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capture fishery 9 kg
production 20 kg
90.9 million tonnes
US $143 billion

Key facts EERDARE 1S

fi gures overfished
20.3 kg per capita

aquaculture production 14%

80.0 million tonnes
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» 88 % utilized for
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Owing to:

» Stable capture fisheries
production
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Note: Excludes aquatic mammals, crocodiles,
alligators and caimans, seaweeds and other aquatic

plants = Growth of
Aquaculture

» Reduced wastage
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FIGURE 5
WORLD AQUACULTURE PRODUCTION OF FOOD FISH AND AQUATIC PLANTS,
1990-2016

: 80 million tonnes of food fish
2 ) (53% of total food fish)
=
E 20
0 _ 30 million tonnes of aquatic
: plants
2 o o) ok it o) 5.8 percent annual growth rate

B Crustoceans (marine and coustol aquocultore) 15 Finfish (inland aquacutture) during 2001-2016
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Aquaculture Growth

“*From 2010 to 2016, the aquaculture industry increased its value
by USD 100bn, reaching USD 232bn.

“* The growth is mainly driven by crustacean and freshwater fish
farming in developing economies, particularly in Asia, as well as
Atlantic salmon in the West.

*» With improved biosecurity, new husbandry technologies, and
novel feed ingredients, further growth of USD 100bn can be
achieved in less than a decade.



Aquaculture Growth

*» From 2010 to 2016, crustaceans enjoyed the highest growth
rates in value terms.

s Their production increased by USD 26.5bn — representing 28%
of the total aquaculture value growth.

¢ The production value of shrimp grew by an annual growth rate
around 10% — mainly a result of the increasing volume of shrimp
production in India, Ecuador, and Vietnam.



Quantity (million

1. China

2. India

3. Indonesia
4. Vietnam

9. Bangladesh

6. Egypt
7. Norway

8. Chile

9. Myanmar
10. Thailand
11. Philippines
12. Japan

49.2 million tonnes
9.7 million tonnes
2.0 million tonnes
3.6 million tonnes
2.2 million tonnes
1.4 million tonnes
1.3 million tonnes
1.0 million tonnes
1.0 million tonnes
0.96 million tonnes
0.8 million tonnes

0.7 million tonnes
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USD 144.7 billion
USD 10.6 billion
USD 9 .0 billion
USD 9.3 billion
USD 5.6 billion
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USD 1.8 billion
USD 7.6 billion >>
USD 7.9 billion

USD 2.0 billion q
USD 2.5 billion |
USD 1.8 billion
USD 4.0 billion

QECD-FAD Agricultural
Qutlook 2018-2027
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Chapter 8: Fish and
seafood: Project
highlights

For production,
these include
Issues related to
...transboundary
issues with
respect to ...
diseases and
escapes...
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GLOBAL CAPTURE FISHERIES AND AQUACULTURE PRODUCTION, 19902030 EOSHRIpEOIN e
expected to increase

1 * Aquaculture expected to fill
the supply—demand gap

100

* Most of the production
growth for fish will take place
@ in developing countries and
in particular in Asia

40

MILLION TONNES (LIVE WEIGHT EQUIVALENT)

* Food fish supply will increase
in all regions, while per
¢ = ' ' ' ' . - ' ; ' ' capita fish consumption is
1990 1994 1998 2002 2006 2010 2014 2018 2022 2026 2030 : . z
expected to decline in Africa,
which raises concerns in
terms of food security

20

s Aquaculture for human consumption wes Totol capture fisheries s Copture fisheries for humon consumption

Source: FAO SOFIA 2018




Marine fish demand-supply gap in the early 2020s

— ~* Supply: 550,000 t
-+ Demand: 11.2 miot
* Demand-supply gap:
10.7 mio t

* Current growth rate:
<4 %

* Needed growth rate:
>40 %

Marine fish demand-supply gap (thousand tonnes)
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Source: Figure 31 in FAO Fisheries and Aguaculture Technical Paper 607 — Short-term projection of global fish demand and supply gaps
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Disease situation in aquaculture

\_

From largest aquaculture-related disease epidemics

White spot syndrome virus (WSSV), Epizootic ulcerative syndrome (EUS)
Infectious salmon anemia virus (ISAV), Koi herpresvirus, Infectious myonecrosis virus,
Acute hepatopancreatic necrosis virus, Tilapia lake virus (TILV), etc
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Disease Diagnostic
The The
development of development
an unknown ofa
diseaseina diagnostic
farm test

Reporting

The reporting
and
communication

(national and
OIE)

Vaccination

Development
of an effective
vaccine or
other
containment
measures

Control

Effective diseases
control
implementations
(cost-benefit)

Disease
freedom




Chronology of shrimp pathogen emergence
in aquaculture

BMNV MBV WSSV HPV IHHNV
Baculoviral Monodon White spot Hepatopancreatic  Infectious BP
midgut gland baculovirus  syndrome virus parvovirus hypodermal and  gcyio penaeid
necrosis virus haematopoietic s
NHP Necrotizing hepatopancreatitis necrosis virus

YHV TSV MoV IMNV CMNV Covert
Yellow head Taura syndrome Mourilyan Infectious Mortality Nodavirus LSNV
virus virus virus myonecrosis virus Laem-Singh

Virus
EMS/AHPND: a strain of V. EHP Enterocytozoon
parahaemolyticus hepatopenaei

Vibriosis: Vibrio (harveyi. damsela,
alginolyticus, vulnificus, penaeicida)
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Organization of the
United Nations
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FAO advocacy, tools and future work in promoting
prudent and responsible use of veterinary medicines
In aquaculture

Aquaculture Biosecurity including AMR is being
proposed as an Agenda during the 10™ Session of
COFI/SCA (August 2019, Norway)




Tools: responsible use guidelines
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THE FAO ACTION PLAN ON FAD

ANTIMICROBIAL RESISTANCE TECHNICAL GUIDELINES FOR
2014-2020 RESPONSIBLE FSHERIES
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AQUACULTURE DEVELOPMENT

8, Recommendntions for pradent and
responsible use of antimicrobials in
aquaculture
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Issues/Findings
80 different vetennary medicinal mgredienis (26 are antibiotics) (Rico et al. 2013)

Oxytetracycine (OTC) was the preduct most reported for treatment of diseasas in all major species, !
e.g. shrimp. tilapia, pangasius, marine fish, trout and salmon (FAQ, 2012) '

Oxylatracycine was also the most-reported antibiotic used for prevention (prophylactic) and Type Most frequently used antibiotics in aquaculture: generic name
treatment (therapeutic)

Availability: 91.4% (n=128) of respondents indicated that OTC are freely available and 8.6% s Tetracyclines ytetracycline, doxycycline

mdicated OTC based on prescription Quinolones  Oxolinic acid, flumequine, enrofloxacin (and other fluoroquinolone)
Information on availability of 8 other antibiotics follow the same trend as for OTC

Antbiotics are used through all production stages Phenicols Florfenicol, Chk)ra"w‘emco" thlamphenlool
Perceived + impacts:reduced mortality; increased survival, fishishrimp welfare Anti-folates  Trimethoprim/sulfamethoxazole, trimethoprim, sulfonamides
Perceived - impacts: build up of clinical resistance in fish/shrimp; residues of food safety concem: il
toxicity to the environment; build up laboratory bacterial isolates resistance B—Iactams Amoxicillin
Macrolides  Erythromycin, josamycin, neomycin (for G+ve bacteria)
Food and Agriculture

;) Organization of the Nitrofurans  Nitrofurantoin

United Nations
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Tool: Guidance in developing the aquaculture component of the NAP on
AMR

* Review and collection of relevant information:
» most important cultured species based on production

« most important bacterial diseases affecting the most important cultured species based on agreed criteria;
include those not in the FAQ list, if any, using criteria review baseline data and diagnostic method used

» Codex Alimentarius MRLs;

« actions to deal bacterial diseases (prevention, good aquaculture/biosecurity practices, treatment with
antibiotics, alternative treatment)

. (Ijlﬂ;ehmejl?p guidance in the mechanism for collection of information on antimicrobial usage

* Develop guidance in the mechanism for collection of information on AMR surveillance
Requirements for AMU and AMR surveillance (personnel, field/lab procedures, skills,
facilities, policies/legislation, reporting/record keeping, monitoring, etc.)

* Review member state actions and Tripartite (WHO,OIE, FAO) actions

» Aquaculture component to be integrated in the country NAP on AMR under the One Health
framework

Food and Agriculture
Organization of the
United Nations




Tool: Responsible management of bacterial diseases in aquaculture
Background: Review of important bacterial diseases in aquaculture

 Not much attention to bacterial diseases even though they significantly affect
aquaculture production

 Only 2 bacterial pathogens included in the OIE list of aquatic diseases: NHP and
AHPND both of shrimp

» An essential first step Is to understand what diseases are affecting the sector and how
they are being dealt with, e.g. prevention? treatment? management?

» |f antibiotics are used - what are these, how are they used? prc#:ahy_lactic or
therapeutic? how are they administered? by whom?" are they effective or failure?

» |f not, what alternatives to antibiotics are being used
» No focus in AMU and AMR In previous books

* Need for information on biosecurity and management of bacterial disease, which could
have steps specific to a pathogen

» Need for a book providing guidance on diagnostic methods and antimicrobial
susceptibility testing

@ organizaton o he A prerequisite to the work on AMR in aquaculture

J 0] Mations



Responsible Management of Bacterial Diseases in Aquaculture (available by 2019): will
assist in prioritizing bacterial diseases using the same criteria of: (1) economic importance of
affected species; (i) socio-economic impact; and (i) zoonotic potential

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

INTRODUCTION: Background, Objectives and Scope, Importance of Aquaculture, Health of Aquatic Amimals,
Guide for Users, Reference

BACTERIAL DISEASES in AQUACULTURE: GENERAL CONSIDERATIONS: Introduction, Bactenal
Classification, Major Bactenal Diseases in Aquaculture, Pathogenesis of Bactenal Infection, Role of

Diagnostics, Risk Factors, Reference

BACTERIAL DISEASES in AQUACULTURE: PATHOGEN-SPECIFIC CONSIDERATIONS: Gram-negative
bactenal pathogens (n=6); Gram-positive bacterial pathogen (n=4): Each pathogen section contains
Background information, causative agent, host, ecological factors, geographical distnbution, clinical aspects,
diagnostics, transmission, prevention, management (prevention), zoonotic potential, references

PREVENTION AND MANAGEMENT: Prevention (GAP, biosecunty, prebiotic, probiotic, immunostimulants,
green water technology, vaccination); Management (treatment, alternatives to antimicrobials), reference

PRUDENT USE: (1) Correct diagnosis, etc.; administration; prophylactic, therapeutic, metaphylactic; medicated
feeds (1) AMU; (m) AMR, (iv) reference

Food and Agriculfure
Organization of the
United Nations



Tool: Guidance steps on AMU survey and AMR surveillance

1. Understanding and knowledge of AMU/AMR in aquaculture (3 regional
workshops)

2. Development of guidance

. Reﬂﬁﬂwﬁ {)jf priority diseases in tropical aquaculture (part of aquaculture component of NAP
on

» Review of important bacterial diseases in aquaculture (part of aquaculture component of
NAP on AMR)

* Prioritise the most important diseases of economically important cultured species (part of
aquaculture component of NAP on AMR)

+ AMU/AMR survey guidance: review and assess country level applicability

http://www.fao.org/antimicrobial-resistance/news-and-events/news/news-
detalls/en/c/10296938/

Food and Agriculture
Organization of the
United Nations



Tool: Guidance document on Performance of antimicrobial susceptibility testing programmes
relevant to aquaculture and aquaculture products (available by early 2019):

« principle; the absolute need for the use of internationally agreed standardised test protocols and
the adherence to the quality control requirement of those protocols; & the importance of the use of
consensus, internationally harmonised, criteria in the interpretation of the meanings that can be given

to in-vitro susceptibility data

« current status of the standard protocols that can be recommended for use in bacteria isolated
from aquatic animals; currently available standardised protocols are adequate for the
determination of the antimicrobial susceptibility of 37 (64%) of 44 species of bacteria representing
those most frequently isolated from aquatic animals.

 design of programmes aimed at monitoring or surveillance of AMR associated with the use of
antimicrobial agents in aquaculture, e.g. investigations of:

 susceptibility of pathogens of aquatic animals.

 public heath implications of:
+ the presence in aquacultural products of bacteria with reduced susceptibility to
antimicrobial agents.
ool « antimicrobial agent use in aquaculture mediated through aquacultural products.
rnstenotthe o antimicrobial agent use in aquaculture mediated through the environmental resistome.

United Nations



Paris Climate Agreement

The 2015 Paris Climate Agreement recognizes the
need for effective and progressive responses to
the urgent threat of climate change, through
mitigation and adaptation measures, while taking
into account the particular vulnerabilities of food
production systems.
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[ Adaptation included

Where is Adaptation needed most?
Change in maximum catch potential

v _

o

y |} Comoros \

iptation included Li]
\ptation not included
INDC submitted

IPCC AR5 based on Cheung et al. 2010



(i What / When/ How to Adapt

United Nations

CLIMATE
ECOSYSTEMS -
Institutional ..
Livelihoods
Al adaptation
INDIVIDUALS DISTRIBUTION HABITAT managem ent

FISHERY (Aquaculture dependence)
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SIZE AT BIODIVERSITY REDUCED YIELD,
FIRST CAPTURE CHANGES IN CATCH R| S k /

FOOD/ JOBS/ TRADE Adaptations
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Resilience
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reparedness
Response

Early
Warning

Allocation $

* Market diversification
* Post-harvest measures

» Adjust Insurance Markets
* Private insurance
* Public insurance

» Seasonal migration

* |CZ Management

* Management
Flexibility

* Incorporate Climate
science

A 4

« EW systems

« Diversify investments
« Livelihoods portfolio

» Cross-sectoral integration

 Anticipatory services
to market shocks

+ Safety at sea

« Seasonal Rights
* Area Measures
* Redistributed spp rights

* Infrastructure provision

» Post-disaster recovery
* Rehabilitation
+ Compensation




() e’ FAO- GEF Adaptation programme
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Eastern Caribbean 201649
- Forecasting of Sargassum outbreaks ' ' ' a A\
- Early warning systems to impfove ' o ey Myanmar 2017-20
safety at Sea 3 f - Integrated mangrove
- Use of Fish Aggregating Devices to N management
. shorten time at sea : : - Fisheries co-management
AN </ ~ Nt
Bangladesh 2016-20 ) J
' ‘ : = - Climate resilient ecosystem
Chile 2016-18 : | approaches

- Technology development
- Low climate impact feeds
- _Farmer field schools

- Information systems for
decision makers

- Adaptation best practices:
value adding to fisheries
products

Y e/ Malawi 2017-21 h
‘ - - Environmental monitoring systems
v - Improved fisheries management
f \ - Multi-sectoral/ stakeholder think
Benguela Current 2017-20 tanks
- Including climate change in fisheries \_ J
management and governance

- Stregthening Early warning systems
N\
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FOR CLIMATE
CHANGE
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knowledge for " Disaster
impact and rsk
vulnerability management
assessment and

adaptation Institutions, :
policies and Technologies,

financing to practices and

strengthen Sustainable and processes
capacities for cimate-smart for adaptation

adaptation management of
land, water and

biodiversity



\@/ Food and Agriculture
Q\/ﬁ Organization of the

United Nations

FAO — Fisheries & Aguaculture resources

® Assessing climate change vulnerability in
fisheries and aquaculture

rcular No. 1088 FIPUC1088 (En)

CLIMATE CHANGE ADAPTATION IN FISHERIES ANC
Compillation of initial examples

Priority adaptations to climate
change for Pacific fisheries and

aquaculture
Reducing risks and capitalizing on opportunities

® Available methodologies and their
relevance for the sector

® Climate change adaptation in fisheries and
aquaculture

- e

* Compilation of initial examples from around ®
the world

® Priority adaptations to climate change for 2 [
Pacific fisheries and aquaculture

ucing risks and capitalizing on
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FAO NAP Guidelines for Fisheries & Aquaculture

® Addressing agriculture, forestry and fisheries @ s

Y:s/ United Nations

® Draft guidelines for fisheries and aquaculture

Objectives:
® Assist fisheries and aquaculture institutions to map their
. .q P ADDRESSING AGRICULTURE,
knowledge into the climate change world and language and FORESTRY AND FISHERIES
articulate their needs; IN NATIONAL ADAPTATION PLANS

[ Supplementary guidelines ]

® Ensure that the visibility and specificities of fisheries and
aquaculture are captured in the process to formulate and
Implement NAP;

® Support the mainstreaming of fisheries and aquaculture in the k
NAP implementation; and

®More broadly, support adaptation planning within fisheries and
uaculture.




() Somionn’ FAO Fisheries Normative work

CLIMATE-SMART AGRICULTURE
Sourcebook

FAQ Fisheries and Agquacuture Circular No. 1088

CLIMATE CHANGE ADAPTATION IN FISHERIES AND AQUACULTURE
Compliation of initial examples

=L

fisheries, ¢ culture
and cl ge
in the Intergovernmental Panel

on Climate Change

Fifth Assessment
Report (IPCC AR5)

COFI

2009 edition in revision
Over 40 authors
Includes National,
regional, Global outlooks
for marine fisheries,
inland fisheries and
aquaculture

Adaptation and
Mitigation toolboxes

Released in July 2018 @

—
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e17 SDGs and 169 targets integrated
and indivisible

PeorLe *"'

End poverty and hunger
in all forms and ensure

*Equality & non-discrimination at the dignity and equality
heart of sustainable development ’
PLANET

.LeaV| ng no One beh | nd Protect our planet’s 2030 Agenda for IlI
SR Sustainable Eﬂgggggggy

e Ambitious — 2030 horizon Aike genestions Development /&
eCountry-driven

harmony with nature
*Paris Agreement on Climate Change &‘
*Addis Ababa Action Agenda on ﬁﬁ,ﬁlﬁﬁﬁf}jﬁ,’da Peace y

through a solid global ~ Foster peaceful, just and

FlnanC|ng for Development partnership inclusive societies
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Thank you for your time and attention.




