Macroalgae cultivation in Korea/Asia

“with emphasis on emerging technology trends
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Global Seaweed Production (MT) by Species Economic Value (million dollar) by Species
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Global Seaweed Production (MT) by Country Economic Value (S) by Country
(2013) (2013)
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Seaweed Aquaculture in Korea

* Seaweed species reported in Korea: 753 (98 green, 166 brown, and 489 red)
(Lee & Kang, 2002)

* The 4% country with the most seaweed production (FAO 2016)

* Exported >5340 million (34,470 MT) in 2014 (105% increase in comparison to

2010) . Aquaculture production in Korea

 >70% of total aguaculture production in Korea
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Pyropia /
Porphyra (Gim)

Saccharina /
Laminaria

Undaria

Other

Total

Seaweed Agquaculture in Korea

Production (MT)

419,024

372,311

283,714

30,449

1,105,498

Economic value (S)

269,447,654

67,515,494

58,614,306

26,177,014

421,754,469

(Ministry of Oceans and Fisheries, 2015)



Seaweed Aquaculture in Korea (Pyropia/Porphyra, Gim)
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Kelp species in Korea

Kjellmaniella crassifolia Costaria costata

"« Ecklonia ca vg.* Ecklonia kurome Ecklonia stolonifera Eisenia bicyclis
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Kelp aquaculture in Korea
(Undaria pinnatifida)




Kelp aquaculture in Korea
(Saccharina japonica)

Yield: 24 — 45 kg m™!



Selective Breeding

Desirable strain development
Fast growth
Preferable morphology and flavor

Disease and temperature tolerant strains




Selective Breeding

Pyropia / Porphyra P 1950s: Strain/species selections
» 1962: Pyropia tenera

» 1967: Pyropia yezoensis
P 1980s ~ 1990s: intra-species selective breeding, color mutants

P 1990s: Inter-species selective breeding, protoplast fusion

Undaria P 1970s: Strain selections (fast growth, large blade)

» Male and female gametophyte clone cultures = selective breeding

Saccharina / Laminaria P 1960s: Strain selections
» 1970s - : Gametophyte clone cultures
Intra-species selective breeding, X-ray treatment

Radiation treatment == mutant




Pyropia [ Porphyra Strains

New strain selection (pure line) Hybricization Mutation Breeding
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Hybridization

[?] [31 High quality +
Fast growth High quality fast growth
Japanese Korean Stgrain

P. yezoensis P. yezoensis

weed Research Center)




Selective Breeding (Undaria pinnatifida)

1

=
—
—
-
~———
—
—
—_—
=
—_—

T1h 2l H|Ef2|

(Source: NFRDI Seaweed Research Center)



Selective Breeding (Saccharina japonica)

(Photo: NFRDI Seaweed Research Center)



Selective Breeding (Kelp)

* 98% of the kelp culture overlaps the abalone culture

 Abalone feed

e !
Lt U S




Selective Breeding (Kelp)

* 98% of the kelp culture overlaps the abalone culture
* Abalone feed
s Sept an Oct: NO seaweed to feed abalones

— requires extended kelp growing season

Kelp and Undaria harvest for Abalone feed

Saccharina
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Undaria
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Global climate change

 Water temperature’l® - damage to kelp = vieldd,

* Water temperature]® - shorter growing season = yield,

PEFINITIVE PROOFOF #NoSnow: Brace yourselves for an unusually
GLOBAL WARMING!/ warm Christmas

Hopes of a white festive period were dashed by an unusually warm weather, with many
countries expecting record temperatures. Social media users react, partly by trying to raise

awareness to the perils of global warming.
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http://www.pinterest.com/

Development of temperature tolerant strains (Kelp)

( <Long term> \

High temperature tolerant
strain development

O During the early growing

(22°C) is critical > decreas

season, high temperature
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Growing season
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<Short term>

Extend growing season

Late outplanting - late
harvest, providing kelp for
abalone feed in Sept and Oct.

v




120

| O Diatoms
100 | B Complex
-% | @ Dinoflagellates
e
&
s
o 1
o, @ 2
't =
. El
B, ,
5 o
\ - “:\ 80 82 84 86 88 90 92 94 96 98 2000
’ Year
Outbreaks of red tides in the Korea coastal waters since 1980
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- Nutrient limitation . ; zé;% | g -"-- - Eutrophication
- Chlorosis . R P WYy T - HABs
- Low production - a - Shellfish contaminated by PSP

producing Alexandrium spp.
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Open water
Integrated Multi-trophic
Aquaculture (IMTA)
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Open water
Integrated Multi-trophic
Aquaculture (IMTA)

IMTA Research in Korea:: —
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Integrated Link System in Coastal Areas
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With rock worms Without rock worms




Smart Aquaculture
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