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Fig. 3 | Seaweed production and utilization contributes to advancing a number of UN SDGs, which provide integrative benefits contributing to
additional 5DGs. Credit: Teis Boderskov (top photo) and Colourbox (bottom photo). Logos reproduced from https:/www.un.org/sustainabledevelopment/

news/communications-material/,

Seaweed farming is becoming
important as a source of jobs and
economics.

Ecosystem services provide food
and natural products across a
range of industries

Nature-based solution for climate
change mitigation and adaptation
for counteracting eutrophication
and biodiversity crisis

Seaweed contributes to providing
additional benefits as well as
ecosystem services that directly
benefit the UN SDGs come true.
Scaling up seaweed aquaculture
is an imperative to accommodate
more than 9 billion people in
2050 while advancing across
many of the UN sustainable
development goals (SDGs)



01! Introduction : World Seaweed Production (FAO 2020)

= Seaweed aquaculture

Global Production Volumes 1990-2020 by Country (in Tonnes Wet Weight) accounts for 51.3% of global
Global Production Volumes by Country based on 2020 Annual Figures - o marICU"IU re prOd UCtlon
M china M indonesia [7] South Korea | Philippines | Other Asia [0 Other ’,__ _‘H = Grows at 6.2% Y1 between
o o 2000 and 2018 (Duarte et al.
All other countries in the _
30M waorld, combined, o 2022)

produced only 0.4% of
global seaweed
aguaculture production
in2020.

[3] Seaweed Insights

260
https://seaweedinsights.com

34 South Korea

1,761,473 ton (5.3% of GPV)
* Grows at 9.4% y-! (2000-2018)

20M

o World Sum
33,549,251 ton

The leading rale of
ASIA in seaweed
praduction is hard to
questian with China
and Indonesia as the

main producers.

1990 1995 2000 20045 2010 204 2020

Chart: Hateh Innovaticn Services « Scurce: FAD Fisheries and Aquaculture - Created with Catawrapper
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= Korea is the 3 producer of the world seaweed production
= Seaweed resources : 1,006 species (Green 133, Brown 206, Red 667; NIMBRME 2022)
= Production and value of major seaweed species in 2023

Saccharina japonica 595,931 34.2 78,829 12.0
Undaria pinnatifida 566,564 325 71,700 10.9
Pyropia spp. 533,249 30.6 485,303 73.7
Sargassum fusiforme 17,710 1.0 7,093 1.1
Ulva spp. 8,287 0.5 3,891 0.6
Codium fragile 7,594 0.4 2,902 0.4
Ecklonia stolonifera 6,243 0.4 1,537 0.2
Gacilariopsis chorda 3,087 0.2 970 0.1
Capsosiphon fulvescens 2,745 0.2 5,469 0.8
Sargassum fulvellum 362 0.02 649 01
Total 1,741,772 100 855,847 100

Data from the Ministry of Oceans & Fisheries, wet wt.

Export (100million USD)

Introduction : Seaweed Farming in Korea

Other animal
12% /

Crustacean
0.3%

Seaweed
1,741,772 (77%)
2022 Aquaculture production in Korea

Pyropia export : 1
(unit : 100 million USD) 179!

5.
5.1 53
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2030 Goal is Exports of 1 billion USD

—-——— Fish3.5%



“Convenience & Economy”

01 Introduction : Seaweed Farming & Government’s guideline

Culture Method Species

Technology

- Artificial seeding : Pyropia
- Natural seeding : Ulva, Capsosiphon

| .. Pyropia, .
Fixing pole . + 1 Unit (Check) : 1.8~2.2X40m
Ulva, Capsosiphon - Distance between culture farms : 200m
- Permissible range of culture farm area : 5~18% per ha
- Artificial seeding : Pyropia
. . - Natural seeding : Ulva
- Floating net Pyropia, Ulva

- Distance between culture farm : 200m
- Permissible range of culture farm area : 5~18% per ha

- Undaria, Saccharina,
A oSN . Costaria, Ecklonia,
2 7 53 - Long-line Sar
i g gassum,
= ) g q 3
=2 Codium, Gracilariopsis

e S

- Artificial seeding : Undaria, Saccharina, Costaria, Ecklonia,

Sargassum, Codium

* Regeneration : Sargassum, Gracilariopsis
- Distance between culture farm : 100m
- Permissible range of culture farm area : 5~20% per ha

For sustainable production - Restriction of density for cultivation facilities (5-20% per ha)
- Management through farm environment rating system
- Monitoring for food safety (heavy metals — As, Cd, Pb, HQg)




01! Introduction : Korean Seaweed Production

Recent Changes of Seaweed Industry in Korea Hwang & Park 2020, Algae

=" Species diversity increased

" Cultivation technology developed

mmx‘l'. '“

;L!%'.U?J‘ Automation facilities proliferated

. Specialized & large-scaled companies

RecEsy, As awareness of sustainable farming




02' Old & New Challenges in Seaweed Cultivation

Aquafarms

Challenges

Kl

Production (ton)

o v’ Selection of target species suitable for environment
Abalone  oorde
multitropic aguacuiture .
industideed  opremssa  Fehamng ™ : v Domestic technology and know-how for each
Pyropiafarming Kelp farming i farming g . .
i - : 2 stage of seaweed seedling, aquaculture production
P [} ’
S - .
g T 5 and processing
®
1950 1960 1970 1980 1900 2000 o0 B | v Government’s policy & legislation for sustainable
f T T T T T T 2 :
Productivity Di — Nutrieljlt —> Environmental Seaweed IndUStry
e pIEfiof °“a:eed «  Act on Conservation & Management of Marine Ecosystems
[ Dista from the Ministry of ossns & Fisheriss, fresh wi (2020) Undaria .”n't’r??,’ui‘;?em Standard ~—g * Act on Securing, Management & Use of Marine & Fisheries Life Resources
E Sargassumusifonme, compete with introduced . .
Undaria farming starled Chinaa ; » Fisheries Resources Management Act, Aquaculture Industry Development Act
Saccharina expor‘tmcrease 3 " i+ Undaria
| e Pyropia, FreAsEaERal Exportincreace «  New Plant Varieties Protection Act (2013)
S dfree-|
i o\ conchocel g“s?;'png ﬁ::é?f&ﬂgﬁ% . +  Fisheries Seed Industry Promotion Act (2016)
Pyropia transplant
[ farming Fisheries Seed : aquatic animal (semen, eggs, fry,...) &
r’ om‘IBUDsP i aquatic plant(seeds, spores, propagules,...)
Artl;\)n:laal seeding ’ [ ’
Undaria
Artificial seedng I
1950 1970 2010 201e Virtuous APVP... & Sustainable
Seaweed productlon of Korea from 1950 to 2019 Ssﬁ;ﬁ;ﬁ seaweed Seaweed
Standard Industry




03 ' Challenges: Seaweed Breeding

Facing Climate Changes

Stable
Biomass Production
for other Industries

Seaweed
Breeding

"~

Growing Fishery Income




03 ' Challenges: BIOBANK (Material Supply for Seaweed R&D)

7 Seaweed Biobanks in Korea rooicants g Seaweed species during 5 yrs
= NIFS is the largest biobank pricas cHrng By Pyropiateners 52,1305 oyey venn - DS s
» Maintenance (labor-intensive) Company FYipie suborbic/

Pyropia seriata

Indaria pinnatifida
: 0]%, 9%
Pyropia dentata

AHICIEZ, 61.50% EATHZ, ) )
-, MPyropia yezoensis

Institute University

Research for
Molecular biology, Aquaculture, Breeding,
Physiological ecology, Marine ecosystem
conservation, Bioactive substances ...

Seaweed Culture Collection 9
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Procedure for APVP right

¢4

Application

[=ON[s]3

Document

Examination

<o

6

2388 4 ) ]
oAackat

oray

[Requirements] . —
-Novelty Cultivation
-Distinctness ; : Exam
-Uniformity Registration

-Stability

-Denomination

JL

—

Challenges: Introduction APVP in Seaweed (2012~)

Procedure of gaining APVP registration

Aquatic Plant Variety Protection in Korea

Strain development ~ Application : 3~5yrs

« 2 years of field cultivation test
» Documents for application
« Name a breed

¥

Application ~ Registration : 2 yrs
« 2 years of field test for Examination

\ 4

Sale to farmers with Protection _
* Application of Intellectual Property Protection System

5~7 yrs

10



03 ' Challenges: Increase Domestic Seaweed Cultivars

WALRL|Z! Pyropia yezoensis ioBRRYsY i Q| &2 i ChAlO}

i oy . . .
| measﬂm; Efpngla thoise Uit At menanel  ® NO. Registered Seaweed Cultivars in 2023
| I‘ t

| : Korea 32 > China 24 > Japan 15
|| \‘ P
”i‘° HE1e 5%‘"& #1043 %-mmsg E ’

[APVP 1) (APVP-6) (APVP-7) (APVP-8)  (APWP-TI) ! MEE -,-Llsmmg seichs

» Replace from foreign to domestic cultivars
: 60% in 2010 — 95% in 2022

(APYP-14) ; (APVP-AQ-25) (APVP-AQ-32) | - < %
be g e Eo H *
E .-. #
L osnEses  soEuue) FAHH 100 7O
' (APVP-2) (APVP-3) (APVP-4) _"M'?‘EII' .
: O| JES 2,
g ¢ 30 Domestic
3 z cultivar
Heis ATE0sE SHE2S ~TE06E +Ug008 SU0s BEE ;Ezga cim | 3 60 4
(APVP-13) (APVP-15) (APVP-16) (APVP-17)  (APVP-18) (APVP-13) (APYP-20) (APVP-AQ-21) (APVP-AQ-22) ! ? o= xl‘ .
: — i 40 Forelgn B
2 i cultivar 4
S = ; 20 —
R 3 | opans
2 " ! (APVP-5) 0
' i 20124 20224
e £0}22028 :

2c2% My agins Tw’mzﬁ #1711142 whms; m) dirs BETS | (APVP-9) (APVP-10)

(APVP-AQ-23) (APVP-AQ-24) (APVP-AQ-26) (APVP-AQ-27) (APVP-AQ-28) (APVP-AQ-29) (APVP-AQ-30) (APVP-AQ-31)

_ oot ChAlot Establishment of
Registered Seaweed Cultivars in Korea (2012~2023) Seaweed Cultivar Sovereignty
32: 26 Pyropia, 5 Undaria, 1 Saccharina
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Breeding Programs for Edible Seaweeds in Korea

R&D Projects

= Produced various seaweed varieties

= Contribute to production increase of
seaweed

» Established the coastal CO, removal belt (C
CRB) via marine forests (~10 t of CO,/year/
ha) for mitigation & adaptation against
global warming

Golden Seed Project
- 2013~2021 [Agriculture & Fisheries (Pyropia)]
- Selective, cross & mutation breeding

Solar Energy

Various utilization for other industries

- (Traditional uses) Food, Feed & Fertilizer
- (New) Health functional, Food additive & Cosmetics

Seawee ds
A&M Belt

— Government’s Zero Carbon Policy in 2050

12
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Challenges: Policy Insurance

Seaweed
Disaster
Insurance

Policy Insurance operating for aquaculture &
fishery disasterinsurance

Natural disaster by typhoons, tsunamis(storm
surges/tsunamis), storms, red tides & abnormal
environment (temp, salinity, DO, nutrients...)
50% of insurance premium is being subsidized
4 major seaweed species: Pyropia, Undaria,

Saccharina and Sargassum fusiforme

Reducing Damage to Fishermen through
Implementation of the Insurance

13



03 ' Challenges: ASC-MSC Seaweed Standard

USA 1(5.9%)
. Seawe
Taiwan 1 (5.9%) \
: Euglena, Chlorel!e,m

Japan 2 (11 .8%)\

: Undaria, Saccharina

((=aas oy
FHarERS =

lasc | FHASHME

CERTIFIED
ASC-AQUA.ORG www.msc.org/kr

Republic of Korea B Unare, Scchana, Hisi
13 (76.50/0) o Fyropia, Undaaria, saccharina, Aizikia

ASC-MSC SS Certification holders
217 (27 April 2023)

=  ASC-MSC Seaweed Standard: A joint standard for environmentally sustainable and socially responsible seaweed production

U 5 principles: Sustainable wild populations / Environmental impacts / Effective management / Social responsibility / Community relations and interactions

= The number of seaweed certification holders in Korea is gradually increasing accordance with the government’s eco-
friendly aquaculture policy

14



04' Take home message is...

v’ Seaweed can contribute directly or indirectly to realization of 14 UN SDGs LA

v Korea'’s successful experiences with seaweed industry
v" Increase No. high-income seaweed fishermen exceeding 73,000 USD y-*
v Seaweed Biobanking Services: 7 Banks
v" Has the largest No. of Registered Seaweed Cultivar: 0 in 2011 — 32 in 2023

v Increased proportion of domestic seaweed cultivars: 60% in 2010 — 95% in 2022 AT
v Increased export of seaweed(laver) [ pyropiaexpon i
: 100 million in 2010 — 790 million USD in 2023 — 1 billion USD in 2030 . glosmnigy | § oy CRERE el
v Korean government support to seaweed industry’s growth @ b\ ‘ 2
v' Legislation to foster sustainable seaweed industry, preparation of APVP system to i e e e T
protect seaweed variety protection rights, and promote R&D K-laver export over 110 countries
v' Financial support for each industrial stage (Seed, Cultivation, Process, Export) 2030 Laver Export Goal is 1 billion USD

\

Direct payment system: Enhancement of eco-friendly aquaculture

v' Promotion of R&D: Biobanking, Cultivation Tech., Farming equipment tailored to
fishery households ...

v" Disaster insurance: Policy insurance tailored to fisherman since 2008 (50% is

being subsidized)

APVP... & Sustainable
|

Seaweed - Seaweed

Standard Industry

15
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Seaweed Research Institute Sustainable

National Institute of Fisheries Science Global Resources Sargassum " Eckionia
Of SeaWeedS fulvellurz- _fragle stDIDniferaﬂ

Volume 1 N ..

Bioresources , cultivation, trade and
multifarious applications

\Welcome to the
FAO Seaweed
Aquaculture Policy

R NTERATO YRR TP

Dialogue s N

2022

&) Springer

Undariopsis Undaria
pinnatifida

Ecklonia )
cava peterseniana

FAO Seaweed Aquaculture Policy Dialogue
Publication of seaweed manual books

.:‘r,; / .
N\ % SEAWEED
\\QV S\‘HPD_SIUH

o Diagnose and solve the cause 24" International Seaweed World Bank (Christopher Brett...) visit
Farmed seaweed species in Korea of seaweed farm Symposium in Australia (2023) Seaweed Research Institute, NIFS (2023)
Hwang et al. 2020 in Botanica Marina



	Eun Kyoung HWANG
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Thank you

