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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

Natural function

A beaches with beach wrack show denser vegetation and higher biodiversity beivecchioetal. 2017 / Nordstrom et al. 2007

A source of nutrients  colombini and Chelazzi 2003

A traps and stabilizes sediment Nordstrom etal. 2011 / Arendt 2019
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

Can we use beach wrack as growth substrate for dune
vegetation ?

|.  What does typical beach wrack on the Baltic Sea contain?

. Does beach wrack in the sediment provide moisture and nutrients for coastal plants ? W

lll. Is this affecting plant growth and photosynthesis? w W
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

Baltic Sea beach wrack
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

Seasonal changes

spring summer autumn winter
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Research questions Experimental set-up Results & discussion Conclusion Outlook

Background

Baltic Sea beach wrack
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

Baltic Sea beach wrack
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

Baltic Sea beach wrack

Sweden
‘l new old -~
, 100-
spring summer I spring summer
5 _
$ E
< 50-
S
=
y, J g L
’ 3 251 |
S T
= == ==
autumn winter o1 — ° | | :-bl — = - autumn winter
o £ E 5 o E E
£ E 2 & € E 2 &
& @ & = & ® ®© =
= prownalgae m redalgae
= greenalgae B seagrass

m terrestrial material

CCCONUT
Voo



Background Research questions Experimental set-up Results & discussion Conclusion Outlook

~

|.  Typical beach wrack on the Baltic Sea coast consists mostly of seagrass
and red algae.
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Background Research questions Experimental set-up

Beach wrack (in) dunes

Eckerniorde (built march 2014, photo _2019)

© M. Packschies
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Results & discussion Conclusion

Noer (built 2020, photo 2020/2021)
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

12 weeks growth experiment

Ammophila arenaria plants

beach sand

substrate : beach wrack or beach sand

geotextile, pebbles, water drain
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

Water availability

f other seagrass species provides moisture : Posidonia oceanicain the mediterranean el vecchio et al. 2013

Table 1: Water content in the sediment during the 12 week experiment

treatment control (only beachsand) beach wrack + beach sand

water content ~7 % ~8 %
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

Water availlability

f other seagrass species provides moisture : Posidonia oceanicain the mediterranean el vecchioet al. 2013

Table 1. Water content in the sediment during the 12 week experiment

treatment control (only beachsand) beach wrack + beach sand

water content ~7% ~8%

Nutrient availability

401

A beach wrack compost for agricultural purpoSes wichaiak et al. 2017
30

A our beach wrack is comparable to that compost ® ——
20 —
101
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experiment Michalak et al. 2017




Background Research questions Experimental set-up Results & discussion Conclusion Outlook

. Typical beach wrack on the Baltic Sea coast consists mostly of seagrass
and red algae.

40+

30+

CN

1. The beach wrack in the sediment provides moisture (and possibly nutrients) for the dune
plants growing on top. 20 —=

10+

experiment Michalak et al. 2017
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook
Plant growth

A plant growth twice as fast project CONTRA/ Del Vecchio et al. 2013

— e

A no negative effects when adding Sargassumsp. as fertilizer witiams et al. 2010 - Seip D = i © .. ©J)Goibunova




Background Research questions Experimental set-up Results & discussion Conclusion Outlook

Plant growth

A plant growth twice as fast project CONTRA/ Del Vecchio et al. 2013

A no negative effects when adding Sargassumsp. as fertilizer witiams et al. 2010
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

Plant growth

A plant growth twice as fast project CONTRA/ Del Vecchio et al. 2013

R

-y ©J"Gorbun0\ta‘,

A no negative effects when adding Sargassumsp. as fertilizer wiliams et al. 2010

Table 2: Plant data measured during and after the 12 week experiment .

RREARRLT (AN XXX RRCRRMB 2T

treatment control beach wrack

Increase in shoot length

/ cm week 1 oL " 28
increase |r! root length ~18 ~14
/ cm week !

total increase in biomass ~14 ~ 45

e




Background Research questions Experimental set-up

Results & discussion Conclusion Outlook
Plant growth
3 _
o\o
=2 o
5
= _
f seagrass Posidonia oceanica increases nitrogen content in the soil el vecchio et al. 2013 2’1 ——
il , == L
f accumulation of nitrogen in plant material  pei vecchio et al. 2013
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook
leaves roots
; -
¥ nitrogen -enriched plants show higher Table 3: Photosynthesis characteristics of the Ammophila arenaria plants after 12 weeks of experiment .
chlorophyll content (green pigments ) ratni
2022 treatment control (only beachsand) beach wrack
f plants with higher nitrogen content can /chlorophyll_1a+b ~ 4.6 ~10.1
cope better with intense light evansand clarke mg gWW
2019
I ~ 168 ~ 449

/ Ldnol electrons mz?2 szt
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

. Typical beach wrack on the Baltic Sea coast consists mostly of seagrass
and red algae.

401

30+

1. The beach wrack in the sediment provides moisture (and possibly nutrients) for the dune ——
plants growing on top.

CN

10+

experiment Michalak et al. 2017

[1I. The plants growing on beach wrack showed faster leaf growth, are enriched with
nitrogen and can deal better with higher light intensities than the plants growing on only
beach sand.
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Background Research questions Experimental set-up Results & discussion Conclusion Outlook

A sustainable solution for coastal management

mm; f beach wrack fulfils important ecological functions

W W f beach wrack can enhance nutrient supply for coastal vegetation if used a growth

substrate
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ECONUT
|



Background

Research questions

Experimental set-up Results & discussion Conclusion

A sustainable solution for coastal management

R

r beach wrack dunes

f beach wrack fulfills important ecological functions

Outlook

beach wrack can enhance nutrient supply for coastal vegetation if used a growth

N
W substrate

\

coastal protectio
dune

n

beach _
Baltic Sea

beach wrack

However : still a constructed dune and not natural !
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More about the project

@ daniela.glueck@uni -rostock.de
@ https:// www.hutskane.se /econut/

@ https:// www.linkedin.com /company/ econut -project/
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