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Munns & Tester, Annu. Rev. Plant Biol.’2008
Parida & Das, Ecotox Environ Safety 2005

Salt exclusion

Avicennia spp.
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Bacterioplankton 16S rRNA; Fortunato et al. Microb Ecol 2011
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Salinization: increased salinity of surface water/soil/groundwater

Land use change

» Agriculture, urbanization, infrastructure
«  Wetland and woodland destruction

« Land reclamation

+ Vegetation destruction, desertification

Hydrological change

» Land drainage and lowering groundwater level

* Freshwater abstraction (groundwater, surface water) for agriculture, processing & drinking water
« Land subsidence

 Increased water run-off (low water retention)

» Irrigation channels

» / Reduced freshwater flow to coast

» Coastal canals

« Subsoil freshwater storage

Erosion
» Erosion to'saline layers

Climate change

+ ~ Reduced rainfall

» Higher T and evapotranspiration
+ Sealevelrise



Areas in the world vulnerable to a rise in sea level
A Major river deltas of the world (J.M. Coleman, 1981)

Oude Essink et al. 2010



New Jersey coastal area
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Loeb.et al/, in prep.
Miletto et al. Microb. Ecol. 2010

amino acid concentration (umol g™ dw)

asparagine proline serine
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mobilization Ca?*, Mg?*, NH,*, PO3*

/ from soil adsorption sites
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mobilization Ca%* , Mg?* , NH,*, PO
from soil adsorption sites

P immobiliz.
by Ca, CaCO

competitive advantage ‘g changing
brackish water spp. over freshwater spp. > decompositio
(microbes plants animals) !

spp. changes and
lower number of spp. (Remane)
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Van Diggelen et al.‘in prep.

(N.B.; see also poster 231!)



mobilization Ca%* , Mg?* , NH,*, PO
from soil adsorption sites
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NH,* (umol L1 1980 1992

Vital plants: 5.4 (2.5-6.3) L. 5558 .2)

Non-vital plants: 19.2 (1.8-93.8) T 40.9 (6.5-74.6)

Smolders 1995
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Decomposition

®E waterlogged
O moist
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Lamers et al PhD Thesis 2001
LLamers et al in prep.



y=12892x 1014 y = 46211x0.702
2=0,8347 2=0,7664

100 2000 4000 6000 8000 10000

Cl (mmol - L") S tot) (mmol - L)

Van Dijk et al, in prep.



Lamers et al J/Ecol 1999

Smolders etal J Appl Ecol 2002
Tomassen et al Biogeochem 2004

Loeb et al. Biogeochem 2007




Lamers et al Limnol Oceanogr 2002

Roelofs Aquat Bot 1991 Ty e |
Smolders & Roelofs Aquat Bot 1993
Lamers et al. Env Sci &Technol 1998
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Sulfate (mM) enrichment:  P-mobilization and/or sulfidetoxicity



freshwater brackish water

Ceratophyiium submersum Zannichelia
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Sulphate (umol L'1)

| Stratiotes aloides | Nymphoides peltata
Hydrocharis morsus ranae Ranunculus circinatus
Potamogeton acutifolius Spirodela polyrhiza
Potamogeton compressus Lemna trisulca
Potamogeton lucens Potamogeton mucronatus
Utricularia vulgaris

Il Potamogeton pectinatus
Myriophyllum spicatum
Ceratophyilum demersum

Smolders et al. Chem.Ecol 2006



Everglades

Lower OM
Ca~P
Lower P

European lowland peatland

Higher OM
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fertilized fertilized + sulfate

April May ' June| / July = September

Novemb&eptembed @9ERO05

Geurts et al. Environ Pollut 2009
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Lamers et al. subm.




; ' : A k}‘ i . ‘: - v-}: p é <
: by ;
Control Sulfide treatment

LLamers et al. Frontiers Microbiol 2012
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