamic Republic of Iran to host the
9th Session of the Sub-Committee
on Aquaculture in Tehran, from 23
to 26 October 2017.
The Committee reiterated its
support for the Blue Growth
Initiative with its four streams of
work as the means to focus the
work of FAO on fisheries and
aquaculture in support of food
security and nutrition, poverty
reduction, sustainable management
of living aquatic resources, and
resilience in the context of the
Sustainable Development Goals.
* A short extract from the report
of the 32nd Session of COFI

SEE ALSO
1. Committee on Fisheries (COFI)
website: www.fao.org/about/
meetings/cofi/en
2. Report of the eighth session
of the Sub-Committee on
Aquaculture Brasilia, Brazil,
5-9 October 2015.
www.fao.org/3/a-i5191t.pdf
3. FAO Technical Guidelines for
Aquaculture Certification
www.fao.org/docrep/015/
i2296t/i2296t00.htm
Report of the 32nd Session of the
Committee on Fisheries (Rome,
Italy, 11-15 July 2016).
www.fao.org/3/a-mr483e.pdf

Special Session on Marine Aquaculture Spatial Planning at the
World Aquaculture Society Conference

The conference took place from 22–29 February
2016 and included over 2 700 participants from
88 countries. The conference offered 14 concurrent
sessions over 4 days with 87 topic sessions, both
technical and industry oriented,
which included more than 800 oral
presentations and 200 posters. The
trade show featured 207 booths with
many companies new to aquaculture.

The session underscored decision-support tools
from the marine spatial planning community that
are providing a coordinated, participative and
integrated approach to management of marine
aquaculture while also providing the necessary
provisions to protect natural resources and manage
multiple and conflicting uses of the environment.
The session included success stories from the field
and highlighted problem areas to avoid in practical
implementation of spatial planning for marine
aquaculture.

MEETINGS AND EVENTS

he meeting of the World Aquaculture Society
(WAS) is held every three years within the United
States of America. In 2016, the meeting returned to
the city of Las Vegas, Nevada. The WAS meeting is
the largest aquaculture conference and tradeshow
held in the world. It combines the annual meetings of
the World Aquaculture Society; National Shellfisheries
Association; Fish Culture Section of the American
Fisheries Society; and the National Aquaculture
Association. The United States Aquaculture Society
(chapter of the World Aquaculture Society, USAS/
WAS), the National Aquaculture Association (NAA)
and the Aquaculture Suppliers Association (ASA)
hosted the 2016 conference.

The special session proved to be an invaluable
opportunity to share experiences from different
countries and to identify synergies for collaborative
work. A separate but highly complementary session
to the “Marine aquaculture spatial planning” session
was on “Modelling coastal aquaculture for siting and
management”, which included eight presentations.

A special session on “Marine
aquaculture spatial planning” included
11 presentations from different
countries around the world (i.e. New
Zealand, Norway, Indonesia, the
United Kingdom of Great Britain
and Northern Ireland, Australia,
and United States of America). FAO
co-chaired the session with NOAA’s
National Ocean Service and presented
a global perspective on “Aquaculture
zoning, site selection and area
management under the ecosystem
approach to aquaculture”.
The objective of the special session
Example of spatial data layers used by the National Oceanic and Atmospheric
was to present the main problems
Administration's (NOAA) National Ocean Service for planning open ocean finfish
associated with spatially unplanned
aquaculture in U.S. federal waters of the Gulf of Mexico
aquaculture development to then
illustrate the benefits that can be derived using
spatial planning approaches to address these
problems. The session highlighted efforts of spatial
Written by:
planning approaches like the ecosystem approach
1
Jose Aguilar Manjarrez, 2Lisa C. Wickliffe, and
to aquaculture and the tools such as geographic
3
Kenneth L. Riley
information systems, remote sensing, modelling,
1
FAO Fisheries and Aquaculture Department, Rome, Italy
and related applications used to guide marine
E-mail: Jose.AguilarManjarrez@fao.org
aquaculture development in the coastal ocean and
2
offshore. The session emphasized how tools are
JHT, Inc.; National Oceanic and Atmospheric
being distributed and used by regulatory agencies
Administration, USA
and decision-makers with specific case studies from
E-mail: Lisa.Wickliffe@noaa.gov
different countries that addressed social, economic,
3
National Oceanic and Atmospheric Administration, USA.
environmental and governance issues, including
E-mail: Ken.Riley@noaa.gov
biosecurity and climate change.
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COURTESY: NOS NATIONAL CENTRE FOR COASTAL OCEAN SCIENCE
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MEETINGS
AND
EVENTS
MEETINGS
MEETINGS
AND EVENTS
AND
EVENTS

T

he Offshore Mariculture
Conference 2016
(www.offshoremariculture.com)
was part of a series of mariculture
events. The Irish Sea Fisheries
Board (BIM – Bord Iascaigh Mhara)
organized the first conference in
Ireland in 2014 exclusively devoted
to fish farming offshore. Mercator
Media Ltd. (United Kingdom) has
since been organizing a series
of conferences. Earlier editions
took place in Malta (2006),
Spain (2008), Croatia (2010),
Turkey (2012) and Italy (2014).
The conference was aimed at
professionals who are looking to
gain valuable information on the
progress and prospects for farming
offshore such as the latest policies
and regulations, products, research
and case studies within the fin/
shellfish and seaweed offshore
farming industries.
This 2-day international conference
took place in Barcelona, Spain,
from 6-8 April 2016 at the World
Trade Center, followed by a
third day visit to the Mercabarna
fish market and the Institute of
Agrifood Research and Technology
(IRTA) facility in Tarragona. The
theme of the conference was
entitled “Maximizing potential
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FAO attended the 6th
Offshore Mariculture
Conference 2016

Rolls-Royce to moor the world’s first offshore fish farm rig

through supply chain, farming
and processing innovations”,
and was attended by more than
110 delegates from 28 different
countries.
The conference was organized in
nine plenary sessions: (1) moving
to high energy or offshore sites:
the challenges and opportunities;
(2) product updates; (3) emerging
business opportunities and
industry projects; (4) exploring
opportunities in the supply chain
through customer requirements,
value added processing and supply
chain innovations; (5) emerging
technologies; (6) unexplained
mortality: improving survival
rates and increasing profits;
(7) product updates; (8) business
management; and (9) knowledge
sharing - farming practices in
northern Europe vs southern
Europe: what comes first, the
product or the market?
The conference was chaired
by Messrs Alessandro Lovatelli
and José Aguilar-Manjarrez
(FAO Aquaculture Branch). The
latter presented an EU H2020funded project entitled “Marine
Investment for the Blue Economy
(or MARIBE)”. Keynote addresses
were delivered by Mr Ernesto
Penas Lado, Directorate A, Policy
Development and Coordination
DG Mare, European Commission,
and Mr Michael Rubino, Director,
Office of Aquaculture, NOAA
Fisheries Service, National Oceanic
and Atmospheric Administration.
With the increasing need for
aquaculture growth to feed
human population, the Offshore
Mariculture Conference events are
an opportunity to help fish farmers
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and producers to expand their
business whether it be through
moving from coastal to offshore
sites or simply by adding value
through intelligent processing
and responsible, sustainable
aquaculture. Knowledge sharing
between regions, causes of
unexplained mortality, supply
chain innovations and alternative
business opportunities that can
operate alongside farming,
together with a round-up of some
of the current research projects,
will assist fish farmers to increase
and improve their businesses.
There was a general consensus,
that meeting the future demand
for food from aquaculture will also
depend on the availability of space
for fish farming, and that “Marine
Spatial Planning” is needed to
ensure the allocation of space for
offshore mariculture as a means of
realizing aquaculture development
activities sustainably.
With the world population
estimated to reach more than
9 billion by 2050, there will be a
need for more food and jobs which
a growing aquaculture industry
can help meet. Aquaculture will be
an essential part of the solution to
global food security, but it needs
to be practiced responsibly. The
key is to continue to generate
knowledge, improve technologies,
and manage sustainably. If these
principles are followed, there are
plenty opportunities for offshore
mariculture development.
The first of these conferences
outside Europe will take place
in Ensenada, Mexico from 6-10
March, 2017 and discussions
are underway to organize the
conference in one of the Southeast
Asian Nations in the near future.

State of the World’s Aquatic Genetic
Resources for Food and Agriculture:

It is Time for Aquatic Genetic Ressources to be
Assessed!

W
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sustainable use, management and
conservation of aquatic genetic
resources. The SoW AqGR will
be the first global assessment of
aquatic genetic resources based
on national reporting. The scope
of the assessment will be focusing
on farmed aquatic species and
their wild relatives within national
jurisdiction that are used in fisheries
and aquaculture, as was decided by
the members of the Commission at
its 15th regular session.
In 2012, following the process
established by the Commission,
FAO invited countries to nominate
National Focal Points for the
preparation and submission of
country reports for input into the
SoW AqGR.
The information provided
through country reports will be
complemented by four thematic
background studies, focusing
on: (1) farmed seaweeds and
freshwater macrophytes;
(2) farmed aquatic microorganisms;
(3) biotechnologies applied to
aquatic genetic resources; and
(4) incorporation of genetic data
and indicators into FAO and
National statistics. Additional
information will also be collected
from relevant international
organizations.
The Fisheries and Aquaculture
Department has received official
nominations of 81 National
Focal Points on aquatic genetic
resources, with a wide regional
coverage, as well as 68 officially
submitted country reports on the
status of aquatic genetic resources
for food and agriculture.

A first draft of the SoW AqGR
report, based on 47 country
reports and one thematic
background study - the study on
biotechnologies, was submitted
to the Ad hoc Intergovernmental
Technical Working Group on
Aquatic Genetic Resources of
the FAO Commission in June
2016, for review. This technical
working group is composed of
governmental experts on genetics
and aquaculture, and its main role
is to advise FAO in the ambitious
task of finalizing the first SoW
AqGR report by next year.
The Aquaculture Branch of FAO,
which is leading the development
of the SoW AqGR, is currently
undertaking the final analysis of
country reports and additional
thematic background studies.
Relevant data and information
from International, Regional
and Sub-regional organizations
dealing with aquaculture, fisheries
and biodiversity are also being
assessed.
The final report is expected to be
available in 2017; the goal is to
cover at least 80 percent of the
countries reporting aquaculture
data to FAO with special attention
to the top-15 aquaculture
producers. The SoW AqGR along
with the country reports on which
it is based and the thematic
background papers will provide
member countries and others
stakeholders a detailed global
assessment of the status, threats,
policies, drivers, capacities, and
priorities in regards to aquatic
genetic resources for food and
agriculture.
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ith State of the World
Reports already completed
for crops, livestock and forests,
in 2007 the FAO Commission on
Genetic Resources for Food and
Agriculture (the Commission)
called upon its Members to
initiate steps to contribute to the
report on the State of the World’s
Aquatic Genetic Resources for
Food and Agriculture (SoW AqGR).
The Fisheries and Aquaculture
Department, with support from
the Secretariat of the Commission,
FAO Member countries and FAO
regional, sub-regional and country
offices, has been actively working
to increase awareness and capacity
in FAO Members to comply with
this call. Five workshops have
been organized – two in Asia, two
in Africa, one in Eastern Europe
and Central Asia and one in Latin
America – to increase awareness
and capacities regarding the

Training Course on the Ecosystem Approach to Aquaculture and
Spatial Planning for Aquaculture

T

The course is particularly relevant for countries
where the aquaculture sector is already well
developed but struggle with governance problems
and issues that cannot be solved at a farm level
which need to be tackled at a watershed, lake, river
basin or bay-wide scale. In addition, the course is also
of relevance for countries where the aquaculture
sector is still very young and small-scale, such as
most countries in Sub-Saharan Africa, because it will
strengthen the capacity of professionals involved
in aquaculture to develop the sector in a betterplanned and ecologically responsible manner.
The fellowship programme of Netherlands University
Fund for International Collaboration (NUFFIC)
funded the participation of 25 participants: one
from Albania, three from Ethiopia, four from
Ghana, two from India, six from Indonesia, four
from Kenya, one from Nepal, one from Nigeria, and
three from Uganda. Eleven of the 25 participants
are researchers/lecturers in a University, seven are
civil servants working in national or lower level
governments, five are researchers working in
aquaculture research institutes and two are staff
member of an international nature conservation
NGO.
The main part of the course was designed to focus
on governance for the responsible development and
management of a sustainable aquaculture sector.
The course included a small training component on
the ecosystem approach to aquaculture (EAA) and
spatial planning for aquaculture conducted by FAO
from 3-4 March 2016.
Training conducted by FAO was presented in two
parts: the main objective of the first part was
to inform participants on the EAA and how to
design management plans for aquaculture spaces
in selected areas in their respective countries
considering the integration with other users of the
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he international training course “Responsible
Aquaculture for Food Security and Economic
Progress” took place at the Hof van Wageningen
hotel in Wageningen, the Netherlands, from
February 29 to March 11, 2016, and was organised
by Wageningen University and Research Centre for
Development Innovation (CDI).

Proposed management areas for shrimp ponds in Tarakan
Island, Indonesia

coastal zones. The second part instructed participants
on the processes and steps required for spatial
planning for aquaculture taking into account the
environmental, social, economic and governance
aspects and explicitly including concepts of carrying
capacity, risk mapping and biosecurity.
FAO introduced the main steps to implement the
ecosystem approach to aquaculture and spatial
planning, respectively, and this was followed by
working group activities after the introduction of
each step to provide participants with hands-on
training.
The FAO training session concluded that
EAA and spatial planning could significantly
facilitate/enhance the implementation of national
aquaculture strategies and plans including
recommendations at national and local level.
However it was noted that these strategies and
processes must be adapted and simplified according
to the local capacities in each country.
Wageningen University and Research CDI has invited
FAO to conduct another training session in March
2017. A longer training session that will allow
for more in-depth discussions on EAA and spatial
planning has been scheduled.
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How can Countries and FAO incorporate
Aquatic Genetic Diversity and Indicators
into FAO Aquaculture Statistics?

A
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available in 2017. Importantly,
however, the technical
justification for this event goes
well beyond the preparation of
the first SoW AqGR: statistics on
aquaculture production in volume
and value are highly aggregated
to species or even higher levels,
with many national statistics
not even identifying the species
used for farming. On the other
hand, management of fish stocks,
traceability of fish/fish products
and oversight and development
of responsible aquaculture require
management of genetic diversity
linked to aquaculture production.
Increasingly, government resource
managers, private sector and rural
communities, among others, are
asked to identify indicators of the
status of aquatic genetic resources
used for aquaculture purposes.
FAO believes that once better
aquaculture production data are
available, indicators of aquatic
production and biodiversity can
be developed for monitoring
and assessment of key natural
resources for food and agriculture.
Experts from various organizations
and institutions, such as the
WorldFish (Consortium of
International Agricultural Research
Centers – CGIAR), the Norwegian
Institute of Food, Fisheries
and Aquaculture Research
(Nofima), the School of Fisheries,
Aquaculture and Aquatic Sciences
under the College of Agriculture
of Auburn University, the Fishbase

Consortium, the Joint Research
Centre on Maritime Affairs of the
European Commission and the
World Fisheries Trust, attended
this expert workshop to assist FAO
in assessing technically feasible
and economically viable options
for incorporating genetic data and
indicators into national and FAO
aquaculture statistics.
The experts noted the substantial
benefits to be derived from
incorporating information on
genetic diversity into national
reporting and monitoring systems,
but further recognized the
significant challenges associated
with developing an information
system that would compile and
analyse this information. The
experts reached the following
general conclusions:
– Genetic information can help
improve the reporting at species
level in national and global
databases.
– Nomenclature is non-standard
and inconsistent and therefore
needs to be standardized and
the standard widely promoted.
– Monitoring genetic diversity
would provide a variety of
benefits to resource managers,
private industry and consumers.
– An information system that
would contain an inventory of
genetic diversity, i.e. farmed
types and wild relatives, would
be useful, even without the
capacity to monitor changes in
genetic diversity.
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n expert workshop on
incorporating genetic
diversity and indicators into
statistics and monitoring of
farmed aquatic species and their
wild relatives was held in FAO
headquarters from the 4th to
the 6th of April 2016, organized
by the Aquaculture Branch
(FIAA) of the FAO’s Fisheries and
Aquaculture Department, under
the umbrella of the Commission
on Genetic Resources for Food
and Agriculture (CGRFA) and
activities conducted towards the
development of the first Report
on The State of the World’s
Aquatic Genetic Resources
for Food and Agriculture
(SoW AqGR) expected to be
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– Financial resources and capacity
building will be required to
establish and maintain an
information system that would
allow monitoring and status and
trend analyses.
– Incentives need to be
promoted more widely, as to
why governments and private
industry should establish
and contribute to existing
information systems, e.g. FAO
FishStat at the species level, and
any new information system at
the genetic level.
– In-depth analysis of the genetic
diversity of 13 important species
would serve as a useful proof of
concept for the development of
a new information system.
– Institutional arrangements and
a home for the information
system need to be defined.

Key recommendations and
conclusions of the expert
workshop are focused
on four major areas of
attention:

2. Ways to improve national
statistics at infra-specific level
(below the level of species)
It was recommended to consider
possible additions to the
Aquatic Sciences and Fisheries
Information System (ASFIS) list,
such as the inclusion of hybrids,
which are being reported by
various countries. Most countries
have expressed, through the
country reports for the SoW
AqGR preparation, the need
to improve their knowledge
and expertise in taxonomy,
characterization of species and
below, selective breeding and
bloodstock management, among
many others. These needs should
be assessed and met by FAO,
when and as possible, in order
to improve national statistics for
aquaculture at species and infraspecific levels. Furthermore, a
parallel FAO database containing
information at infra-specific
level (strains, stocks, varieties,

COURTESY: OCEAN FARM THECNOLOGIES INC.

1. Ways to improve national
statistics at species level
Improvement of nomenclature
related to aquatic genetic
resources and aquaculture was
provided by experts during
the workshop. It was also
recommended to continue

with the FAO capacity building
efforts in developing countries
to strengthen their knowledge
and expertise on data collection,
compilation, analysis and sharing.
Experts highlighted the need to
make good use of the country
reports that have been prepared
for the SoW AqGR to improve
national statistics.
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breeds, hybrids, cross-breed,
etc.) was suggested by experts.
Main fields of this database,
together with possible incentives
for its development and possible
indicators were also provided by
experts during the workshop.
3. Ways to improve FAO
statistics at species level
Experts highlighted the need to
make good use of the country
reports that have been prepared
for the SoW AqGR to improve
FAO statistics for aquaculture by
crosschecking the data provided
by the statistics focal points and
by the national focal points on
aquatic genetic resources.
4. Ways to improve FAO
statistics at infra-specific level
It was recommended to consider
possible additions to the Aquatic
Sciences and Fisheries Information
System (ASFIS) list, such as the
inclusion of hybrids. A parallel
database containing information
at infra-specific level (strains,
stocks, varieties, breeds, hybrids,
cross-breed, etc.) was suggested
by experts. Main fields of this
database, together with possible
incentives for its development
and possible indicators, were also
provided by experts during the
workshop.

Aquaculture Diversification as an Adaptation Approach to
Climate Change and other External Forcing Factors

In response to these requests, FAO in collaboration
with World Fisheries Trust (Canada) organized an
Expert Workshop held in Rome, 23-25 June 2016,
to assist FAO in providing that guidance, primarily
by gathering and discussing expert regional views
on diversification, its drivers, the pros and cons of
diversification and lessons learned.
In terrestrial agriculture, diversification of
farmed products is usually at the level of breed,
or variety. That is, a few species supply the
majority of production, but those species have
been domesticated over millennia and now
form thousands of distinct livestock breeds and
plant varieties. In aquaculture, development of
domesticated strains of a few main farmed species,
such as trout, salmon, carp, tilapia, catfish, oysters
and shrimp, is also taking place but much faster
and holds significant opportunity for increase
production and resilience in aquaculture.
Although there are an ever-increasing number
of species being farmed in aquaculture
and diversification is high, diversification is
constrained by limitations in the technology
for effective husbandry of aquatic species, its
profitability, regulations and appropriate enabling
environments. On the other hand, the diminishing
stocks of the thousands of non-farmed aquatic
species being harvested from the world’s fisheries
provide an ongoing incentive to diversify and farm
new animals and plants.
The workshop identified two main strategies for
diversification: (1) increase the number of species
being farmed, e.g. introduce new species into an

area or begin development of new species that
have an established market, such as tuna; and
(2) increase the diversity of existing species being
farmed by developing strains that meet specific
needs, e.g. salt-water tolerant tilapia. Each of these
options will have strengths and weaknesses, and
they may not be mutually exclusive or the only
strategies.

MEETINGS AND EVENTS

quaculture is the world’s most diverse
farming system in terms of number of species
farmed, currently more than 500, the types of
farming systems used and the environments
where the farms are located. Member countries
are increasingly requesting guidance from FAO
regarding diversification of aquaculture as wild
fisheries reach their limits, human population grows
and the demand for aquatic plants and animals for
food and other uses increases.

The workshop identified some primary drivers of
the diversification in aquaculture to include market
demand, funding opportunities, competition for
resources, landscape opportunities and shortages,
as well as other environmental and social factors.
Diversification of species and culture systems could
provide resilience in the face of a changing climate
and other external drivers. At the farm and local
community scale, diversification can add economic,
social and ecological insurance to aquaculture
systems.
However, diversification is not without risks and
may not always be a viable means to increase fish
production. It will have associated development
costs, including evaluation and mitigation of
environmental and social impacts and establishing
species-specific biosecurity frameworks.
The Government of Norway is gratefully
acknowledged in supporting the expert workshop
and the
proceedings
will be
published
in the FAO
Fisheries and
Aquaculture
Proceedings
Red tilapia hybrid (Oreochromis
Series.
mossambicus x Oreochromis niloticus)
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FAO congratulated NACA on its 25th Anniversary

T

he Network of Aquaculture Centres in Asia

globally recognized. Being a supportive partner and

(NACA) was established in 1981under an

close collaborator of NACA, FAO would be willing to

FAO/UNDP project and then evolved as an

continue its partnership with NACA and believe that

independent inter-governmental organization in

this partnership will go a long way in contributing

rd

1990. Thus, this 3 of August 2016 marks the 25th

to the global effort to lead people out of poverty

Anniversary of NACA and a celebration ceremony

and improve food and nutrition security for a world

was held in Bangkok. Mr Jiansan Jia, the Deputy

without deprivation and hunger.

Director of Fisheries and Aquaculture Policy and
Resources Division of FAO attended the ceremony
and presented a congratulating message on behalf
of the Organization. Since its establishment, FAO has
been a strong supporter to and close collaborator
©FAO/J. JIA

with NACA. Now, the number of NACA membership
has increased to 19 countries and regions. NACA
has worked with its Member countries in promoting
sustainable aquaculture development in Asia
through its programmes and projects covering

The ceremony was held to celebrate the 25th Anniversary of
NACA on 3rd August 2016 in Bangkok

training and education, technology transfer and
extension, development planning and policy advice,
development strategy and regulatory framework
at national and regional level, etc. It was noted
that NACA’s achievements in promoting rural
development, sustainable aquaculture and aquatic
resources management in the past 25 years are
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Assisting Seaweed Farmers along the
value-chain in East Sumba, Indonesia

©FAO/A. LOVATELLI

Recognizing
seaweed as a
potential livelihood
option in the area,
the District Government of East
Sumba invested in infrastructure,
including an alkali treated cottonii
chips factory, and recruited
professionals from neighbouring
islands to manage it. The factory
has a processing capacity of 10
tonnes of raw seaweed per day,
increasing from 7 tonnes when it
was first built. A local policy was
enacted that prohibits the farmers
to sell seaweed directly to the endbuyers, but instead they need to
trade with intermediary business
people. The goal of this policy is
to ensure constant supply to the
factory.

Drying harvested seaweed. Contamination with sand and
other particulate matter will reduce the sale value of the
dried product

S

umba, an Indonesian island
within the East Nusa Tenggara
Province, is nationally known for the
quality of marine seaweeds being
produced there. Seaweed farming
was introduced in 1999 along its
south-eastern coastline off Kaliuda,
Tanamanang and Hadakamali
Villages through the assistance of
various seaweed trading companies
and the former regent of Kupang,
Mr. Ibrahim Medah.

Initially, Kappaphycus alvarezii
(synonym is K. cottonii) was
introduced but, owing to
its vulnerability to changing
environmental parameters (e.g.
temperature), it was eventually
replaced by Kappaphycus striatum
or “Sacol” which was successfully
introduced as a stronger species.
This gave the islanders a chance
to experiment farming in different
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This technical cooperation
project (TCP) is an initial input
of the Food and Agriculture
Organization (FAO) to the larger
project on “Decent Work for Food
Security and Sustainable Rural
Development (DW4FS&SRD)”,
an initiative of the Kementerian
Desa, Daerah Tertinggal dan
Transmigrasi (Kemendes PDTT)
or the Indonesian Ministry of
Village, Disadvantaged Areas and
Transmigration (MOV) supported
by FAO and the International Labor
Organization (ILO).
The economic impacts would
include employment generated,
value-added along the chain,
local investments in services and

other community enterprises,
and increased aggregate income.
Thus, the broad social and
economic justification for the
project is to increase employment
opportunities (self and wage) and
rural income through increased
economic activities (investments
in services and small enterprises)
in rural communities, while
ensuring inclusive development.
The technical justification is to
increase efficiencies along the
value chain particularly for what
concerns access to market outlets
and fair market prices. The social
goals are poverty reduction, food
and nutrition security, decent and
secure livelihood.
The primary outcome of the
project is a sector development
programme that includes direct
interventions in rural development
and an investment programme
for a potential public-private
partnership in developing the
seaweed industry in this province.
The investment programme
will include technology, capital,
capacity building, facility and
infrastructure requirements for
sector development and, more
specifically, for community
development. The interventions
will be aimed at building collective
and individual capacities to
improve productivity, manage farm
production and product trade as
a business, manage livelihood
capitals in a sustainable manner,
act in the common interest, make
transactions based on trust (rather
than on taking advantage of the
other), and achieve self-reliance.
One of the primary activities
identified during the participatory
scoping phase of the project was
that the knowledge and skills
of the seaweed farmers needed
to be brought up to current
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locations also to
avoid the common
disease known as
“ice-ice”, though
the farming
techniques were
still rudimentary
and the product of
inconsistent quality.
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standards so to produce highquality dried seaweed. Farmers
need to understand the applied
science behind seaweed farming
as well as real-world practical
skills. Moreover, both farmers and
traders need to come to a common
understanding about the quality
indicators of the dried seaweed, so
that the trading and value of the
commodity could be more smooth
and transparent. Therefore, the
trainings of this intervention are
not only focused on the farmers,
but also the intermediary traders.
Close interaction and support from
the seaweed factory in East Sumba
has been a successful partnership
that is a win-win situation where
capacities of farmers are enhanced
to produce better product, the
traders recognize quality product
and pay accordingly, and the
factory receives better raw material
and can realize financial gains.
Overall, this intervention along
the full value chain has been a
bridge across many issues between
farmers and traders, farmers and
factory, and traders and factory.
Additional activities included
supporting the poorest farmers
with seaweed farming
equipment/tools and quality
seedlings to elevate their economic
condition, and much of the work
is done through locally appropriate
cooperative structures including
women’s groups. Additionally,
product development specialists
were brought in to find innovative
seaweed product diversification
options to add value at the farmer
level.
There were several problems
identified during the scoping phase
of the project, which became the
focus of the intervention. It was
expected that responsibilities of
educating farmers as to how to
produce the best quality of dried
seaweed would be taken over
from the intermediary traders and
from the factory itself. However,
many farmers still struggle with
the knowledge and skills in
producing the best dried seaweed.
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Additionally, some intermediary
traders follow the direction of
the seaweed factory of collecting
the best dried seaweed from
farmers, but many others do
not. These other traders sell the
seaweed to buyers from outside
Sumba with an unknown quality,
resulting in increased processing
costs to remove unwanted waste
materials such as sand, dirt and
salt surplus. However, other buyers
from outside Sumba do not oblige
farmers to do the cleaning to that
level, and indeed buy low quality,
dirty seaweed for the same price
thereby reducing the incentive of
the farmer to produce good quality
seaweed. The risk is that in a
long-run this poor-quality seaweed
powder could give East Sumba
seaweed a bad reputation and
reduce future prices.
Further to technology transfer and
the adoption of good production
practices, it is noted that the
farmer groups need institutional
strengthening. Existing groups
have a tendency to work when
there is an outside intervention and
incoming aid money, but during
the difficult times the farmers
groups dissolved. Without strong
farmer groups the individual
farmers are less empowered
during the negotiations with the
intermediary traders, and only
through farmer groups can they
raise their negotiating position.
One option being investigated
by this intervention is creating
and/or strengthening village level
cooperatives with the farmers as
the members of the cooperatives.
The cooperatives would then
act as the intermediary traders,
collecting seaweed products from
the members and selling directly to
the factory hence avoiding bullish
attitudes from existing traders.
Further, the village cooperatives
can ensure that the farmers have
the best access to the knowledge,
inputs and support.
To complete the intervention, it
has been recommended to create
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a seaweed association in East
Sumba. This will certainly enhance
smooth communication and
sharing of information among all
seaweed actors. With a functional
association, it is expected that
buyers and stakeholders from
outside East Sumba will be
obligated to obey the rule of the
games in transparent seaweed
trading, ensuring that East Sumba
retains its good reputation for
high-quality seaweed products.
– Farmers knowledge and skills
in management of seaweed
farming is being improved;
– Common understanding among
the seaweed actors about the
best quality of dried seaweed
with correct post-harvest
handling is being achieved;
– Selected farmers have received
farming and harvesting
equipment to increase their
seaweed production;
– Village organizations are being
created and their management
and technical capacity are being
improved for them to effectively
support seaweed farmers;
– Household seaweed-based
product diversification is being
supported through various
project initiatives;
– Within the coming months, all
major seaweed stakeholders
will most likely be united under
an umbrella organization (i.e.
the Seaweed Association in
East Sumba) to ensure that all
will benefit from the expected
growth and expansion of the
seaweed farming and trade
sector in East Sumba.
Strengthening seaweed farmers in
East Sumba will certainly empower
some of the poorest fishing
communities in this remote district.
The complex issues that arise
among the various stakeholders
along the value chain need to
be tackled in a holistic manner
and certainly by “connecting
all concerned” so to ensure the
growth of a sustainability seaweed
industry in East Sumba.

FAO participation in the 2016 Asia-Pacific Aquaculture Expo,
Xiamen, China

A

sia-Pacific Aquaculture Expo 2016 held

bio-economic model (Mr Junning Cai, Aquaculture

during 26-28 May 2016 in Xiamen, China is

Officer).

one of the largest aquaculture exhibitions in the
The Expo provided a platform for FAO to share its

FAO Fisheries and Aquaculture Department was

vision, knowledge, experience and expertise with

invited to inaugurate the event. He gave a speech

a wide range of stakeholders and experts from the

on the “Global aquaculture development: present

regional and international seafood sector.

ASIA AND THE PACIFIC

region. Mr Jiansan Jia, Deputy Director of the

status, trends and challenges for future growth”
in the plenary session on the Development Trend
of Global Aquaculture in the Global Aquaculture
Summit 2016 which was a main event of the Expo.
Mr Xiaowei Zhou (FAO Aquaculture Statistician) gave
a presentation on “World mariculture and coastal
©FAO/J. AGUILAR-MANJARREZ

aquaculture production” in the plenary session.
The breakout session on “Sustainable Aquaculture
Production and Trade” in the Summit was
co-organized by FAO-GLOBEFISH and China Aquatic
Products Processing and Marketing Alliance
(CAPPMA) which is one of the main organizers of the

Mr Jiansan Jia delivering his speech during the
Asia-Pacific Aquaculture Expo

Expo. The breakout session included presentations
of several FAO staff on various topics, including
Global fish production, trade and market (Mr Audun
Lem, Deputy Director of Products, Trade and
Marketing Branch), Need for statistics structure

SEE ALSO
http://en.apaexpo.com.cn/

update and Improved public data accessibility in
Chinese aquaculture development (Mr Xiaowei
Zhou), Aquaculture zoning, site selection and area
management under the ecosystem approach to
aquaculture (Mr Jose Aguilar-Manjarrez, Aquaculture
Officer), and Improving the technical and economic

Junning Cai
FAO Fisheries and Aquaculture Department,
Rome, Italy
E-mail: Junning.Cai@fao.org
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performance of aquaculture: perspective from
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ince 2009, FAO has been
promoting aquaculture
development in the Kyrgyz
Republic. With financial support
from the Finnish Government, FAO
is currently implementing
GCP/KYR/012/FIN “Towards
Sustainable Aquaculture and
Fisheries Development in the
Kyrgyz Republic”. Components
of this project include the
promotion and development of
small-scale carp hatcheries and
feed manufacturing capacity in
the country, and improvements to
the quality of fish seed available
to farmers. The interventions are
located in Issyk-Kul and
Jalal-Abad Provinces where FAO
is supporting the development
of five Fish Farmer Associations
involving 83 households. In 2017,
the project will be promoting
the development of farmer
field schools to expand the
footprint of the programme. It
is anticipated that farmers from
other provinces including Osh,
Naryn and Chui will be trained
in the modern production

Finished feed (3 mm and 6 mm)

technologies and improve their
farming outcomes. The new
installed production capacity is
anticipated to significantly increase
fish production throughout the
country.
In April 2016, three small-scale
aquafeed mills were delivered to
the project regions of Jalal-Abad
and Issyk-Kul. The production
systems have a feed production
capacity of 600-800 kg/hour and
are based on ring dye technology.
The systems include three major
components: (1) a hammer mill
(18.5 Kw), with a capacity to grind
raw feed ingredients at a rate of
600-800 kg/hour to a 0.8 mm
particle size. The hammer mill is
fitted with a 5.5 Kw high pressure
fan and 0.75 Kw airlock, cyclone
and dust collector, (2) a double
batch mixer (100 kg capacity) and lift
and, (3) an 18.5 Kw ring dye pelletizer
(capacity: 600-800 kg/hour). The
ring pelletizers are supplied with
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1.5, 3, 4 and 6 mm pellet dyes.
The machines were procured from
China at a cost of approximately
USD 10 500 per set.
The feed mills were commissioned
during April 2016, and a twoday feed manufacturing training
workshop was held at Lake
Issyk-Kul. The first day was used
to teach the farmers the basic
principles of fish nutrition, and
to identify the types of locally
available feed ingredients that
can be used in the production of
carp feeds. The farmers were also
trained to formulate nutritionally
complete, cost effective feeds
using a MS-Excel based feed
formulation programme. The
second day was used to train
the farmers to set up, configure,
and operate the manufacturing
machinery.
The project has also developed
four small-scale carp and trout

©FAO/T. SHIPTON

©FAO/T. SHIPTON

Feed mixer and pelletizer

Carp and trout hatchery, Toktogul, Jalal-Abad Province

©FAO/M. SARIEVA

A further intervention is the
development of a carp broodstock
programme. The programme is
designed to improve the genetic
quality of the fingerings that are
available to the farmers in the
country. The programme is being
developed as a collaboration
between FAO, the National
Department of Fisheries, and
private sector farmers, In
November 2015, a new strain of
common carp was introduced
to the country from Kazakhstan,
and in April 2016, a further two
strains were procured from the
National Agricultural Research
and Innovation Centre, Research
Institute for Fisheries and
Aquaculture (NARIC), Hungary.
These strains will form the basis of
the common carp (Cyprinus carpio)
broodstock programme. In future, it
is anticipated that the programme
will be expanded to include silver
and grass carp (Hypophthalmichthys
molitrix and Ctenopharyngodon
idellus) with additional strains being
imported as a component of a
China South-South Cooperation
Programme that is scheduled to
start in late 2016.

ASIA AND THE PACIFIC

hatcheries in the country. The carp
production systems are designed
to produce 12 million larvae per
annum, and the trout systems,
to incubate 100 000 eggs per
production cycle. It is anticipated
that each hatchery will support
450 tonnes of carp production and
120 tonnes of trout production
per annum. Between June –
September 2016, the hatcheries
were commissioned, and a three
week broodstock and hatchery
management training programme
was provided to the farmers.

Production of fertilized common carp (Cyprinus carpio) for the broodstock development
programme

FAO AQUACULTURE NEWLETTER No. 55 ■ SEPTEMBER 2016

23

Fishing and Farming the Fringelips Mullet:
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n Manus Island of PNG, an
abundant resource – the
fringelips mullet – is declining. This
estuarine species, a regular and
easy source of food for people
along its migration route, is under
threat from increasing exploitation
and habitat disturbance. On
the appeal of the community
with a major stake in it, through
the national government, FAO
formulated TCP/PNG/3401
“Sustainable development of
community-based mullet culture in
Loniu, Manus Island in PNG”. The
Manus Provincial Fisheries Division
was the local cooperating agency,
National Fisheries Authority the
national coordinating agency.
Project period was Aug 2013 –
Dec 2015.

Fishing fringelip mullets with traditional gear

of mature fringelip mullets
(Crenimugil crenilabis), in several
schools, make their way to the
southern part of Manus Island to
their spawning grounds. They hug
the shore, pass through a long
estuary – called the Loniu Passage
– bracketed by lush mangrove
on both banks, rest overnight at
some stretches along the estuary
and swim on at daybreak. Fishers
with traditional gear would wait
in the morning for the schools’
onward journey, catch enough
for everyone in the community
until the next full moon and let
the rest slip through to spawn.
The schools then swim back north
unmolested.
For generations, this monthly
ritual has been performed by fish
and fishers – a happy if delicate
equilibrium of a bounteous supply
of wild fish and a reasonable
demand from humans. Not
anymore.
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Some months the schools of
mullet come by only for one day,
not three. And the number of
fish in a school is getting fewer.
Likely reasons: more intensive
fishing driven by demand from an
increasing population and, lately,
the urge to catch more for sale;
habitat degradation from climate
change, construction, logging
and agriculture; and recently the
use of illegal gear, poison and
explosives by encroachers on the
communities’ traditional fishing
grounds. A community’s fishing
territory is defined by common
law.
Alarmed by the decline, one of
the communities with a major
stake in the resource, Loniu,
appealed for help from the
Department of Agriculture and
Livestock. The request was relayed
to FAO PNG and on to FAO’s
Sub-regional Office in the Pacific
Islands (FAO SAP).

PNG’s National Fisheries Authority
has endorsed the Policy Guide to
the Manus Provincial Government
for enactment by the province’s
legislature after which a specific

management plan as well as a
study on the behavior and species
composition of the fishery resource
shall be developed.
The project produced a Good
Management Practice guide on
mullet culture in floating cages.
NFA plans to adapt it for milkfish
and apply the Policy Guide for
other finfish species in Manus and
other coastal provinces.
The project advocates an
uncomplicated strategy. It
embeds features or elements of
the widely promoted – usually
legally enforced – resource
conservation practices of limited
entry, closed seasons, closed or
no-take areas, gear restrictions,
and the protection of spawning
aggregations into common law
and the communities’ tradition of
marine resource stewardship. The
only technological innovation in
the mix is aquaculture, for which
new skills, material inputs and
some re-allocation of community
labor and water resources are
needed.

©FAO/P. BUENO

Its provisions are consistent with
the organic laws on Provincial
Governments and Local-level
Governments, Fisheries
Management Act, Environment
Act, and Public Health Act. The
Policy draws inspiration from
the ecosystems-based approach
to fisheries management and
justification from the Fisheries
Management Act. The Act allows
local and provincial governments
to develop generic law and policy
to regulate marine biological
resources in their administrative
areas.

The aquaculture component,
a pilot floating cage culture
facility, trained in two workshops
organized in 2013 and 2014, local
workers, fishers and provincial
fishery officers on the theory and
practice of fish cage aquaculture
in a static water body. The training
covered cage construction and
management, feed and feed
management, stock management,
wild seed identification, collection
and handling, repair and
maintenance of cage and net, and
health care. In August-September
and in December 2015, the cage
culture consultant provided on-site
supervision and hands-on training
on cage culture management and
operation, seed collection and
nursing. An NFA Fisheries Officer
and a volunteer worker from Loniu
went on a special training in cage
aquaculture at the Aquaculture
Department of the Southeast Asian
Fisheries Development Center.

ASIA AND THE PACIFIC

The project strategy was to
sustain the resource through
aquaculture, sustainable fishing
and community-based ecosystems
management. Aquaculture,
the major component, was
implemented through a pilot cage
culture project on the 60-hectare
Loan Lagoon located in Loniu.
A Policy Guide to manage the
resource was drafted during two
stakeholder workshops – held
on two Saturdays in September
2015 – joined by officials, fishers
and some fish farmers from six
Local Level Governments, Manus
Provincial Fisheries, National
Fisheries Authority (NFA), The
Nature Conservancy, Wildlife
Conservation Society and FAO.
The formulation of the Policy
Guide was informed by an
analysis by the participants of the
likely reasons for resource decline,
their relative importance, and
ways to address them. It was led
by the former governor of Manus
Province and former Chief of
Staff of the National Government,
Jacob Jumugot, Chair of the
project, and facilitated by FAO’s
resource management consultant.
The Policy Guide benefited from
the advice of FAO’s Chief of
Development Law Services, Blaise
Kuemlangan, who hails from
Manus. It contains mandatory and
voluntary provisions.

Pilot cage culture of mullet on Loan Lagoon in Loniu
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W

ith a view to taking stock
of the recent advances
made by shellfish aquaculture (in
particular mussels and oysters)
in the Mediterranean and the
Black Sea and gaining a better
understanding of the different
priorities for the sector, an
expert meeting dedicated to
sustainable shellfish aquaculture
took place in Cattolica, Italy, from
23 to 25 November 20151. The
meeting was organized by the
General Fisheries Commission
for the Mediterranean (GFCM),
in cooperation with the Italian
Ministry of Agricultural Food
and Forestry Policies (MiPAAF),
Eurofish, the Mediterranean
Association of Aquaculturists
(AMA), the Italian National
Institute for Environmental
Protection and Research (ISPRA)
and the FAO AdriaMed regional
project. The meeting was
attended by 75 participants

Mediterranean mussels (Mytilus galloprovincialis)

from 13 Mediterranean and
Black Sea riparian countries
as well as by representatives
of several aquaculture
producers associations.This
first regional event attempted
to comprehensively address
shellfish aquaculture and offered
an opportunity for experts and
relevant stakeholders from
different countries to review
the recent progress made in
shellfish aquaculture, share their
experiences, discuss challenges
ahead and explore potential
synergies and cooperation
opportunities.
Back in 2014, the regional
aquaculture conference on “Blue
Growth in the Mediterranean
and the Black Sea: developing
sustainable aquaculture for food
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security”2 held in Bari, Italy, had
indeed recognized the need to
pay increased attention to shellfish
aquaculture acknowledging that
“shellfish farming is an integral
part of aquaculture in the region
and bears great socio-economic
benefits and environmental
services […] strategically
combining the farming of
shellfish and fish in a given area
would help to achieve the overall
environmental balance pertaining
to aquaculture”.
As a regional fisheries
management organization in
charge of ensuring, among
other things, sustainable
aquaculture development in the
Mediterranean and the Black Sea,
the GFCM has taken due account
of these conclusions placing

particular emphasis on sustainable
shellfish aquaculture in the
2015–2016 work programme of
its Scientific Advisory Committee
on Aquaculture (CAQ). The
meeting held in Cattolica reflected
therefore the increased focus
placed on this sector.

Another important outcome
was the identification of a set of
75 specific indicators to monitor
the sustainable development of
mussel and oyster farming in the
Mediterranean and the Black

Acknowledging this increasing
role and importance of shellfish
farming for local coastal
communities, blue jobs and

aquaculture diversification,
recommendations were
formulated with a view to
securing the sustainable growth
of the sector in the region, under
a Blue Growth perspective. In
particular, it was suggested to
enhance the protection and
management of natural shellfish
resources, namely by identifying
restoration schemes for wild
stocks, assessing environmental
carrying capacity and risk
management tools, promoting
guidelines and good practices,
and improving research and
innovation to face new challenges
such as climate change and ocean
acidification.

SEE ALSO
1. Meeting held within the InDAM
project on “Indicators for the
sustainable development of
aquaculture and guidelines for
their use in the Mediterranean”
co-funded by the European
Commission DirectorateGeneral for Maritime Affairs and
Fisheries (DG MARE).
https://gfcm.sharepoint.com/
CAQ/Report/2015/InDAM/1/
Cattolica%20shellfishFinalReport.pdf
2. For further information about
the Regional Aquaculture
Conference please visit
www.aquaculture2014.org
3. GFCM. 2011. Indicators for
the sustainable development
of finfish Mediterranean
aquaculture: highlights from
the InDAM Project. Studies and
Reviews No. 90. Rome, FAO.
www.fao.org/3/a-i2075e.pdf
GFCM. 2013. Indicators for
sustainable aquaculture in
Mediterranean and Black Sea
countries. Guide for the use of
indicators to monitor sustainable
development of aquaculture.
Studies and Reviews No. 93.
Rome, FAO.
www.fao.org/3/a-i3194e.pdf
4. www.fao.org/gfcm/activities/
aquaculture/projects/indam/en/
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As a first outcome, participants
gained an understanding of
the main characteristics of the
shellfish sector as well as of
barriers and opportunities existing
in countries such as Albania,
Algeria, Croatia, France, Greece,
Italy, Montenegro, Morocco,
Romania, the Russian Federation,
Spain, Tunisia and Turkey. The
country profiles presented at
the meeting confirmed that
mussel farming dominates by
far shellfish production and
that the main shellfish species
farmed in the region are the
Mediterranean mussel (Mytilus
galloprovincialis), the blue mussel
(Mytilus edulis), the Pacific cupped
oyster (Crassostrea gigas) and
the European flat oyster (Ostrea
edulis). During the discussions,
it was also acknowledged that
the sector is facing a number of
challenges induced by a poor
level of research, overregulation
and a negative perception of
aquaculture and aquaculture
products and that further work
would be needed to tackle them.
Concerns were also expressed on
how climate changes and related
stressors increase the vulnerability
of the sector.

Sea. Following a practical exercise
based on the Principle-CriteriaIndicators approach3 as well as
on the use of reference points,
these indicators – subdivided into
economic, environmental, and
social/governance categories –
were selected among an initial
basket produced within the
InDAM project4. They represent
a useful tool for producers and
decision-makers to manage
shellfish activities in a sustainable
way, helping them identify
where potential problems lie and
devise solution to address them.
Although finfish culture is often
referred to when it comes to
aquaculture, shellfish aquaculture
– and more specifically the
production of mussels and oysters
– is of considerable importance
in the Mediterranean and the
Black Sea. From a socio-economic
point of view, the increasing
demand for fresh seafood
products generates employment
opportunities and economic
benefits for coastal communities.
Several thousands of people are
directly employed in shellfish
farming and associated jobs
are also generated by shellfish
depuration, transportation,
post-harvest processing as well
as trade and supply. From an
environmental perspective,
shellfish farming is usually carbon
friendly and energy efficient
and has positive effects on the
environment as it contributes to
achieving good ecological status.
In addition, it is recognized that
shellfish culture provides high
quality food.

Workshop on Aquaculture Zoning,
Site Selection and Area Management:
Assessment of Policy Management Issues
quaculture is a key
component of both the
European Union (EU) Common
Fisheries Policy and the Blue
Growth agenda. In consultation
with stakeholders, the European
Commission has identified the
main priorities to facilitate its
sustainable development: simplify
administrative procedures;
ensure access to space through
coordinated spatial planning;
enhance the competitiveness of EU
aquaculture; and promote a level
playing field for EU operators.
Many EU-funded Horizon
2020 (H2020) topics are
available to all departments
at FAO. The FAO Aquaculture
Branch (FIAA) and the General
Fisheries Commission for the
Mediterranean (GFCM) have been
participating in a H2020 project
entitled “Ecosystem Approach
to Making Space for Sustainable
Aquaculture” (AquaSpace).
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Marine cage farm producing gilthead seabream and European seabass in Greece

The AquaSpace project started in
March 2015, with a duration of
36 months and a total budget of
3 million euros (USD 3 200 000).
The project coordinator is the
Scottish Association for Marine
Science with 21 consortium
partners including FAO.
The main objective of the
AquaSpace project is, through
adopting the ecosystem
approach to aquaculture (EAA)
in both marine and freshwater
environments, and marine spatial
planning (MSP) – and other tools
– to provide an increased area of
high water quality for aquaculture
so as to deliver food security
and increased employment
opportunities through economic
growth.
FAO’s tasks were to: (i) prepare a
review (including information from
a questionnaire survey) of current
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approaches to spatial planning
for aquaculture in marine and
freshwater environments in Europe
plus non-EU Mediterranean and
Black Sea countries, covering the
GFCM area of application, plus
Canada and the United States
of America and (ii) conduct a
workshop to present and discuss
the results of the review, aimed
to generate recommendations for
policy-making.
The aforementioned workshop
was held in San Servolo, Venice,
Italy, from 18-19 February 2016,
at the Venice International
University, organized by
FAO (FIAA and GFCM), and
hosted by BLUEFARM S.r.l. The
workshop participants included
44 stakeholders from a range of
sectors, including government,
industry, and research. Coverage
included stakeholders from
(i) the GFCM area of application,

FAO will continue to support
spatial planning for aquaculture
and has an important role to
play in order to: (i) provide
guidance for the identification
of issues and opportunities;
(ii) stimulate multi-stakeholder
dialogue’; and (iii) promote the
use of appropriate tools and other
models (e.g. carrying capacity).
FAOs technical assistance will
ultimately help improve the
ownership and understanding of
the spatial planning processes,
the social acceptability of
aquaculture, and the recognition
of its contribution to food security,
income and development,
especially for local communities.

A negative public perception of
the sector was considered to
be one of the main barriers for
aquaculture spatial planning.
According to the survey; public
perceptions of aquaculture
vary greatly between countries,
within regions and even among a
range of topics. Social, economic
and food safety aspects have a
strong influence on the public
perception. In addition, survey
results indicate that in the majority
of countries, conflicts over space
use and environmental concerns
are important barriers
to spatial planning
Figure 1. A histogram showing the questionnaire survey
for aquaculture
Please indicate how the following factors may influence
public perception of aquaculture in your country
(Figure 1). This was
also clearly reflected
in the working group
discussions.
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Aquaculture zoning
and site selection
processes seem
to be developed
and implemented
in most countries
in the analysis. In
The average scores (1-5) per stakeholder group belonging
contrast, the concept to 21 different countries from the GFCM area of application
(Mediterranean and Black Sea) show how socio-economic factors are
of aquaculture
perceived to positively influence public perceptions of aquaculture,
whereas environmental aspects receive lower scores.
management areas
(1 = negative, 2 = somewhat negative, 3 = neutral, 4 = somewhat
or clusters have
positive, 5 = positive)
so far only been
implemented in very few countries
SEE ALSO
(e.g. the United Kingdom of Great
Britain and Northern Ireland). In
www.aquaspace-h2020.eu
the GFCM area of application the

FAO AQUACULTURE NEWLETTER No. 55 ■ SEPTEMBER 2016

29

©FAO/K. BACHER

The final workshop discussions
included a valuable intervention
by Yngve Torgensen, Head of the
Aquaculture Department at the
Ministry of Fisheries in Norway;
he provided (i) a practical and
realistic vision from a government
perspective; and (ii) also
commented on the importance
of spatial planning to the work
of the COFI Sub-Committee on

The workshop was well received
by all participants and had a
very active participation from all
stakeholders. There was special
interest in discussing the public
perception of aquaculture and in
finding innovative solutions.

concept of allocated zones for
aquaculture (AZA) is widespread
in Europe and in Southern
Mediterranean with some
countries already implementing
them.

EUROPE

During the first day of the
workshop, the FAO Secretariat
presented the technical
background of the workshop.
This was followed by a
presentation of the main results
of the questionnaire survey
and preliminary results of the
review. The FAO Secretariat
facilitated discussions of three
working groups (i.e. aquaculture
zoning, site selection and area
management) aiming to improve
an understanding of the review
and to provide recommendations
for its completion. Presentations
from each working group were
made at plenary for discussion
and consensus. On the second
day of the workshop, the FAO
Secretariat simulated negotiations
in three distinct working groups:
(i) consumers and retailers and
market in general; (ii) NGOs
and civil society organizations
in defense of nature and social
aspects; and (iii) tourists and
coastal home-owners to find
innovative solutions to improve
the “Public perception of
Aquaculture”. The results for
each group were also discussed at
plenary.

Aquaculture which was very much
appreciated by all participants.

Ec
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European countries, plus United
States of America and Canada;
and (ii) work package leaders of
the AquaSpace project.

Seventh Meeting of the Regional Commission for Fisheries
(RECOFI) Working Group on Aquaculture (WGA)

discuss criteria and indicators to be used for
aquaculture site selection;
– adopt the proposed FAO-Statistics and
Information Branch (FIAS) proposed roadmap for
the implementation of RECOFI recommendations
on minimum data reporting on aquaculture;
– revise and update the contents of the Regional
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Aquaculture Information System (RAIS)1; and
– expand the RAIS into a RECOFI Regional

he Seventh meeting of the Regional Commission

Information System containing capture fisheries

for Fisheries (RECOFI) Working Group on

and aquaculture data and information.

Aquaculture (WGA) was held in Doha, Qatar, from
26 to 28 April, 2016. The meeting was attended

During the meeting, the opportunity was taken to

by six RECOFI Member countries out of eight. The

visit the new Aquatic and Fisheries Research Centre

WGA Focal Points presented recent aquaculture

(AFRC), which is currently under construction and

developments since the previous WGA meeting,

located in the area of Ras-Mutbakh (North of

discussed emerging national and regional issues,

El-Khoor City - East coast). The Centre covers an area

and elaborated a work plan and budget proposal

of several hectares and includes laboratory facilities,

for submission to the Commission that will convene

marine fish and shrimp culture units, marine fish

in May 2017.

and shrimp hatchery facilities, plankton cultivation
and feed formulation units, administration offices,

Among the main priorities identified for the region,

etc. The construction of the centre should be

the WGA agreed on the importance of:

completed by the end

– elaborating standardized protocols for the

of 2016 followed by

–

application of risk analysis to prevent the

a 3-month testing

introduction of pathogen in the RECOFI countries

period (early 2017).

and develop a list of regional laboratories

The overall objective of

accredited for aquatic animal health;

the centre is to support

share work experiences on marine spatial

the development of

planning and organize a back-to-back meeting

aquaculture sector

with representatives of the General Fisheries

(private and public
sectors) in Qatar.

FAO Fisheries and Aquaculture Department, Rome, Italy
E-mail: Alessandro.Lovatelli@fao.org
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The Aquatic and Fisheries Research Centre
(AFRC) under construction

SEE ALSO
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Commission for the Mediterranean (GFCM) to

FAO. 2016. Report of the seventh meeting of the
RECOFI Working Group on Aquaculture. Doha, the
State of Qatar, 26–28 April 2016. FAO Fisheries and
Aquaculture Report No. 1156. Rome, Italy
www.fao.org/3/a-i5708e.pdf
1

Regional Aquaculture Information System (RAIS)
website: www.raisaquaculture.net
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Growing interest in the Near East in
Innovative Aquaculture Technologies
here has been growing interest
across the Near East in recent
years in aquaculture; in the Gulf
countries, particularly for the
potential contribution the sector
can make to food security, to
reducing pressure on wild fish
stocks and to maximizing the use
of scarce freshwater resources.

usage of scarce natural resources
such as freshwater. Moreover they
can bring abandoned agricultural
farms back into productive use,
abandoned because of increasing
salinization of groundwater due
to over abstraction, a problem
commonly experienced across the
region.

Egypt leads the Near East region
in aquaculture production (1.14
million tonnes in 2014 [FAO
Statistics database]) but 80 percent
of that total is produced in
freshwater. In the arid Gulf
countries, aquaculture producers
have to face challenging conditions
of high summer air and water
temperatures, elevated sea
salinities and limited freshwater
availability, and this prompts
them to look to alternative and
innovative technologies.

At the “Global Forum for
Innovations in Agriculture”
meeting held in Abu Dhabi,
United Arab Emirates, during
16-18 February 2016, FAO chaired
a round table discussion session
on innovative technologies in
aquaculture, covering aquaponics,
recirculating aquaculture systems
(RAS) and biofloc. Fourteen experts
participated in the discussion,
drawn from governments and the
private sector of the region, and
from regional, European and North
American academia. Discussion
points included RAS, aquaponics,
biofloc, the potential for offshore
fish cage farming, culture of
microalgae and the innovative
biofuels project commencing at the
MASDAR Institute of Science and
Technology1 in Abu Dhabi.

In the Red Sea, cage culture of fish
has started and is set to expand in
the next few years. There is one
cage fish operation in the Arabian
Sea off the United Arab Emirates
(UAE) coast, and potential exists
for some expansion there and off
Oman. Within the Gulf, however,
investors are looking more at the
potential for land-based, closed
systems. These can be designed to
side-step the challenges of elevated
temperatures and salinities, and
the limited availability of favourable
sites along the coast, and can offer
opportunities for both fresh and
marine aquaculture with minimal
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A month later, FAO organized and
chaired a session at the Middle
East Aquaculture 2016 meeting,
held in Dubai from 13-14 March
2016, with key presentations
on four topics: Sherif Sadek, a
leading aquaculture consultant
from Egypt, offering an overview
of opportunities for desert
aquaculture; Davide Crescenzo of
Acquacoltura Italia S.r.l. presenting
on the potential for aquaponics
in the Gulf region; and Edoardo
Pantanella, FAO consultant,
speaking about RAS and biofloc
systems. The presentations were
well received by the attending
specialists and led to follow-up
interest from several private sector
companies.

Of the countries of the Gulf,
Saudi Arabia, Oman and the
UAE in particular, are pushing
an expansion of aquaculture as
part of their future agriculture
development strategy. FAO has
been closely involved with research
and development in the sector in
Saudi Arabia for several decades
and has recently completed a
project that, through GIS mapping
and several other initiatives, has
laid the groundwork for major
expansion of cage farming in the
Red Sea over the next few years.
The UAE has recently completed
the construction of a large
marine fish hatchery and research
facility targeting production of
10 million juveniles per year of
local species that will provide a
key building block for aquaculture
expansion in the country. Oman
has seen significant interest
from investors and has approved
three aquaculture investment
projects already with many more
in the pipeline. Qatar is close to
completing a new aquaculture
research centre to support
national development in the
sector. Aquaculture and innovative
systems are set to grow in the Gulf
region.
FAO looks forward to supporting
the countries of the region further
in their efforts to build sustainable
aquaculture industries adapted to
the challenging physical conditions
of the Gulf region, bringing to the
table the Organization’s skills and
knowledge in planning, strategy
development and technologies.

SEE ALSO
1

MASDAR Institute of Science
and Technology website:
www.masdar.ac.ae
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The Aquaculture Investment Forum in the
Kingdom of Saudi Arabia
The trade exhibition for aquaculture
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o promote the sustainable development
of aquaculture sector, the project titled
“Strengthening and Supporting Further
Development of Aquaculture in the Kingdom of
Saudi Arabia” (UTF SAU/048/SAU) in partnership
with the Ministry of Agriculture of the Kingdom
of Saudi Arabia (KSA), organized a National Forum
on “Aquaculture Investment Opportunities“ and a
Technical Seminar on “Aquaculture technologies”.
The Forum was held on the 27th of January in
Yanbu (KSA) to highlight existing and developing
opportunities in investing in mariculture, raising the
awareness on available technologies, increasing the
level of confidence in investing in a sector relatively
new for the country and reducing the perceived
risks associated with this kind of investments. It
was an excellent platform for decision makers and
investors interacting with international experts on
challenges and opportunities of marine aquaculture
development.
The event was attended by aquaculture stakeholders
from the private sector, newly established projects
as well as potential investors interested in entering
into the aquaculture business. Governmental
representatives from the Aquaculture Department
of the Ministry of Agriculture (ADMA), decision
makers and producers associations contributed to
strengthening the discussion.
A number of issues were discussed during the forum,
among others: reasons for investing in aquaculture
in the KSA from the public and private perspectives;
existing potential, opportunities to aquaculture
development and investment; site selection and
spatial planning; environmental and socio-economic
viable aquaculture investment models, aquaculture
technology, equipment and services available for
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goods and services organized in Yanbu,
Saudi investors;
Kingdom of Saudi Arabia
best management
practices and
standard operations procedures.

Several international speakers were invited to
contribute to the Forum and the Technical seminar,
among others:
– Mr Johán H. Williams, Director of the
Department for Fisheries and Aquaculture of
the Ministry of Trade, Industry and Fisheries
(Norway), who delivered a keynote speech on
the key issues that permitted the successful
development of Aquaculture in Norway;
– Mr Justin Saunders, GIS expert, who described
the activities implemented by the UTF project in
spatial analysis applied to aquaculture and the
development of the “Atlas for Potential Areas for
Cage Aquaculture in the Red Sea”;
– Mr Austin Stankus, aquaponic expert, who
explained the principles of the aquaponic systems
and their comparative advantages for the arid
climate of KSA;
– Mr Alessandro Ciattaglia, cage aquaculture
expert, who illustrated the technical and
economical feasibility study model developed
with the UTF project to help investors and
MoA staff in the drafting and evaluation of the
feasibility studies for cage aquaculture;
– Mr Nian Taw, biofloc aquaculture expert, who
delivered a speech on biofloc technology and the
potential for Saudi Arabia.

Trade exhibition
A 2-day trade exhibition was also organized
together with the forum and booths were made
available to 26 national and international suppliers
of goods and services in aquaculture interested to
promote their products and to facilitate contacts
among suppliers and investors.
This successful initiative, first of this kind in KSA,
provided a dynamic exposure of key industry
players, decision makers and allied stakeholders,
witnessing exclusive new product demonstrations
and networking with industry leaders on diverse
aqua sectors for exchange of technologies, services
and products.
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Key Project Achievements in the
Kingdom of Saudi Arabia:

trade). The
Saudi Arabian
authorities have
embarked on
an ambitious
reform
programme
to encourage
greater
participation
in the sector
by the private
sector. Indeed,
Training session in the JFRC on microalgae production
the country’s
Fisheries and
quaculture in the Kingdom
Aquaculture Sector Development
of Saudi Arabia has been
Plan has set an annual fish
expanding steadily, generally
production target of 600 000
considered as a promising food
tonnes by 2030, starting from
production sector and a key
the current level of less than
element of the national food
30 000 t/year. The achievement
security strategy. Furthermore,
of this production will be mainly
the expansion of the industry
through the development of the
is increasingly providing
marine fish farming cage subemployment opportunities at
sector, primarily along the Red Sea
all levels along the value chain
coastline.
(i.e. production, processing and
The project “Strengthening and
supporting further development
of aquaculture in the Kingdom
of Saudi Arabia (UTF/SAU/048/
Written by:
SAU)”, implemented from 2012–
2016, has significantly contributed
Francesco Cardia
FAO Consultant, Jeddah Fisheries
to the growth of the Saudi cage
Research Center (JFRC), Jeddah,
aquaculture sub-sector. The
Saudi Arabia
increase in the national technical
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capabilities, the development
Alessandro Lovatelli
of technical and legal tools for
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Department, Rome, Italy
planning and managing the
E-mail: Alessandro.Lovatelli@fao.org
sub-sector and the improvement

A

of local expertise in fish seed
production are among the key
achievements under the project.
The project, implemented
under the 2012–2016 technical
cooperation agreement between
the Saudi Ministry of Agriculture
(MoA) and the Food and
Agriculture Organization, came
into operation in June 2012 and
terminated in July 2016. The
main beneficiaries of the project
results have been the staff of the
Aquaculture Department (ADMA)
and those in the Jeddah Fisheries
Research Center (JFRC), both
under the MoA.
The main objective of the project
was to support the sustainable
and responsible development
of marine aquaculture in
the Kingdom with improved
performance capacity of ADMA
and JFRC to support and facilitate
the development of the sector.
During the project implementation
the activities were executed in order
to achieved the following objectives
in strengthening the:

1. technical capabilities to support
the development of a marine
cage aquaculture sector;
2. technical capabilities to ensure
an adequate growth in quality
hatchery-produced fish seed;
3. national aquaculture applied
research competencies; and the
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Latest FAO/KSA Aquaculture Unilateral Trust
Fund Project Recently Terminated
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The Recirculation Aquaculture System installed in the fish hatchery of the JFRC

4. technical ability of the
MoA and JFRC to provide
institutional support to the
growing aquaculture industry.
–
The project produced a
large number of deliverables
certainly because of the strong
commitment and participation of
all key players and contributed to
the development of the sector in
line with the National Fisheries and
Aquaculture Sector Development
Plan, through the implementation
of well-coordinated activities
in line within those outlined
in the larger strategic plan.
The advanced fish farming
and monitoring technologies
introduced have been adequately
acquired by the sector ensuring
that the expertise developed
contributes to the long-term
sustainability of the project
outputs.

–

–

–

–
Furthermore, the project
established a strong collaborative
relationship with the newly
established Saudi Aquaculture
Society (SAS), the main Saudi fish
producer association that includes,
as members, the key Saudi marine
aquaculture companies.
The key project achievements
include the following:
– the establishment of a
permanent Geographic

34

–

Information System (GIS)
Working Group in the JFRC
responsible for marine
aquaculture site selection;
the production of six technical
guidelines and manuals
(in English and Arabic) in
support of cage aquaculture
development;
the validation and introduction
of new farming technologies
in the Red Sea environment
(incl. recirculation aquaculture
system (RAS); shrimp and fish
biofloc farming; and high
density microalgae
photo-bioreactor);
the complete design of a new
and modern finfish hatchery for
research purposes to support
the long-term diversification of
the aquaculture industry;
the acclimation of three
new species for the Saudi
aquaculture sector;
the organization of 22 training
events (workshops, study tours,
forums, etc.) involving more
than 500 participants; and
the strengthening the
national research networking
with international research
institutions and the
development of collaborative
research project proposals.

The FAO/KSA aquaculture project
was operationally closed in July
2016 and discussions are already
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ongoing on the design of a new
and larger FAO/KSA technical
cooperation programme this time
also covering the capture fisheries.
FAO, through the Fisheries
and Aquaculture Department,
is actively involved in the
identification of the main fisheries
and aquaculture issues that still
require technical assistance in
order to prepare and submit a
new project proposal under the
umbrella of a Saudi Blue Growth
initiative.

SEE ALSO
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New Regional Mechanism to Foster the
Contribution of Fisheries and Aquaculture to
Food Security and Nutrition
arliamentarians can play an
instrumental role in fisheries
and aquaculture sustainable
development, by working together
with governmental executive
entities. Good sectorial legal
frameworks and policies, as well
as allocation of sufficient resources
for enhancing and managing the
fisheries and aquaculture sectors
within countries, very much
depend on a close collaboration
between the legislative and the
executive authorities, which
together must also encourage
and include social participation
in sectorial decision-making. This
has been the rationale behind
the creation of the Forum of
Parliamentarians of Fisheries and
Aquaculture of Latin America
and the Caribbean, which has
been promoted and facilitated
by the FAO´s Regional Office for
Latin America and the Caribbean
(FAO-RLC) since 2014 with good
progress. FAO has not only
become a bridge between these
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Opening of the Forum; from left to right, Senator Salvador López, President of the Fisheries
and Aquaculture Commission of the Mexican Senate; Deputy Cleber Verde, President of
the Joint Commission of Fisheries and Aquaculture of the Congress of Brazil and Alejandro
Flores- Nava, FAO-RLC

two entities within countries, but
is also providing sound technical
advice in relevant subjects that
contribute to food security and
nutrition and poverty alleviation
through fisheries and aquaculture.
Even though fisheries and
aquaculture have been practiced
for centuries in Latin America
and the Caribbean, and in
most countries of the region
these two sectors contribute
significantly to both the economy
and the social wellbeing, not
all national governments have
fisheries and aquaculture in a
high level institutional hierarchy,
thus these sectors remaining
low in the political agenda
with negative repercussion on

resource allocation and ultimately
preventing them to achieve their
full national potential.
This situation is even more
conspicuous as far as
parliamentarians are concerned,
since fewer countries have
Fisheries and Aquaculture
Affairs Commissions within the
Parliaments, Senates or Deputies
Chambers. Nevertheless, both
national fisheries authorities and
parliamentarians do have legal
mandates and instruments to
foster fisheries and aquaculture
sustainable development in their
countries.
On October 2013, a meeting
was organized by FAO with the
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The Forum of Parliamentarians of Fisheries
and Aquaculture of Latin America and the
Caribbean:

LATIN AMERICA AND THE CARIBBEAN

President of the newly created
Fisheries and Aquaculture
Commission of the Mexican
Senate, to propose the
creation of a regional Forum
for parliamentarians whose
mandates included fisheries and
aquaculture. The response was
very positive and it was agreed
that the objectives of such a
mechanism would be three
fold: (1) to exchange fishery and
aquaculture legislation and policy
experiences to improve national
legal frameworks and practices in
Latin American Countries; (2) to
create a common front to foster
the contribution of fisheries and
aquaculture to food security and
nutrition and poverty alleviation
and (3) to help, through
legislation actions, tackle specific
issues affecting the fisheries and
aquaculture sectors.
The Mexican Senate agreed to
organize the first meeting of the
Forum in Mexico City, which took
place on May 28-29, 2014. It was
attended by 25 parliamentarians
of 11 countries of the region.
There was a political declaration
through which a number of
commitments were made,
including: working closer to the
national fisheries and aquaculture
authorities; improving the fisheries
and aquaculture legal and policy
frameworks of their countries;
advocate for increased funds for
fisheries research for scientificallybased decision-making; increase
and/or create policies and their
instruments to strengthen the
economic and environmental
sustainability of resource-limited
aquaculture farmers; make the
Forum of Parliamentarians of
Fisheries and Aquaculture of
Latin America and the Caribbean
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(FPFALAC) a permanent
mechanism and invite FAO to
become a permanent advisor to
the Forum, amongst others.
The second meeting was held in
Brasilia, Brazil, on December 3-4,
2015, where 25 representatives
of 10 countries attended. The
Statutes of the mechanism
were adopted officially and an
agreement was made to adopt
the following commitments by
parliamentarians to promote and
execute in their own countries:
i) support the creation of multisectorial working groups to
promote the inclusion of fish
in school feeding programs; ii)
strengthening social protection
schemes for small scale fisher folk
and resource-limited aquaculture
farmers and iii) promote
vulnerability assessments of the
fisheries and aquaculture sectors
as a basis for national sectorial
adaptation strategies.
As a follow-up to these
commitments, FAO-RLC
co-organized with the Mexican
Senate, a national multi-sectorial
forum to formulate a road map
for the inclusion of fish in the
school feeding and institutional
procurements programs, which
was successfully held in January
this year. Similar events, whose
objectives are to include fish
in school feeding and public
procurements, were held in Costa
Rica, Guatemala and Paraguay,
and will soon be organized in
Panama and some States of
Mexico.
The III meeting of the FPFALAC
will be held in March, 2017 in
Santo Domingo, Dominican
Republic and this time
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representatives of both the
Parliamentarians Front Against
Hunger and of the Latin American
Parliament (PARLATINO) will
be present as well. Besides
further involvement in activities
contributing to the three major
areas of commitment agreed by
the II FPFLAC, parliamentarians,
with FAO´s assistance will also
engage in the formulation of
a regional frame-act for the
strengthening and sustainability
of small scale fisher folk. It will
be an opportunity to improve
the articulation of all three
parliamentarians’ mechanisms and
to formulate a meaningful law
that includes the principles of the
Voluntary Guidelines for Securing
Sustainable Small-Scale Fisheries.
The Forum is already yielding
important results, such as political
thrust to important areas related
to FAO´s mandate through the
fisheries and aquaculture sectors.
FAO has been the creator/promoter
of this mechanism and is now a
permanent advisor to the Forum.
The Forum should be
assisted/accompanied by FAO
in its consolidation phase, thus
providing technical support
and promoting linkages with
other regional mechanisms. It
is important to establish a close
relation with the Commissions
that deal with fisheries and
aquaculture within Congresses
and/or Parliaments, to guarantee
continuity of actions and
participation, which can be
interrupted due to the end of
term of parliamentarians that are
members of the Forum.

Building a Sustainable Future for
Aquaculture in Costa Rica

The growth of fish and shellfish
culture as well as the expansion
of the farming areas under
production have mostly happened
as a result of initiatives by private
entrepreneurs which in most areas
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In 2014 total aquaculture
production was around 22 600
tonnes of which 78 percent
from freshwater with tilapias
as the main species, but with
a small contribution from trout
(864 tonnes). The remaining
production comes from
brackishwater with shrimp as the
most important species group, but
with a quickly growing production
volume of spotted rose snapper
(Lutjanus guttatus) and a small but
increasing production of Japanese
oyster (Crassostrea gigas).

Semi-intensive shrimp farming in Puntarenas, Costa Rica

has greatly outpaced the capacity
of the relevant authorities to plan
and manage the development of
the sector, and has consequently
happened with limited public
support. Lack of spatial planning
and area management for
aquaculture in Costa Rica has
prevented the full potential of the
sector and has raised concerns
about its environmental and social
impacts.
A comprehensive and coordinated
spatial plan with cross-sectorial
participation and involvement and
coordination of relevant institutions
is needed in Costa Rica to better
manage existing aquaculture, in
order to facilitate development
actions and to secure an adequate
allocation of space for expansion

in waters and land for sustainable
growth of aquaculture.
FAO is providing technical
support to Costa Rica on the
project “Assistance for the
Development of the Basis for
the Planning of the Aquaculture
Sector” (TCP/COS/3501). This
project aims to provide the
Costa Rican Institute of Fisheries
and Aquaculture (INCOPESCA)
with the tools for planning and
managing the development of
aquaculture with the involvement
of all stakeholders, to improve
governance, ensure sustainable use
of available resources and increase
socio-economic benefits.
The project is expected to prepare
a sector review for aquaculture
development to assess the current
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ith the stagnation and
decline of capture fisheries
over the last 25 years, aquaculture
has gradually gained more
importance as a producer of
seafood and as a creator of new
employment opportunities in
Costa Rica.
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Semi-intensive shrimp farming and solar salt ponds in Puntarenas, Costa Rica

conditions and future prospects
for sustainable aquaculture.
The project is also expected to
produce an inventory to show
the location of the existing
aquaculture (and planned) farms
and their characteristics (cultured
species, technology used, culture
systems, environments, farm
characteristics, production,
quantities and values, seed input
quantity, etc.). In addition, the
project will follow an ecosystem
approach to aquaculture (EAA)
for effectively integrating parts of
the aquaculture sector into local
planning. The EAA provides clear
mechanisms for engaging with
producers, government and other
users of resources for the effective
sustainable management of
aquaculture operations by taking
into account environmental, socioeconomic and governance aspects,
and by explicitly including concepts
of carrying capacity and risks1.
Two technical seminars on
the “Ecosystem approach to
aquaculture (EAA)” and “Spatial
planning for aquaculture” were
conducted on May 9th 2016 at
the Marine Biology Station of the
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National University of Costa Rica
(UNA) in Puntarenas with a group
of 14 stakeholders from different
institutions, and on May 11th 2016
at the FAO office in San José with
a group of 11 staff from the Costa
Rica Institute for Fisheries and
Aquaculture (INCOPESCA) and the
University of Costa Rica (UCR).
Both seminars were organized
by INCOPESCA and conducted
by FAO. The seminars were an
ideal opportunity to describe and
promote the EAA guidelines and
other key publications produced
by FAO to enhance spatial
planning and area management
for sustainable aquaculture. The
mission included field visits to
semi-intensive shrimp farming and
solar salt ponds in Puntarenas,
as well as trout farms in high
mountain ranges in the central
area of the country. The objectives
of the field trips were to generate
hands-on information to be used
in the seminars, and to validate
the quality of information being
collected to create an aquaculture
inventory for the country. On
May 11th the Department of
Control and Satellite Monitoring
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of INCOPESCA, which is
currently focused on fishing
vessel surveillance was visited to
assess their human and technical
capacity to develop and maintain
an aquaculture inventory for
Costa Rica.
Feedback from the farmers during
the field visits and participants
of the seminars revealed that
the main issue for aquaculture
development in Costa Rica relates
to governance, specifically to
the long processes for obtaining
leasing, licensing and permits
to allow sustainable growth of
aquaculture.

1. FAO. 2010. Aquaculture
development. 4. Ecosystem
approach to aquaculture.
FAO Technical Guidelines for
Responsible Fisheries. No. 5,
Suppl. 4. Rome, FAO. 53 pp.
(also available at www.fao.org/
docrep/013/i1750e/i1750e00.htm).
FAO & World Bank. 2015.
Aquaculture zoning, site
selection and area management
under the ecosystem approach
to aquaculture. Policy brief.
Rome, Italy. (also available at
www.fao.org/documents/card/
en/c/4c777b3a-6afc-4475-bfc2a51646471b0d).

Improving Food Security in the North
East of Haiti:

SUMMARY

and increase production and

(2) grow-out culture of red tilapia

he Small Island Developing

agriculture development. As part

in cages; and (3) establishing

States of Haiti is particularly

of this programme, FAO and the

good practices for fish processing

vulnerable to natural disasters.

EU collaborated on developing

and marketing. The project so far

Throughout its history, the country

Farmer Field Schools (FFS) in the

has provided 22 cages (PVC 4 m3)

has suffered cyclones, hurricanes,

Northeastern area of the island.

to four FFS members, and cages

tropical storms, torrential rains,

In this area of the country, work

were assembled and installed in

floods and earthquakes. Food

began on developing agricultural

Lake aux Bœufs. To facilitate the

insecurity and hunger are also

production of milk, peanuts,

production of fry and to reduce

chronic issues in Haiti, which is the

manioc and honey. Within this

the mortality due to the long

poorest country in the Western

programme, an aquaculture

distance transport of fingerlings,

Hemisphere and the second

component was introduced into

the project is developing a simple

most densely populated, with

the FFS activities – training four

hatchery consisting of four earthen

two and a half million Haitians

communities in cage aquaculture

ponds close to the shore of the

living in extreme poverty. Haiti

production of red tilapia in the

lake. Each cage has been stocked

itself, with the assistance of the

Lake aux Bœufs. The aquaculture

with 1 200 fingerlings of red tilapia

European Union, implemented

component includes three main

(average weight of 1 g) which

a Millennium Development Goal

activities: (1) fingerling production

reached 150 g in two months. The

Programme in 2013, emphasizing

of red tilapia hybrid (Oreochromis

estimated annual production is of

as a national priority, the need

mossambicus x Oreochromis

300 tonnes/year once all 22 cages

to strengthen food security

niloticus) in earthern ponds;

will be operational.

T

Amélioration de la sécurité alimentaire dans le
nord-est d’Haïti :
Composante aquaculture du projet GCP/HAI/030/EC
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e projet élaboré dans le cadre
des Objectifs du Millénaire
pour le Développement (OMD)
est financé par des fonds de
l’Union européenne. Le projet a
un budget total de 20 millions
d'Euros (dont 4 millions pour la
Composante FAO) et s’inscrit dans
les priorités nationales du pays
à la fois en matière de sécurité
alimentaire, de relance de la
production et de développement
agricole. La période de mise en

œuvre du projet se déroule sur
une durée de 36 mois, du 1er
janvier 2013 au 31 décembre
2015. Le projet vient de
recevoir une prolongation sans
augmentation de budget jusqu’au
22 novembre 2016.
Le projet a adopté une approche
du type : Champs Écoles
Paysannes (CEP) qui prévoit
une participation active des
bénéficiaires au développement
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Aquaculture Component of Project
GCP/HAI/030/EC

Les bénéficiaires ciblés du
projet sont premièrement
les membres de quatre CEPs
(environ 80 personnes) et les

40

d’un centre de production
des alevins (écloserie) vue les
potentialités de production de
poisson en cage dans ce plan
d’eau et surtout grâce à la
disponibilité en eau pendant toute
l’année (alimenté par plusieurs
petites rivières).
Actuellement dans le lac, il y’a
dix cages placées à 50 mètres de
la côte sud-est à une profondeur
entre 2-3 mètres et ensemencés
avec 12 000 alevins de tilapia
rouge (poids moyenne d’alevin
1 gramme). L’eau est bien
oxygénée grâce au vent dominant
qui vient du nord-est. Les poissons
sont alimentés avec de l’aliment
commercial granulé avec un
pourcentage en protéine de
30-40 pour cent. Le taux de
croissance est plutôt élevé vu que
les poissons ont grandi jusqu’à
150 grammes (taille commerciale
de poisson la plus appréciée dans
le marché local) pendant deux
mois.
Le projet a fait construire trois
bateaux en bois dans le village
de Derac et les a donné aux CEPs
afin d’améliorer la gestion des
cages (alimentation des poissons,
transport d’alevins, etc.).

©FAO/V. CRESPI
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communautés à
proximité des plans
d’eau à faible revenu,
principalement des
petits agriculteurs
ou commerçants en
mesure de diversifier
leur production.
Le projet visera de
manière plus générale
les consommateurs
qui bénéficieront
d’un meilleur
Récolte de tilapia rouge dans les cages – Tilapia harvesting
in the cages
et plus régulier
approvisionnement
du savoir agricole et donc, à
en protéines animales et des
une valorisation de la fonction
produits agricoles de bonne
paysanne. Cette stratégie a
qualité.
comme objectif général de
mieux organiser les bénéficiaires,
Les systèmes de production de
principalement les pêcheurs
tilapia rouge prévus incluent (i) la
et les petits agriculteurs, en
production d’alevins à travers la
CEPs pour assurer une gestion
construction d’un micro centre
participative et solidaire des
de production dans le site de
activités d’aquaculture dans les
Meillac ; (ii) le grossissement
plans d’eau sélectionnés. Les
intensif des alevins en cages
sites d’intervention du projet
flottantes en pvc de 4 m3
sont représentés par le lagon
(2m x 2m x 1m) jusqu’à la taille
aux Bœufs et incluent les villages
commerciale (150 g) ; et (iii) le
de Mapou, Philibert, Meillac et
traitement et la commercialisation
Robino. Ce dernier est situé à côté
du poisson produits dans les cages
du lagon de Robino qui à cause
dans le lagon aux Bœufs.
de la récente sécheresse, n’est
plus objet d’exploitation.
Le lagon aux Bœufs représente
un site idéal pour l’établissement
Les activités de la composante
aquaculture du projet sont
mises en œuvre à travers une
équipe technique formée par
M Edoardo Seminario (Consultant
Conseiller technique principal),
M Eric Auguste (Coordonnateur
national du projet), M Soniel
Mercius (Consultant national en
aquaculture) et quatre animateurs.

Cages dans le lagon aux Bœufs – Cages in the Lake auxs Bœufs
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En ce qui concerne les poissons
produits par les CEPs du projet,
la plupart du temps, la récolte
n’est pas totalement écoulée
pendant la journée due au
manque de demande. En
conséquence le projet a assisté
les CEPs afin de participer à des
foires organisées dans plusieurs

localités. La construction des
stands pour l’exposition et la
vente des produits agricoles
produits par les CEPs (tels que
les arachides, le miel, le lait, le
manioc, et le poisson) permets
aux membres de CEPs de faire
de la promotion de leur produits
et de les vendre directement sur
place. Dans le stand des poissons
en particulier les femmes des
CEPs ont l’habitude de cuisiner le
poisson et organiser une session
de dégustation et vente (poisson
frit et boucané). Donc les foires
sont à la fois une occasion pour
faire connaitre les activités, tel
que l’approche CEP du projet et
la vente de produits par les petits
agriculteurs-pisciculteurs.
La production piscicole à travers
la construction d’un centre de
production d’alevins (écloserie) et
le grossissement des alevins dans
les cages, a été bien acceptée par
les bénéficiaires en tant qu’activité
supplémentaire au sein des
exploitations agricoles familiales.
L’approche CEP dans le nord-est a
sorti des résultats encourageants

qui pourront être élargis à une
plus grande échelle (régionale ou
nationale). Cette approche permet
aux membres de CEPs d’avoir
une majeure autonomie respect
à la faible assistance technique
fournie par l’État et de renforcer
la collaboration et l’interaction
avec les autres membres. Dans
les conditions actuelles du Pays
l’approche CEP est surement une
stratégie gagnante qu‘il faudrait
appliquer au reste du pays.
L’équipe du projet est très motivée
et a établis une forte collaboration
avec les membres de CEPs sur le
volet pisciculture. La participation
active des membres de CEPs ainsi
que l’encadrement et le suivi
sur le terrain par le consultant
national restent les éléments
sensibles quant à l’impact des
actions entreprises dans le cadre
de ce projet. Les aspects liés à la
production des alevins (écloserie),
disponibilité en intrants (aliment
pour les poissons et cages) et au
traitement et commercialisation
du poisson représentent des
éléments clés pour garantir la
durabilité du secteur aquacole
dans le nord-est comme dans tout
le pays.

SEE ALSO

©FAO/V. CRESPI

www.fao.org/in-action/
promoting-aquaculture-for-foodsecurity-and-employment-inhaiti/fr/

Vente de poisson à la ferme – Selling the fish at the farm

Crespi, V. 2011. Projets de
Promotion et Développement de
l’Aquaculture en Eau Douce à Haïti.
FAO Aquaculture Newsletter. June
2011. No. 47. pp.12-15
www.fao.org/docrep/014/
ba0099e/ba0099e00.htm
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Le traitement et la
commercialisation du poisson
représente un problème important
soit pour la pêche que pour
l’aquaculture dans tout le pays.
L’utilisation de la glace n’est pas
pratique courante à bord des
embarcations de pêche mais
uniquement après débarquement
dans les cas du stockage pour
constituer la quantité nécessaire à
écouler vers les marchés de vente
(Cap Haïtien et Ouanaminthe).
La situation hygiénique des
deux marchés et en particulier la
manière avec laquelle les poissons
sont conservé, est très mauvaise.
Les poissons sont exposés en
plein soleil sans être protégé des
mouches et sans l’utilisation de la
glace.

SUB-SAHARAN AFRICA

W

ithin the framework of
a sub-regional project
“Promoting Agricultural
Diversification to Reduce Poverty,
Fight Malnutrition and Enhance
Youth Employment Opportunities
in Eastern Africa” 1 200 farmers
have been target in four countries
(Kenya, Uganda, Rwanda and
Burundi). In Rwanda and Burundi,
an average of 6 000 poultry
eggs/month/farmer was produced,
which translates into a gross
income of USD 720 and a net
income of USD 470/month/farmer
in the first cycle of production.
In Kenya and Uganda 820 fish
farmers (85 percent aged 15-35
years) are benefiting from this
project. Project contribution has
been in the form of start-up
production input kits and
intensive training with technical
backstopping missions from
FAO Officers to train the young
farmers in multifaceted technical
aspects including mentoring on
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entrepreneurship,
business, nutrition
and associativism.
Beneficiaries
are currently
producing,
making income
and generating
profit from their
ventures. An
average of 65 000
fingerlings have
been produced
every month in
private hatcheries
(X3 hatcheries/
country) and
25 000 fingerlings
Earthen pond construction in Kenya
in State hatcheries
(2 hatcheries)
sector in order to: (i) improve
supported by the project with an
their income and own access to
improvement of 60 percent of
food; (ii) increase the availability
production from the beginning
of locally produced eggs and
of the project intervention. This
fish, and improve their access
has translated into a shift in
for vulnerable children through
gross income of USD 8 205 to
school feeding programmes; and
USD 21 176/month on average.
(iii) increase the overall productive
Intensive training on several
capacities of both the poultry and
aspects of aquaculture and poultry
aquaculture value chains.
topped with linkage to markets
has been a key component of
More than 45 percent of
project success, with all egg and
the beneficiaries have been
fish producers having been linked
transformed into businessto the national and regional
oriented rural and peri-urban
markets.
entrepreneurs. The rest are
still being mentored to jump
The overall objective was the
from subsistence and hand-out
creation of decent employment
mentality to one entrepreneurshipopportunities for young women
oriented mind-set. In the latest
and men in the agricultural
six months a total of 22 tonnes
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Promoting Agricultural Diversification
to Reduce Poverty, Fight Malnutrition
and Enhance Youth Employment
Opportunities in Eastern Africa

Young women and men involved
in pond construction now make
profits of approximately USD 340400/1000 m2 of grow-out pond/
growing cycle in addition to the
opportunity cost of their own
labour, which they set up to about
USD 50 to 60/12 days of work
or USD 5/day. This represents
229 percent (slightly the double)
of the average income of a
Ugandan farmer (USD 2,18/day).
Young women and men involved
in fish fingerling production are
getting incomes that vary from
450 to 1 200 USD/month and
helping their families. Service
providers previously contracted by
FAO are now employing young
men and girls that were trained
by the project to undertake work
on site survey, pond construction,
hatchery production and nursing
and marketing.

nutrition, with at least three
schools that have improved
the diet of more than 1 000
children by feeding them twice
a week with a diversified diet of
fish, eggs, and vegetables.
Hence, there is a huge potential
for up scaling, considering the
very high level of achievement due
to the interest of the beneficiaries
and governments as a result of
the yields and income.
Promoting agriculture diversity
through fish culture, poultry and
vegetables can boost employment
opportunities for rural young
women and men in addition to
increasing food security, building
resilient livelihoods and giving
them the possibility of dreaming
with a better life including high
education. Intensive training in all
aspects of the aquaculture sector
and linkage to the market are
to be pursued in future projects.
However, projects to build
resilience through nutrition and
employment should have a longer
life span as beneficiaries often
have been exposed to production
techniques for the first time; these
type of projects require at least
four years to secure a sustainable
capacity development.

Keys results of this project are the
following:
– Fingerling production on
beneficiary farms has been
increased by 60 percent.
– Income of beneficiary producers
has gone up by 68 percent.
– 70 percent of
beneficiary
producers have
been linked
to national or
regional markets
– Uganda,
Rwanda and
Kenya have
reported specific
Fish ponds with fertilized waters in Kirinyaga, Kenya
initiatives on
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The project has resulted in decent
youth employment in the selected
countries. Some of the beneficiary
youths have immediately enrolled
in technical schools or universities
as part-time students, and
others are now serving as service
providers (e.g. pond construction,
pond management, fingerlings
producers and traders) for others
who want to start fish farming.
Youth are now able to estimate
their work, negotiate for contracts
without being cheated and get
paid the real value of their labour
cost and run their construction,
fish farming or poultry activities

as a business to generate decent
incomes. Youth groups have now
linkages to farms, organizations
and individuals that require their
services both within and outside
project areas.

SUB-SAHARAN AFRICA

of table fish were produced
under the project in Kenya and
Uganda. Sales of both fingerlings
and table fish accounted for
USD 155 000 that reverted to the
fingerling producers and grow-out
farmers in Kenya and Uganda.
On average the gross income/
month for a private seed producer
is of USD 6 320 while that for
the state-owned hatcheries is
USD 2 200/month, which represent
a 68 percent improvement from
the beginning of the project.
Intensive and repeated training
on “Principles of Aquaculture”,
“Doing Aquaculture as Business”,
“Site Selection and Pond
Construction”, “Seed Production
and Hatchery Management”
topped with linkage to markets
have been the key components
of project success, with most of
the fish producers been linked
to the national and regional
markets. The national market is
mostly composed by hotels and
restaurants, boarding schools, and
army barracks, while the regional
markets are absorbing fresh or
dried fish, and also exports of
catfish fingerlings.
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T

he project on the “Development
of a Mariculture Sector in
Zanzibar” (GCP/URT/146/ROK)
was officially launched in Zanzibar
in July 2016. The project was
declared open by the Principal
Secretary of the Ministry of
Agriculture, Natural Resources,
Livestock and Fisheries (MANRLF)
on behalf of the MANRLF Minister
of the Revolutionary Government
of Zanzibar.
This project supports the
construction and operation of
a marine multi-species hatchery
and fish farmers in Zanzibar. It is
a 3-year project funded by the
Korea International Cooperation
Agency (KOICA) and implemented
by the Food and Agriculture
Organization (FAO).
The species produced in the
hatchery will be the milkfish
(Chanos chanos), the mud or
mangrove crab (Scylla serrata)
and sandfish (Holothuria scabra).
Production will first be tested,
validated and then up scaled. So
far, there has been no significant
aquaculture development for either
crab or sea cucumber in Zanzibar
however, strong market demand
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for both species, indicate
that there is potential for
farming development
of high value species if
quality seed and feed are
available.

©FAO/A. MENEZES

Establishing a Marine Multi-species
Hatchery and Supporting Local Farmers
in Zanzibar

Group photo FAO, KOICA, MANRLF after the meeting
with the Minister of Agriculture

The project is strongly businessoriented with its capacity
development component involving
local hatchery staff and farmers.
Government extension staff will be
involved in supporting aquaculture
farmers in Zanzibar, and applied
research will be an important
component of the project since
opportunities for collective research
will be created with the hatchery
project.
A public-private partnership
strategy for the sustainable
operation of the marine hatchery is
an integral part of this project since
its preparation phase in order to
ensure the long-term sustainability
of the facility. The project is
being implemented through the
guidance of a board which will
also be responsible in determining
the proper exit strategy once the
project ends. Members of the
board are representatives from
MANRLF, the State University of
Zanzibar (SUZA), the Chamber
of Commerce, Industry and
Agriculture (ZNCCIA), FAO,
KOICA and a number of other
key stakeholders from the private
sector as invited members.
The primary stakeholder are the
MANRLF as the development and
regulatory agency for aquaculture;
SUZA; the government agencies
responsible for the environment,
commerce and trade, and industry;
the current farmers, prospective
entrants, and prospective investors
in the farming of marine vertebrates
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and invertebrates. Secondary
stakeholders are the input suppliers
for aqua-farming and buyers of
aquaculture products.
Increased aquaculture production
will encourage further investment
in the sector and provide
opportunities for local aquaculture
equipment and feeds suppliers.
With successful public-private
partnerships in place, hatchery
operations are very likely to
grow resulting in long-term
employment and supply of seed
to Zanzibari and also to farmers
on the mainland of Tanzania.
Technical capacity building will
be fostered through the project
and the acquired knowledge
may eventually support the
establishment, through local
expertise, of other commercial
hatcheries and farms.
The launch as well as the first
Board meeting of the project
rolled out positively. The project
team is very motivated and
recommendations by the Board
members have been incorporated
into to the project by the Technical
team in the inception phase.
An experienced Chief Technical
Adviser with a strong private
hatchery background has been
recruited and relocated to Zanzibar.
According to the revised project
work plan the hatchery will be
fully operational toward the end
of 2017 and technical support
to existing farmers will already
commence in 2016.

T

The project is results-oriented,
and takes its direction from the
Country Programming Framework
(CPF) of each country while
assuring alignment with the
Corporate Strategic Objectives. For
instance, these countries identified
as priorities improving incomes of
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Ghanaian youth monitoring hapas with Nile tilapia broodstock

the rural population;
increasing the
resilience of communities and
vulnerable rural households to
food and nutrition insecurity;
promoting decent and productive
employment for the youth;
productivity, competitiveness and
diversification in the fisheries
production sector. Moreover,
the project is aligned with FAO’s
Regional Initiative (RI) Sustainable
Intensification and Value Chain
Development in Africa.
The sub-projects in the six
countries identified their own
needs, with limited coordination
between countries. Interestingly, a
range of fish production systems
was developed, with five countries
attending to pond culture, on top
of that Guinea-Bissau and Senegal
added cage culture, Burkina
Faso added culture in wooden
crates, and Nigeria concentrated
on fiberglass fish tanks only. The
total number of beneficiaries
of the project is limited as
they need much guidance and
encouragement, but then upon
conclusion these youths will have
obtained training that should
lead to decent opportunities for
livelihood generation. The project
is concentrating on the economic
analysis of the outcome, which is
to say that a key indicator is if the
youth trained through the project
activities are able to earn at least
the minimum wages. In all six
countries the results of the first
production cycle are still awaited,
and hopefully the revenues will be
such that new fingerlings and feed
can be purchased to start the next

cycle. Continuation of the newly
acquired profession will depend
on the costs of the inputs; the
sustainability of the intervention
is the profitability of the practices
adopted. Conversely, if inputs have
to be imported at a high price then
small-scale aquaculture units may
not be sufficiently profitable.
Aquaculture development in
novel areas requires coordinated
input supply at the same time
as capacity development and
training. For example, fingerlings
and fish feed are required, but
without local hatcheries and fish
feed mills these imported inputs
can be prohibitively expensive. On
the other hand, without sufficient
demand a local fish feed mill and
hatchery cannot be financially
successful. Reliable access to
inputs, feed and fingerlings, is
one of the major challenges to
the project. Indeed, Burkina Faso
needed to source fingerlings
from Benin, but the length of the
trip resulted in high mortality of
the fish. Developing aquaculture
from scratch is not an easy task
and therefore, it is appreciated
that colleagues in the different
countries are not discouraged by
some hurdles and despite some
misfortune continue to contribute
to fish farming development, food
security and safety, employment
and wealth generation of their
youth groups.
1. GCP/RAF/254/MUL, Creating
decent employment for youth in
aquaculture and cassava value
chains.
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hrough the Africa Solidarity
Trust Fund (ASTF), Burkina Faso,
Cote d’Ivoire, Ghana GuineaBissau, Nigeria and Senegal are
benefiting from assistance of
almost four million dollars to create
decent employment opportunities
for youth through sustainable
aquaculture systems and cassava
value chains1. As the term youth
can be interpreted in many ways,
this project maintains an age
range of 18 to 35 years. This
project takes a participatory, and
patient, approach, taking time to
identify youth beneficiaries. Once
identified, the projects supports
them to form cooperative groups
and train them to become fish
farmers, pond construction gang
members, or fish breeders. On
top of that, it takes six months or
more before fish can be harvested
and any income can be obtained.
The project member countries
took up the challenges and with
varying success they are presently
generating jobs and producing fish.

©FAO/M. VAN DER KNAAP

Decent Jobs for
Youth in Aquaculture
in West Africa
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Managing Aquaculture from Space

S

patial Inventory and
monitoring of aquaculture
Iventory and monitoring of
aquaculture facilities provide
decision-makers with important
baseline data on production, area
boundaries and environmental
impacts. Mapping facilitates
such work and improves the
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effectiveness of interventions
for disaster assessment and
emergency preparedness.
The mapping of aquaculture
facilities can be performed with
good accuracy and at regular
intervals (i.e. minutes, days,
months or years) and at selected
scales by satellite remote sensing.
Remote sensing – using satellites,
aircrafts, drones or fixed sensors
– provides a unique capability for
regular, repeated observations of
the entire globe or specific regions
often of difficult accessibility, at a
fraction of the cost of traditional
surveys. It provides a large
range of observation data that
complement and extend data
acquired from in situ observations
to support aquaculture
management.
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Current challenges for aquaculture
mapping mainly include: (i) limited
awareness of the benefits that
can be derived from aquaculture
mapping by decision makers
and technical personnel;
(ii) limited knowledge on how
to conduct inventories and
analysis; (iii) limited number of
innovative mapping applications;
and (iv) limited human resources,
infrastructure, and finances
necessary to inventory and
monitor aquaculture.
Technical support
FAO is assisting countries to make
an assessment of the present
status of the industry and record
the location of existing (and
abandoned) farms and farming
areas (including information on
aquaculture production) as an
essential step that can ultimately

The NASO map collection already
provides a standardized Microsoft
Excel template and methodology
to conduct an aquaculture
inventory using Google Earth.
This article summarizes pilot
case studies aimed to explore
additional benefits that can
be derived from the use of
Google Earth technology in
the aquaculture sector. The
aim of this effort is to develop
simple methodologies to assist
developing countries to inventory
and monitor aquaculture.
The underlying objective is to
encourage developing countries
to conduct their own aquaculture
inventory, at minimal cost, as part
of their strategic planning process

validate” a total production of
305 tonnes for 2014.

Case studies Fish ponds in
Angola
Angola is one of many countries
that do not report aquaculture
production data. In this case study,
the objective was to use Google
Earth to validate the information
on aquaculture production and
location of facilities collected in
the field by national consultants
during 2014 as part of an FAO
project entitled “Spatial Planning
of Aquaculture Zones in the
Republic of Angola”. The results
show that the number of fish
farms for Nile tilapia (Oreochromis
niloticus) are 58 (i.e. 35 operating
and 23 under construction); only
one of the farms uses cages. By
combining satellite imagery from
Google earth with measurements
on surface area (Figure 1), and
assumptions about pond volume,
fish density, harvest rates, and
seasonal capacity, a conservative
approximation of farmed fish
production was estimated “to

Fish cages in Greece
The Greek fish farming industry
has expanded rapidly over the
past three decades. As in many
countries with a developing
aquaculture sector, regulation has
not kept pace with the expansion
of the industry. One of the major
problems facing Greek mariculture
has been the lack (until 2011) of
spatial planning, which generated
confusion over the use of space
among competitive users. The aim
of this case study was to locate
all the fish cages in Greece for
2014 (Figure 3a), and then to
measure the distances between
neighbouring cage sites and the
distances of the cage sites from
the coast. The results indicate
that many cage sites (106) are
too close to each other. The
spatial planning framework
being developed by the Greek
government stipulates that cages
sites should be at least 500 metres
apart (Figure 3b). Further, cages

Imagery source: Image © 2015 CNES / Astrium. – Imagery date: 4/28/2014

Eighteen NASO maps have been
published on the FAO Web site todate (www.fao.org/fishery/nasomaps/nasohome/en), all Regional
Commission for Fisheries (RECOFI)
member countries have agreed
to prepare their inventories under
the auspices of RECOFI, and other
countries such as Angola, Ghana,
Greece, Namibia and Turkey are
also conducting inventories using
NASO maps.

for sustainable aquaculture
development.

THEMATIC ARTICLES

improve aquaculture zoning, site
selection and area management.
These farming areas can be
compared to sensitive ecosystems
and habitats to highlight potential
impacts and can also be linked to
the licensing process to identify
unregistered or illegal farms. A
good starting point for a spatial
inventory of aquaculture with
attributes, including species,
culture systems and production, is
FAO’s National Aquaculture Sector
Overview (NASO) map collection
that is based on Google Earth/
maps technology.

Figure 1. Google Earth image showing a typical fish farm in Angola to derive
estimates of surface area (i.e. production area estimated for this farm is
1 hectare)
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Imagery source: Data SIO, NOAA, US Navy, NGA, GEBCO. © 2015 Basarsoft, © 2015 Google. US Dept of State
Geographer – Imagery date: 4/9/2013

sites were also found to be too
close to the coast (86 cages sites
were within 50 metres from
the coastline), when the lease
conditions stipulate that cage sites
should beat least 50 metres from
the coastline.
Fish cages in Turkey

Development opportunities for
aquaculture in the coastal zone of
Turkey have been limited because
of the difficulties in obtaining
access to suitable sites. Its
expansion in coastal waters added
more pressure to marine and
coastal ecosystems, and created
conflicts among existing users
of coastal resources (tourism,
in particular). Consequently,
the government allowed the
aquaculture industry to have
jurisdiction for establishing
mariculture zones to avoid
conflicts and to assure the
sustainable development of the
sector. The movement of fish
cages to mariculture zones farther
offshore took place in 2009. In
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this case study, the objective
was to evaluate the potential of
Google Earth imagery to illustrate
time periods over which repeated
observations on aquaculture
facilities are available. This can
facilitate change detection,
damage assessment, and facility
monitoring (Figure 3).

Imagery source: Image © 2015 CNES / Astrium Imagery date: 11/18/2013
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Figure 2a. Google Earth image showing the location of 309 fish cages for
European seabass (Dicentrarchus labrax) and gilthead seabream (Sparus
aurata) in Greece. Also identified in this image are 65 packing stations,
45 hatcheries, and 12 that were either a hatchery or a packing station

Conclusions
Google Earth displays images
from satellites or historical air
photos of the earth’s surface
at varying resolution, so it is
an excellent starting point for
spatial inventories of aquaculture.
Although it does not provide
a comprehensive catalogue of
satellite images, it does provide
high resolution data that is
available to the general public,
can be browsed freely, and does
not require any remote sensing
expertise. Limitations of Google
Earth include imagery or other
layers that may be out of date or
of unknown date, resolution too
coarse to be of use for some kinds
of aquaculture applications such
as inventories or lack of complete
coverage in cloud prone areas of
the world. Nevertheless, mapping
applications like Google Earth
should be the first stop in a spatial
data search where base maps
and specialized layers are lacking.
However, ground-based data
gathering is always important
for validation and here global
positioning systems (GPS) are

Figure 2b. Google Earth image showing the distance between two
neighbouring fish cage sites (487 metres)
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Even if images are available in
Google Earth, more advanced
approaches based on image
analysis require the use of
geographic information systems
(GIS) or remote sensing software
and access to the satellite
images in their original format.
Digital data (such as from
remote sensing) pertaining to
any aspect of aquaculture can
be assembled in a GIS. These
systems already perform a wide
range of spatial and statistical
analyses so as to provide
informed answers to questions
confronting aquaculturists, local
managers, government officials
and other groups wishing to
promote sustainable aquaculture
development.
Advancements in remote sensing
and mapping technology and

Figure 3. Google image showing the location of licensed fish cage facilities
before (2007) and after relocation (2009) according to the provisions of
Turkey’s Environmental Law. Before relocation, 127 fish cages had been
operating inshore. After relocation, a total number of 81 new and larger fish
cages began to operate in Gulluk Bay off the coast.

spatial analysis will enable
improved and more informed
opportunities in aquaculture.
Remote sensing is increasingly
diverse and also more accessible
to aquaculture managers and
operators.

SEE ALSO
Aguilar Manjarrez, J. & Crespi, V.
2013. National Aquaculture Sector
Overview map collection. User
manual. Vues générales du secteur
aquacole national(NASO). Manuel
de l’utilisateur. Rome, FAO. 65 pp.
www.fao.org/docrep/018/i3103b/
i3103b.pdf

©FAO/R. VAN ANROOY

NASO aquaculture maps collection
website:
www.fao.org/fishery/naso-maps/
naso-home/en/
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Imagery source: Data SIO, NOAA, US Navy, NGA, GEBCO, Image © 2015. Digital Globe, © 2015 Google, © 2015 Basarsoft Imagery date: 4/15/2015

essential for digitally recording the
location of aquaculture facilities
and for assessing the accuracy
of their location as derived from
remote sensing sources.

Acute Hepatopancreatic Necrosis
Disease (AHPND):
A Game Changer in Aquaculture

THEMATIC ARTICLES

O

utbreaks of acute
hepatopancreatic necrosis
disease (AHPND), caught the
entire shrimp aquaculture industry
by surprise as early as 2009 and
continues to plague the sector
until present. Considered to be
the most serious non-viral disease
of cultured shrimp, AHPND is
characterized by mass mortality
in shrimp farms during the first
35 days of culture. The disease
infects mainly whiteleg shrimp
(Penaeus vannamei), but has also
been reported from giant tiger
prawn (P. monodon) and fleshy
prawn (P. chinensis). A number
of Asian and Latin American
countries are affected by AHPND
and it is strongly suspected that
the disease is present, but largely
unreported, in other countries in
both regions.
Affected shrimp show massive
sloughing of hepatopancreatic
epithelial cells followed by
death. This emerging disease is
unlike most diseases affecting
farmed penaeid shrimp, in that
it is caused by the ingestion
of toxins (called PirA and PirB)
generated by a specific plasmid
carried by certain strains of Vibrio
parahaemolyticus, a bacterium
that is ubiquitous in marine and
brackishwater environments. The

Reported by:

Melba B. Reantaso
FAO Fisheries and Aquaculture
Department, Rome, Italy
E-mail: Melba.Reantaso@fao.org
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pathogen can thus be present
both in the cultured shrimp and
in the water, sediments and
associated organisms of the ponds
where the shrimp are farmed.
A number of risk factors
responsible for the international
spread of AHPND include
movement of live shrimp from a
geographic region where AHPND
is prevalent to an unaffected
region for aquaculture and the
importation of live animals (e.g.
polychaetes, clams) used as feeds
for shrimp broodstock. Other
potential but as yet unconfirmed
routes of disease transfer are by,
for example: crabs, crayfish and
other crustaceans; predatory
birds and mammals; attachment
of flocs to zooplankton that
are carried long distances by
ocean currents; attachment on
crustaceans and in ships’ ballast
waters; and via untreated wastes
from infected shrimp in processing
plants. Environmental factors
that are believed to promote
infection by AHPND in shrimp
ponds include: high concentration
of nutrients in pond water by
addition of fertilizers, molasses,
etc.; high water temperature,
salinity >5 ppt and pH >7; low
water turnover coupled with
low planktonic biodiversity; and
presence of soluble nutrients
(feed), unconsumed pelleted
feed, shrimp carcasses, leading
to accumulation of organic-rich
sediment.
Managing AHPND at the farm
level is by ensuring good farm
biosecurity and best management
practices (BMPs) and managing
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the culture system. These
measures include, e.g. use of
post-larvae (PL) derived from
broodstock verified to be free of
AHPND and using larger-sized
PLs; avoid overfeeding as uneaten
pellets are substrate for AHPND
bacteria to grow, ensuring that
live and treated feeds are free
of infection (e.g. by sterilization
of frozen material via gamma
irradiation or pasteurization);
modifications to farm and pond
designs to allow better biosecurity
(e.g. use of smaller-sized ponds
with plastic liners that can be fully
drained, dried and disinfected
between culture cycles); increasing
the number of reservoirs and
water filtration to eliminate fish
and other disease carriers; and
co-culture of shrimp with finfish
(e.g. tilapia) or use water from
tilapia pond. The international
spread of AHPND can be
prevented or at least, reduced, by
moving only live penaeid shrimp
broodstock or PL that have been
tested and detected free from
AHPND by use of the nested-PCR
method (AP4).
Aquaculture is critical to meeting
nutritional and food security
needs. The aquafarming of
crustaceans, including various
shrimp species, has an important
role to play in achieving global
food security. Shrimp are an
important source of aquatic food
protein, and their production and
trade are extremely important
for developing countries,
providing both economic
development and empowerment
in terms of contribution to GDP,

consumption, employment, catch
value and exports, particularly
for the Asia-Pacific region which
produces 90 percent of the
world’s aquaculture products.

Like white spot disease (WSD),
a very serious viral disease of
shrimp, AHPND is another game
changer, necessitating a major
change in the future direction
of shrimp aquaculture towards
relatively closed culture systems.
Its introduction to the Americas
has once again demonstrated the
vulnerability of traditional culture
systems and the need for a new
production model for the 21st
century.
Convened by the UN’s Food and
Agriculture Organization (FAO),
a special international technical
seminar, held in Bangkok last 2325 June 2016 and participated
by close to 100 delegates from
16 member states, along with
specialists and producers from the
shrimp farming sector, gave new
insights on the disease’s evolution
and considered a way forward in
combatting it.
Some of the findings are:
– continued spread of AHPND
indicates that national
biosecurity measures have for
the most part failed and AHPND
will probably soon be enzootic

Acute hepatopancreatic necrosis disease (AHPND) in Litopenaeus vannamei

–

–

–

–

–

–

–

in all major shrimp producing
countries;
there is no “silver bullet” or
“quick fix” to AHPND available
or on the horizon and the
shrimp farming industry must
thus adapt to the new reality of
living with AHPND;
AHPND may be caused by
more than one strain of
V. parahemolyticus or even
by other vibrio species such
as V. harveyi, V. campbelli
and V. owensii. These species
were observed to carry the
plasmid, suggesting that
additional members of the
V. parahemolyticus clade carry
or transfer the plasmid;
use of water treatment systems
(shift to closed, semi-closed and
recirculation systems) may be
effective in reducing the risk of
AHPND;
use of “shrimp toilets” or
other systems may allow rapid
and frequent removal of pond
wastes;
use of some oral probiotics,
bacteriophages, herbal extracts
and toxin absorbents mixed in
feed may show promise;
novel bacterial strains may help
to reduce organic wastes in
ponds and balance microbial
populations;
biofloc (“brown water”) and
polyculture (“green water”)

–

–

–

–

systems may also be successful,
but come with their own issues;
genetic selection shows promise
for consistent improvement in
tolerance;
use of SPF stocks, as part
of biosecurity strategy, has
achieved levels of productivity
never seen before, which proves
that the health status of PL is a
key factor for the development
of the industry;
existing policies, action plans,
strategies needs to be effectively
implemented, continuously
be monitored and updated;
legislation on aquatic animal
health and its enforcement need
to be strengthened;
it is important that strategies
to combat AHPND be focused
on farmers and should protect
AHPND-affected and unaffected
small-scale shrimp sector.

A health threat to any one
country can rapidly become a
threat to all countries culturing
similar aquatic crustaceans, fish
or shellfish. This calls for longterm solutions through effective
biosecurity governance all levels
of the aquaculture production
chain and a responsibility that
should be shared between and
among government, producer and
academic sectors.
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The huge potential of aquaculture
can be hampered by diseases. The
current trend for shrimp-related
diseases is increasing, with a
transboundary and global spread
of serious shrimp pathogens
facilitated by the careless and
occasionally illegal movement of
live shrimp between continents.

Courtesy: J. Eun Han

The world has seen a growing
trend in dietary changes,
particularly in middle income
countries, toward higher protein
foods including seafood. It is
expected that the demand for
shellfish will continue to increase
in the years to come.

©FAO/S. VENTURINI
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FAO Initiatives on Antimicrobial Resistance (AMR1)

A

ntimicrobials are important tools to overall

place. They are all critical as they can reduce the

implementation of effective biosecurity.

need for the use of antimicrobials.

However, they need to be used more carefully.
This can be tackled through the following actions:

Countries need to have in place appropriate

(1) Effective policies, e.g. better regulations and

and well-conceived legislation and regulations

enforcement; (2) Improving the knowledge base

concerning the prudent and responsible use of

(e.g. on areas such as disease diagnosis, surveillance,

antimicrobials in aquaculture including aspects

risk analysis and disease prevention, control and

for registration of antimicrobials and licencing of

management); (3) Capacity development at all

aquatic animal health professionals. Countries must

levels of the aquaculture production chain, e.g.

also have trained manpower and infrastructure

(3.1) improving extension that promote responsible

to enforce legislation and regulations with

use of antimicrobials; (3.2) good aquaculture and

appropriate penalties for violation. Public-private

biosecurity practices and effective diagnostics that

sector partnership should be promoted to better

prevent disease occurrence or outbreaks in the first

share responsibility among all players in the value
chain.
The Aquaculture Branch is in the process of

Written by:

Melba B. Reantaso
FAO Fisheries and Aquaculture Department,
Rome, Italy

finalising the FAO Code of Conduct for Responsible
Fisheries (CCRF) - Technical Guidelines on the
Prudent and Responsible Use of Veterinary

E-mail: Melba.Reantaso@fao.org
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uu FAO Initiatives on Antimicrobial Resistance (AMR)

Medicines in Aquaculture. It provides information

SEE ALSO

on the international situation, the benefits of their
use and salient issues concerning their use and a
number of recommendations to governments, to

1

www.fao.org/3/a-i5996e.pdf

the private sector including small-scale aquafarmers
and to aquatic animal health professionals.
The FAO Action Plan on Antimicrobial Resistance
2016-2020 supports the implementation of
Resolution 4/2015. It addresses four major Focus
areas:
1. Improve awareness on AMR and related threats.
2. Develop capacity for surveillance and monitoring

MISCELLANEOUS

of AMR and AMU (antimicrobial use) in food and
agriculture.
3. Strengthen governance related to AMU and
AMR in food and agriculture.
4. Promote good practices in food and agricultural

©FAO

systems and the prudent use of antimicrobials.
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Havbruk 2016 – Driving the Norwegian Bio-economy

FAO was invited to give a Keynote
address at Havbruk 2016, the biennial
conference meeting of the Norwegian
aquaculture sector, on its Blue Growth
Initiative and the role(s) that Norway
might play in supporting it. The theme
of the conference, which was held in
Bodø, 18-20 April, was ‘Driving the
Norwegian Bio-economy’, and was
attended by more than 400 delegates.
The conference provided a platform
range of aquaculture disciplinary areas,
embracing both the life and social

©FAO

to share research results across a wide
Floating cages for intensive culture of Atlantic salmon (Salmo salar), Norway

sciences as well as technology, legal,
regulatory, insurance and intellectual property

are presently being given, the majority of which are

aspects.

for ‘ecological salmon farming’ initiatives, where
companies must meet a range of conditions, such as

Norwegian producers dominate aquaculture

farming of sterile fish or use of contained systems

not only at home but in Scotland, Chile and

(i.e. with limited release of wastes), before any

Canada. Almost all services are now outsourced

permit is issued.

to specialised companies; for example, in genetic
improvement and seed production, in live seed

Many of the conference sessions reflected on how

transport, feed production and transportation,

the industry might move forwards. There was a

net cleaning, sea lice treatment, cage design and

focus on control of parasites, on reducing fish

manufacture, cage mooring systems installation and

farming escapes and their impacts on wild salmon

servicing, development and production of vaccines,

and on the development of feeds from seaweeds

specialist veterinary services, net and equipment

and timber wastes, thereby reducing dependence

manufacturing, fish processing, collection and

on expensive and scarce imported feedstuffs.

ensiling of dead fish and processing wastes. The
sector is underpinned by a well-funded research
and training sector. Public sector institutions,
communities and civil society are engaged in the
debate on the sustainable growth of the sector

SEE ALSO
www.havbruk2016.no
www.foodsofnorway.net

and in ensuring that the interests of other sectors
such as, energy, transport, fisheries, as well as
conservation, are considered. Most recently, this
has dramatically slowed the development of the
salmon aquaculture industry, primarily because of

Written by:

concerns about sea lice control methods and the

Malcolm Beveridge

impacts of escaped farmed fish on wild salmon

FAO Fisheries and Aquaculture Department, Rome, Italy
E-mail: Malcom.Beveridge@fao.org

resources. Limited licenses to expand production
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MANUEL BARANGE
Director of the FAO Fisheries
and Aquaculture Policy and
Resources Division, Rome, Italy

MARTINUS VAN DER KNAAP

Fishery and Aquaculture
Officer, FAO Sub-regional
Office for Central Africa,
Libreville, Gabon

Fishery and Aquaculture
Officer, Regional Office for
Africa, West Africa Team,
Accra, Ghana

Lionel Kinadjian has a double training
in fisheries sciences and in management
of business administration. He has over
twenty years experience in economic
development, of which nineteen
years have been in the fisheries sector
in Africa. For the last four years, he
worked as consultant in support to
public policies of renewable natural
resources management. Previously, he
was technical advisor of the Minister,
Ministry of Maritime Economy, in
Senegal and prior to that, technical
advisor at the Directorate for Fisheries
Management, Ministry of Fisheries
and Maritime Economy in Mauritania.
Over the years, he has gained extensive
experience in advising Government on
fisheries policy and aquaculture planning
issues, and developing and leading
fishery management projects. In some
cases, these projects were developed
and financed in close collaboration with
several technical and financial partners.
More generally, he has been involved in
institutional strengthening to support
fisheries policy reform towards rightsbased, together with revised fiscal
arrangements. He has worked with a wide
range of institutional partners especially
Government, research institutes, Regional
Fisheries Organizations, fisherman
associations, donors and consultants.

Back to FAO, where Martin started in
1984 in the CECAF project (Committee for
the East and Central Atlantic Fisheries),
from where he was transferred to the
Bay of Bengal Programme (BOBP) in
1986, and subsequently to the Reef Fish
Resources Project in Maldives. In 1990,
he moved to freshwater fisheries project
in Cameroon. In 1991, he became the
Director of the International Fisheries
Data Handling Course in the Netherlands,
where he also became the Project
Coordinator for a Fisheries Research
Project on Lake Victoria, from 1992 to
2002, initially based in Holland, and
from 1996 onwards in Uganda. After
having carried out several consultancies
for international organizations he
was hired by FAO as Team Leader of a
Technical Cooperation Project to establish
the Lake Tanganyika Authority (LTA).
This resulted in a full-fledged fisheries
technical assistance project to assist the
LTA to prepare fisheries management
plans and harmonize legislation and
co-management; Martin became the
project’s CTA to the LTA’s Fisheries
Directorate on behalf of FAO. Upon
conclusion of the project, he then joined
UN-Habitat and UNOPS, based in Kenya
to work on Integrated Water Resources
Management on Lake Tanganyika and
in six SIDS in the Atlantic and Indian
Oceans. In January 2016, Martin joined
FAO again as Fishery and Aquaculture
Officer in the West Africa Team.

Lionel can be reached at:
Lionel.Kinadjian@fao.org

STAFF PROFILES

In May 2016, Manuel Barange assumed
responsibilities as Director of the FAO
Fisheries and Aquaculture Policy and
Resources Division (FIA). His professional
record includes several high profile roles
in the fisheries academic world: Deputy
Chief Executive and Director of Science
at the Plymouth Marine Laboratory,
United Kingdom; Chair of the ICES Science
Committee; leader of the international
IGBP GLOBEC programme; Head of the
Surveys and Fish Behaviour Division of
the Sea Fisheries Research Institute in
Cape Town, South Africa. In recent years,
Prof. Barange has been very active in
leading research on the development of
quantitative tools to estimate the impacts
of climate change on marine ecosystems,
their resources, and their dependent
communities, globally, regionally and
nationally. He has published over 120
peer-reviewed papers and has edited
several books. He has become an expert in
understanding the two-way relationship
between environmental and societal
change. Barange holds an Honorary
Professorship with the University of
Exeter, U.K. and in 2010 was awarded the
UNESCO-IOC Roger Revelle Medal for his
accomplishments and contributions to
ocean science.

Lionel Kinadjian

Martin can be reached at:
Martinus.VanDerKnaap@fao.org

Manuel can be reached at:
Manuel.Barange@fao.org and
FIA-Director@fao.org

NDIAGA GUEYE
Ndiaga who was Secretary of the Committee of Fisheries (COFI) from 2005 to Mid- 2009, and
then appointed FAO Representative in the Democratic Republic of Congo until end of 2015,
is now back to his first love, Fisheries and Aquaculture, retaking up a technical function. The
1st of January 2016, he moved to Accra, Ghana at the FAO Regional Office for Africa (FAORAF) taking the position of Regional Senior Fisheries and Aquaculture Officer. This will help to
better position Fisheries and Aquaculture in the agenda of FAO-RAF.
Ndiaga can be reached at: Gueye.Ndiaga@fao.org

ALESSANDRO LOVATELLI
Alessandro, Aquaculture Officer, of the FAO Aquaculture Branch based in Rome, will bring his extensive knowledge to Latin
America. As of January 2017 he will be based in the FAO Regional Office for Latin America and the Caribbean (FAO RLC) based
in Santiago de Chile. He will assume the position of “Fisheries and Aquaculture Officer” covering FAO Member countries
in South America. His international experience, especially in developing countries, will contribute to further strengthening
the growing aquaculture sector in Latin America. Clearly, Alessandro will be an asset and a key member of the FAO regional
multidisciplinary team to help implement the goals of the strategic objectives of the Organization. We wish him every success
in his new position.
Alessandro can be reached at: Alessandro.Lovatelli@fao.org
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FAO. 2016
Report of the seventh meeting of the RECOFI Working Group
on Aquaculture
Doha, the State of Qatar, 26–28 April 2016. FAO Fisheries and
Aquaculture Report No. 1156. Rome, Italy
The seventh meeting of the Working Group on Aquaculture (WGA) of the Regional Commission
for Fisheries (RECOFI) was held in Doha, the State of Qatar, from 26 to 28 April 2016 and was
attended by the representatives from six Member countries. The WGA reviewed the outcome and
recommendations of the eighth session of the Commission and took note that the recommendation
on Minimum Reporting on Aquaculture Data and Information was adopted. The meeting agreed
on a series of preliminary actions deemed necessary for the timely implementation of the
recommendation, which included the preparation, testing and adoption of a tailored questionnaire.
The outcome and recommendations of the regional WGA training course on risk analysis on
live aquatic animal introductions and of the round-table meeting on the RECOFI regional aquatic
biosecurity programme were reviewed. The WGA agreed on the necessity to establish an ad hoc
biosecurity task force which would provide technical follow-up on all the aquatic animal health
issues and WGA recommendations, decide on priority items that should be addressed first, and
activate the proposed biosecurity strategy. In view of the growing interest in cage aquaculture the
WGA recommended that a regional set of cage site-selection criteria be prepared for adoption as
RECOFI guidelines. The WGA took note of the offer by Iran IR to fund and host a technical workshop
on marine spatial planning (MSP). With reference to the Regional Aquaculture Information System
(RAIS), the meeting noted that stronger efforts were needed to ensure that the information system
provides the intended services to the sector.

The PDF version of this publication can be downloaded at the following web link:
www.fao.org/3/a-i5708e.pdf

©FAO/V. CRESPI

For further information, please contact: Alessandro.Lovatelli@fao.org

56

FAO AQUACULTURE NEWLETTER No. 55 ■ SEPTEMBER 2016

FAO. 2016
Report of the First Session of the Ad Hoc Intergovernmental
Technical Working Group on Aquatic Genetic Resources for
Food and Agriculture
(ITWG on AqGR), 20-22 June 2016, Rome (Italy)
The establishment of the Ad Hoc Intergovernmental Technical Working Group on Aquatic Genetic
Resources for Food and Agriculture (ITWG on AqGR) was approved by the Commission on Genetic
Resources for Food and Agriculture (CGRFA) at its 15th Regular Session held in Rome in January
2015. The Commission highlighted the importance of the ITWG to guide and assist FAO in the
development and finalization of the first State of the World’s Aquatic Genetic Resources for Food and
Agriculture (SoW AqGR). The ITWG was endorsed by the CGRFA with a composition of 28 elected
members, based on a balanced geographical coverage, noting that the rest of the members of the
CGRFA could also participate as observers. Following the CGRFA endorsement, the first meeting of
the ITWG was held in Rome from the 20th to the 22nd of June 2016. A total of 28 delegates from 23
elected member countries attended the session. A total of 10 observer countries and one observer
intergovernmental organization also participated. The main task of the ITWG was to review and
provide advice regarding the finalization of the SoW AqGR, based on a first draft prepared by the FAO
Fisheries and Aquaculture Department. Major recommendations from the ITWG to FAO with regards
to the finalization of the SoW AqGR were provided.

The PDF version of this publication can be downloaded at the following web link:
www.fao.org/fishery/nems/40801/en

FAO. 2016
Market competition between farmed and wild fish: a literature survey
Trond Bjørndal and Jordi Guillen
Fisheries and Aquaculture Circular No. 1114. Rome, Italy
A wide range of interactions occurs between wild fisheries and aquaculture. These interactions can
be classified as technical, environmental and market (or economic). The objective of this publication
is to identify market competition interactions between wild fisheries and aquaculture and to analyse
their consequences through a survey of the existing relevant literature. Most studies on competition
interactions between aquaculture and wild fish are based on a reduced number of species and
markets. Studies have mostly focused on the most-traded species (salmon and trout, shrimp and
prawn, catfish and tilapia, and seabass and seabream) and the main consumer markets (United
States of America and European Union [Member Organization]). Owing to the low number of studies
in the literature and the diversity of results reported, findings can only be generalized with caution.

The PDF version of this publication can be downloaded at the following web link:
www.fao.org/3/a-i5700e.pdf
For further information, please contact: Audun.Lem@fao.org

FAO. 2016
Una Mirada al Extensionismo Acuícola en América Latina y el Caribe
Flores-Nava, A.; A. Mena; D. Mendoza y A. Fuenzalida. Santiago
de Chile, Chile
El presente trabajo es el resultado de la compilación y análisis de información primaria y secundaria
sobre la situación del extensionismo acuícola en América Latina y el Caribe, realizada por Andrés
Mena, Consultor en Pesca y Acuicultura contratado por la Red de Acuicultura de las Américas, quien
visitó Brasil, Ecuador y El Salvador, con el objeto de recabar información empírica sobre el estado
del extensionismo acuícola o sobre los programas de capacitación, asistencia técnica y transferencia
de tecnología en acuicultura, específicamente del tipo AREL (Acuicultura de Recursos Limitados) y
AMyPE (Acuicultura de la Micro y Pequeña Empresa). Incluye información secundaria aportada por
Aranza Fuenzalida, Consultora en Pesca y Acuicultura de FAO, quien recopiló y sistematizó políticas,
programas y proyectos vinculados al extensionismo acuícola en otros países de la región, así como
los aportes de David Mendoza, Consultor en Pesca y Acuicultura de la FAO, quien contribuyó con
la sistematización de la información primaria y secundaria y complementó la información relativa al
extensionismo acuícola, ampliando con ello la cobertura del presente documento. Este trabajo fue
enriquecido con el Coloquio sobre las Tendencias de la Acuicultura y del Extensionismo Acuícola en
Centroamérica, efectuado en el Centro de Desarrollo de la Pesca y la Acuicultura – CENDEPESCA
de El Salvador, con la participación de ocho expertos en acuicultura con experiencia en la región de
Centroamérica, realizado el 16 de enero de 2013. Incluye también lecciones aprendidas del proceso
para formular y validar el Programa Nacional de Extensionismo Acuícola de Colombia.

The PDF version of this publication can be downloaded at the following web link:
www.fao.org/3/a-i6016s.pdf
For further information, please contact: Alejandro.Flores@fao.org
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For further information, please contact: Matthias.Halwart@fao.org

FAO. 2016
Report of the FAO technical workshop on advancing
aquaponics: an efficient use of limited resources
Bogor, Indonesia, 23–26 November 2015.
FAO Fisheries and Aquaculture Report No. 1133. Rome, Italy
This publication is the report of the FAO technical training workshop on advancing aquaponics held
in Bogor, Indonesia, on 23-26 November 2015. Eleven international participants were present from
ten countries (Colombia, Fiji, Ghana, Kenya, Kiribati, the Marshall Islands, Nicaragua, Nigeria, Samoa
and Timor-Leste) and one regional scientific and technical organization (Secretariat of the Pacific
Community). The report summarizes the knowledge and provides guidance on the process of
advancing aquaponic development. It contains a comprehensive record of the workshop proceedings.
The four-day workshop consisted of lectures, demonstrations and hands-on activities, supported by
aquaponics experts from the Indonesian Ministry of Marine Affairs and Fisheries and Ministry of
Agriculture and by FAO technical officers and aquaponics consultants. Recommendations were
gathered based on participant feedback and included: (i) education, training and communication; (ii)
research and development; (iii) socio-economic and feasibility studies; (iv) regional and international
cooperation; and (v) capacity development of an enabling environment at the national level. The FAO
Regional Blue Growth Initiative for Asia and the Pacific, the South–South Cooperation and Resource
Mobilization Division, and the Major Area of Work on Efficient Resource Use under FAO’s revised
Strategic Framework supported the implementation of this activity.

The PDF version of this publication can be downloaded at the following web link:

NEW PUBLICATIONS

www.fao.org/3/a-i5543e.pdf
For further information, please contact: Alessandro.Lovatelli@fao.org

FAO. 2016
Climate change implications for fisheries and aquaculture:
Summary of the findings of the Intergovernmental Panel on
Climate Change Fifth Assessment Report
Anika Seggel and Cassandra De Young
FAO Fisheries and Aquaculture Circular No. 1122. Rome, Italy.
This report aims to facilitate the use of the Intergovernmental Panel on Climate Change Fifth
Assessment Report (IPCC AR5) by those concerned with the fisheries and aquaculture sector and
their dependent communities. The extensive information within the AR5 is condensed from the
fisheries and aquaculture perspective, and guiding links to the relevant IPCC documents facilitating
further investigation are provided. The report moves from the chemical and physical changes
already observed and forecasted within the aquatic systems (inland and marine), to the implications
of these changes for fisheries and aquaculture production systems. The AR5 is then reviewed for
knowledge on the effects, vulnerabilities and adaptation options within the sector and its dependent
communities at the continent and regional scales. The report concludes with a review of knowledge
gaps from the fisheries and aquaculture perspective that would support further IPCC efforts.

The PDF version of this publication can be downloaded at the following web link:
www.fao.org/3/a-i5707e.pdf
For further information, please contact: Cassandra.DeYoung@fao.org

FAO. 2016
Brief on Fisheries, Aquaculture and Climate Change in the
Intergovernmental Panel on Climate Change Fifth Assessment
Report (IPCC-AR5)
FAO Fisheries and Aquaculture Department has prepared this Brief on Fisheries, Aquaculture and
Climate Change in the AR5 to provide an entry point to the vast AR5 content specifically for those
interested in the fisheries and aquaculture sector and its dependent communities who are directly
and indirectly affected by climate change and variability. This brief synthesizes the Intergovernmental
Panel on Climate Change Fifth Assessment Report’s (AR5) important knowledge on how climate
change is already manifesting itself through the aquatic systems, what the future changes may
be and their predicted impacts on food and livelihood security, marine and inland fisheries and
aquaculture systems, and overviews AR5’s information on implications of climate change and
variability for capture fisheries, aquaculture and dependent communities in eight regions: Africa,
Asia, Australasia, Central and South America, Europe, North America, Small Island States and Polar
Regions. In this context, adaptation options suggested by the AR5 will be outlined for each. It
concludes with a review of knowledge gaps from the fisheries and aquaculture perspective that
could benefit from further IPCC efforts.

The PDF version of this publication can be downloaded at the following web link:
www.fao.org/3/a-i5871e.pdf
For further information, please contact: Cassandra.DeYoung@fao.org
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FAO. 2016
Lessons learned in water accounting: the fisheries and
aquaculture perspective
Daniela Ottaviani, Sachiko Tsuji & Cassandra De Young
FAO Fisheries and Aquaculture Technical Paper No. 599. Rome, Italy
Water accounting seeks to provide comprehensive, consistent and comparable information related
to water for policy- and decision-making to promote a sustainable use of water resources as well
as equitable and transparent water governance among water users. One of the frameworks for
environmental and economic accounting is constituted by the System of Environmental-Economic
Accounting (SEEA), which the United Nations Statistical Commission endorsed as an international
standard in 2012. SEEA contains standard concepts, definitions, classifications, accounting rules
and accounting tables for producing internationally comparable statistics. This document examines
the accounting tables designed by the SEEA accounting framework and investigates the likelihood
of the SEEA reflecting the dependence of the fisheries sector on water resources and accounting
for fisheries and aquaculture fisheries water uses and requirements. Through the lens of the
fisheries sector, a more in-depth understanding of the SEEA framework for water accounting
emerges. The resulting lessons learned in water accounting are shared with SEEA practitioners,
accountants and statisticians as a contribution to further development and improvement of water
accounting for sustainable use of water resources. A more comprehensive water accounting
system is expected to facilitate processes and policies aimed at using, recycling and sharing water
resources to accommodate water needs of all water-use sectors while enabling the preservation of
water sources, aquatic ecosystems and related ecosystem services.
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The PDF version of this publication can be downloaded at the following web link:
www.fao.org/3/a-i5880e.pdf
For further information, please contact: Cassandra.DeYoung@fao.org

FAO. 2016
FAO yearbook. Fishery and Aquaculture Statistics. 2014/FAO
annuaire. Statistiques des pêches et de l’aquaculture. 2014/
FAO anuario. Estadísticas de pesca y acuicultura. 2014
Rome/Roma, Italy/Italie/Italia
Water accounting seeks to provide comprehensive, consistent and comparable information related
to water for policy- and decision-making to promote a sustainable use of water resources as well
as equitable and transparent water governance among water users. One of the frameworks for
environmental and economic accounting is constituted by the System of Environmental-Economic
Accounting (SEEA), which the United Nations Statistical Commission endorsed as an international
standard in 2012. SEEA contains standard concepts, definitions, classifications, accounting rules
and accounting tables for producing internationally comparable statistics. This document examines
the accounting tables designed by the SEEA accounting framework and investigates the likelihood
of the SEEA reflecting the dependence of the fisheries sector on water resources and accounting
for fisheries and aquaculture fisheries water uses and requirements. Through the lens of the
fisheries sector, a more in-depth understanding of the SEEA framework for water accounting
emerges. The resulting lessons learned in water accounting are shared with SEEA practitioners,
accountants and statisticians as a contribution to further development and improvement of water
accounting for sustainable use of water resources. A more comprehensive water accounting
system is expected to facilitate processes and policies aimed at using, recycling and sharing water
resources to accommodate water needs of all water-use sectors while enabling the preservation of
water sources, aquatic ecosystems and related ecosystem services.

The PDF version of this publication can be downloaded at the following web link:
www.fao.org/3/a-i5716t.pdf
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For further information, please contact: Fish-Statistics-Inquiries@fao.org
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CALENDAR OF EVENTS • CALENDAR OF EVENTS • CALENDAR OF EVENTS • CALENDAR OF EVENTS

FIRST INTERNATIONAL FORUM ON AGRICULTURAL AND
FISHERY BUSINESS
Manica, Mozambique, 11-12 September 2016
Information: Vasco.Schmidt@fao.org

TECHNICAL WORKSHOP ON MARINE CAGE CULTURE IN THE
ISLAMIC REPUBLIC OF IRAN
Tehran, Iran, 26-29 September 2016
Information: Alessandro.Lovatelli@fao.org

FAO REGIONAL WORKSHOP ON DEVELOPMENT OF
AQUACULTURE INSURANCE SYSTEM FOR SMALL-SCALE
FARMERS
with the technical support of Kasetsart University
Bangkok, Thailand, 20-21 September 2016
Information: Tipparat.Pongthanapanich@fao.org

VIGO DIALOGUE ON DECENT WORK IN FISHERIES AND
AQUACULTURE

BRAINSTORMING WORKSHOP ON THE DEVELOPMENT OF A
METHODOLOGY FOR A SYSTEMATIC ASSESSMENT OF THE
SOCIO-ECONOMIC IMPACTS OF AQUATIC ANIMAL DISEASES
(FAO/ASTF Project GCP/SFS/001/MUL)
Durban, South Africa, 24-26 October 2016
Information: Melba.Reantaso@fao.org

FAO/BFAR WORKSHOP AND TRAINING ON IMPROVEMENT
OF FEEDING AND FEED MANAGEMENT EFFICIENCY IN
AQUACULTURE PRODUCTION IN THE PHILIPPINES
Quezon City, Metro Manila, 24 -28 October 2016
Information: Mohammad.Hasan@fao.org

©FAO

OCTOBER 2016

Vigo, Spain, 4 October 2016
Information: Uwe.Barg@fao.org
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OCTOBER 2016

Durban, South Africa, 27-29 October 2016
Information: Melba.Reantaso@fao.org

SECOND CONFERENCE ON AQUACULTURE
Luanda, Angola 27-28 October 2016
Information: Vasco.Schmidt@fao.org

SUB-REGIONAL FORUM ON THE INCLUSION OF FISH IN
SCHOOL FEEDING PROGRAMS IN CENTRAL AMERICAN
COUNTRIES
Panama City, Panama, 28th of October 2016
Information: Alejandro.Flores@fao.org

TRAINING/WORKSHOP: INTRODUCTORY TRAINING COURSE
ON RISK ANALYSIS FOR AQUATIC ANIMAL MOVEMENT
(FAO/ASTF Project GCP/SFS/001/MUL)
Durban, South Africa, 31 October-3 November 2016
Information: Melba.Reantaso@fao.org

FAO EXPERT WORKSHOP ON SUSTAINABLE USE AND
MANAGEMENT OF BRINE SHRIMP ARTEMIA RESOURCES IN ASIA
Tianjin, China 7-10 November 2016
Information: Jiansan.Jia@fao.org

WORKSHOP ON EMERGENCY PREPAREDNESS AND RESPONSE
AND CONTINGENCY PLANNING (FAO TCP/INT/3501)

FAO/WHO INTERNATIONAL SYMPOSIUM ON SUSTAINABLE
FOOD SYSTEMS FOR HEALTHY DIETS AND IMPROVED
NUTRITION
FAO Headquarters, Rome, Italy 1-2 December 2016
Information: Jogeir.Toppe@fao.org

THE 6TH AQUACULTURE NETWORK FOR AFRICA (ANAF)
ANNUAL MEETING
Entebbe, Uganda, 5-9 December 2016
Information: Valerio.Crespi@fao.org

FAO WRITE-SHOP ON BACTERIAL DISEASES IN AQUACULTURE
FAO Headquarters, Rome, Italy, 12-14 December 2016
Information: Melba.Reantaso@fao.org

©FAO

DECEMBER 2016

Beijing, China 10-12 November 2016
Information: Melba.Reantaso@fao.org
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NOVEMBER 2016

TRAINING/WORKSHOP: DEVELOPMENT OF A NATIONAL
STRATEGY ON AQUATIC ANIMAL HEALTH (FAO/ASTF Project
GCP/SFS/001/MUL)

Cultured Aquatic Species
Information Programme (CASIP)
In 2003 the Fisheries and Aquaculture Department
of the Food and Agriculture Organization of United
Nations (FAO) launched the Cultured Aquatic Species
Information Programme. The programme consists
of a series of technical fact sheets of the most
commercially important farmed species. The fact
sheets are written in a simple technical language and

focus on the practical aspects of aquaculture, from
seed supply to farming systems including harvesting
techniques and marketing issues. The main objective
of this programme is to share current aquaculture
knowledge through the use of a standard and simple
presentation format for quick and easy reference.
New species fact sheets are under preparation!

We invite our readers to consult the current 71 cultured species fact sheets
available at: www.fao.org/fishery/culturedspecies/search/en

Acipenser baerii

Anguilla anguilla

Anguilla japonica

Catla catla

Chanos chanos

Crassostrea gigas

Crassostrea virginica

Eriocheir sinensis

Eucheuma spp.

Hypophthalmichthys molitrix

Hypophthalmichthys nobilis

Ictalurus punctatus

Macrobrachium rosenbergii

Mercenaria mercenaria

Oncorhynchus kisutch

Oncorhynchus mykiss

Patinopecten yessoensis

Penaeus indicus

Procambarus clarkii

Psetta maxima

Carassius carassius

Clarias gariepinus

Epinephelus coioides

Arapaima gigas

Cherax quadricarinatus

Ctenopharyngodon idellus

Argyrosomus regius

Cirrhinus mrigala

Cyprinus carpio

Oreochromis niloticus

Penaeus monodon

Cirrhinus mrigala

Dicentrarchus labrax

Gadus morhua
Gracilaria spp.

Labeo rohita
Laminaria japonica

Morone hybrid

Artemia spp.

Hippocampus comes

Lates calcarifer

Mytilus galloprovincialis

Mugil cephalus

Mytilus edulis

Ostrea edulis

Pangasius hypophthalmus

Penaeus vannamei

Perna canaliculus

Porphyra spp.

Ruditapes decussatus

Ruditapes philippinarum

Rachycentron canadum
Rana catesbeiana

Panulirus homarus

Salmo salar

Salmo trutta

Sander lucioperca

Sciaenops ocellatus

Scylla serrata

Seriola dumerili

Seriola quinqueradiata

Siniperca chuatsi

Solea spp.

Sparus aurata

Stichopus japonicus

Trachinotus spp

Trionyx sinensis

Saccostrea commercialis

Venerupis pullastra
Undaria pinnatifida

Thunnus thynnus
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The FAO Aquaculture Newsletter (FAN) is issued two times a year by the Aquaculture Branch (FIAA) of the FAO
Fisheries and Aquaculture Department, Rome, Italy. It presents articles and views from the FAO aquaculture
programme and discusses various aspects of aquaculture as seen from the perspective of both headquarters and
the field programme. Articles are contributed by FAO staff from within and outside the Fisheries and Aquaculture
Department, from FAO regional offices and field projects, by FAO consultants and, occasionally, by invitation
from other sources. FAN is distributed free of charge to various institutions, scientists, planners and managers
in member countries and has a current circulation of about 1 300 copies. It is also available on the FAO webpage:

www.fao.org/fishery/publications/fan/en
Valerio Crespi
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