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Marine Macroalgae (Seaweeds)

Divisions:

Chlorophyta (“green”,15,000 spp.)

Rhodophyta (“red”, 4,500 spp.)

Ochrophyta (formerly Phaeophyta (“brown”, 1,500 

spp.)

*representatives of cyanophyta



Photo: Galit Zellermayer











Gil Rilov’s lab, 2012





From 1960

2008,

300 described species….

2017,

86 alien (= Invasive)

species...

All refs



Barbro Lundberg

Yaacov Lipkin

Rachel Einav
Sven Beer

Michael Friedlander

Amir Neori

But also others……. I. Levy, E. 

Ramon, T. Rayss, T. Edelstein,

C. Nemlich, Z. Danin

Z. Dubinzky

R. Hoffman

A. Kaplan

Muki Shpigel

Physiology, biochemistry, 

clas. taxonomy, mol. 

taxonomy, ecology, 

monitoring, IMTA, cultivation 

land- and sea-based
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Laminaria sp. at low-tide……. this will never occur in 

Israel!! (low productivities, harsh conditions, topography, etc….)







Tanks and ponds experimental site 

at IOLR, Haifa, Israel (since 1985)



……land-based cultivation





Large pond (120 m
3
, 300  m

2
)

Porphyra = Pyropia



Two-compartments circular ponds (1000 m
2
)

1000 m
2

Gracilaria paddle-wheel pond



Agar



Bio-adhesive



Alginates



Ulva tumble cultivation, 

sold fresh (salted) or dry 

pellets



IMTA Department at NCM, 

IOLR-Eilat



Phosphate

(% DW)

Carbohyd.

(% DW)

Lipid

(% D)

Protein

(% DW)

Ash

(% DW)

0.44± 0.0343.9± 3.051.5± 0.7534.1± 2.3519.9 ± 3.05
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Ulva lactuca performance

Ben Ari et al., 2014; Neori and Shpigel, 1998;       Schuenhoff et al.,  2003



Integrated  Aquaculture (= Integrated Multi-

trophic Aquaculture – IMTA = Polyculture)

abalone, sea-urchins

fish, shrimps

seaweeds (Ulva and Gracilaria)

Seawater

reservoir

settling ponds

IOLR technologies based on long and hard scientific work!!



- Operating seaweed cultivation 

farms:      Seakura (Ulva)

Sealaria (Gracilaria)

- R&D:  Blue Nori (Pyropia,      

Gracilaria)



Annual growth pattern and reserves in 

seaweeds (strongly species dependent!!!)

Carbohydrates

Growth

Reserve N



Bioethanol from seaweeds? (Min of Science & Technology, Israel)

….. involving various groups from 

Tel Aviv University

Technion

Bar Ilan University

IOLR

and more…..



Effects of Global Changes (CO
2
, UV, Temp. 

nutrients) enhanced photosynthesis/growth?



10.5 cm in the past 18 years

up to 1 m by the end of the century 

Temperature rise:

0.03 °C per year

Sea Level Rise:



2005-2013



Haifa, November 2007



Strong seasonality and local weather

(also associated to prevailing seasons)

- Sea level

- Temps

- Acidification

Photo Racheli Einav



Long-term growth rates Ulva rigida under CO2 enrichment
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Figure 2

Israel Electric Corporation

(Hedera site, 2002-2004)

flue gas (CO2)

high temp seawater

“New trials sea-based cultivation

(Golberg et al).



Monitoring strategies

Gathering of biological and

oceanographic data

NMP – National Monitoring 

Program
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Bezet

Akhziv

Naharyia

Shave-Ziyyon (site b)

Shave-Ziyyon (site a)

Tel-Baruch beach

Michmoret

Sedot-Yam

Jisr-ez-Zarqa

Nachsholim

Newe-Yam

Akko



Sites
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Intertidal seaweed survey vs. nutrients and heavy metals

(from 2006)



Seaweed herbarium

Seaweed barcoding

Seaweed monitoring

Unique 

macroalgae 

collection 

from 1953 at 

IOLR, in 

addition to 

TAU and 

HUJI herbaria


