Dynamic hotspots of nitrous oxide and

methane in coastal marshes:
Responses to two long-term fertilization experiments

http://sdo.gsfc.nasa.gov/

DO/AIA 304 2011-02-15 05:08:21 UT

Serena Moseman-Valtierral, Kevin D. Kroeger?
smoseman@ mail.uri.edu

THE

UNIVERSITY 1 University of Rhode Island, Department of Biological Sciences,
OF RHODE ISLAND Kingston RI 02881

T"‘”‘“"“?”m- 2 USGS Coastal and Marine Science Center, Falmouth MA 02540




Despite small size, coastal salt marshes
affect global carbon sequestration
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Carbon burial rate (g C m2yr™)

Figure 5. Mean long-term rates of C sequestration (g C m™ yr™') in soils in
terrestrial forests and sediments in vegetated coastal ecosystems. Error bars indicate

maximum rates of accumulation. Note the logarithmic scale of the y axis. Data
sources are included in Tables 1 and 2.

Reviewed in Mcleod et al. 2011 Front. Ecol. Environ.




Short-term nitrate addition shifted salt
marsh from N,O sink to source

Plots received single pulses of nitrate (0.5L of 300 uM)
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(Moseman-Valtierra et al. 2011. Atmospheric Environment)
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...but what happens over longer time scales?




Two Long-term Experiments
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7-8 year fertilization at Plum Island (T.I.D.E.S.)
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During a transient doubling of fertilization...
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Why were N,O fluxes so low?

Creek water nutrient levels

During pulse:
Nitrate on Flood tide averaged 112 uM
(13 uM NO; during flux measurements)

Ammonium was less than 18 uM
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N,O fluxes reflect porewater nitrate
concentrations
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Direction of N,O flux reverses when

the fertilization ceases
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Why did results of long- and short-
term experiments differ?

= Llong-term N @ short term N

O A :

0 50 100 150 200
5 nitrite + nitrate (uM)

umol N,O m2h

_
o

-15 -

-20 -



Conclusions

' ¢

. Plumisland

* Long term (7-8 year) fertilization did not affect
N,O or CH, fluxes...but nutrient
concentrations were not very high and not
constant.

 Marshes may be resilient! N reductions may
prevent or limit GHG emissions.



41-42 year fertilization at Sippewissett Marsh #=

e - e

XF=Extra-high
fertilization
(7.56 g N m2 wk1)

HF=high fertilization
(2.52 g N m2 wk1)

LF= low fertilization
(0.86 g N m2 wk1)

Control= no
fertilization

Map: Fox et al. 2012 Estuaries and Coasts




N,O fluxes display spatial variability
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Nearly all N,O fluxes completely
reverse directions between 2 years
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Why such a difference between years?

* One possibility is temperature:
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Highest N, O flux in plot with highest
pore water ammonium
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Highest methane fluxes in plots with high fertilization (HF)
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Why were methane fluxes not as large in plots with the
highest fertilization (XF)?
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Several questions remain

Estuaries and Coasts (2012) 35:445-458
DOI 10.1007/s12237-012-9479-x

Vegetation Cover and Elevation in Long-Term Experimental
Nutrient-Enrichment Plots in Great Sippewissett Salt Marsh,
Cape Cod, Massachusetts: Implications for Eutrophication
and Sea Level rise

Liza Fox + Ivan Valiela - Erin L. Kinney

Fig. 4 View of experimental marsh plot treated with the XF dosage,
showing the marked responses of vegetation that have occurred after
decades of chronic nutrient enrichment



Conclusions

* Long term fertilization (40 years) did not
significantly change N,O fluxes (in one of the
plant zones)

-Reversal of the direction of N,O fluxes may have
been related to temperature

(Does warming lead to higher emissions?)

* CH, fluxes were significantly higher in the High
Fertilization plot (in one of 2 years)



Large N,O fluxes of N-enriched marshes

Chronically enriched riparian buffer
(Hefting et al. 2003)
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umol CH4 m-2 h-1

CH, fluxes are not large relative to
other wetlands
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Future directions: The “Rea
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Studying relationships of GHG fluxes to
plant zones with in situ analyzers

NERR Science Collaborative:
K. Kroeger, J. Tang,

O. Abdul-Aziz, N. Ganju,

A. Leschen,

T. Surgeon-Rogers,

S. Emmett-Mattox,
I.Emmer, S. Crooks,

P. Megonigal,

T. Walker,

C. Weidman

Colors indicate distinct zones in Sage Lot Pond
(Waquoit Bay)

Testing potential interactions of N loading and warming

Collaborator:
B. Govenar
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