NUTRIENT STOICHIOMETRY AND MICROBIAL ACTIVITY ACROSS A PERMAFROST THAW GRADIENT :: ===New

E@&%
NATALIE KASHI, RUTH K. VARNER, CLARICE R. PERRYMAN, ERIN MAREK, AVNI MALHOTRA y ' ot~
EARTH SYSTEMS RESEARCH CENTER, UNIVERSITY OF NEW HAMPSHIRE

B T T

Sphaum Eriohorum/
lawn Sphagnum  Fen
INTRODUCTION NUTRIENT STOICHIOMETRY NUTRIENT CONCENTRATIONS
Surface Peat Depth Peat q§t§ - 0-5 cm- Surtace 5-10cm- Depth
Temperatures in the Arctic and sub-Arctic have (0-5 cm) (5-10 cm) gf )
doubled at twice the rate of the global average, Y
consequently causing a loss of
permafrost with cascading effects on il 1 0 &
: - Z | Average 2 ...
ve.getafuon cc_)rr_1mun|ty structure and | ) Redfield. S
microbial activity. At the Stordalen mire | T Like Ratio
In Ab|§ko Sweden (Fig. 1), permafrost o cweden, 100 i .
thaw induces the develOpment of miles north of the Arctic circle §°.o ace
: : O W
different wetland types (Fig. 2). Research has shown s NE e Soegme Eron Fanpatsa  Somgmn Evon) " ror
. . () : “\g) Lawn  Sphagnum Lawn  Sphagnum
that_substa_nual amounts of nutrients such as N and P D V3 Permafrost Thaw >  Permafrost Thaw
are immediately released as permafrost thaws. Here, Palsa Sphagnum _ Eriop/  Fen  Palsa Sphagnum  Eriop/  Fen
we explore the potential role of nutrient stoichiometry R R N
on carbon cycling controls across four wetland Permafrost Thaw > Permafrost Thaw > . e —
communities representing various stages in Figure 3. N:P indicates N and P limitation across wetland types )
permafrost thaw. impacted by permafrost thaw )
Z 0
°\° 18
SPhagnun;/fr:iophorumZ Carex Fen o @ .
o
A Palsa o
A Sphagnum Lawn 02
Top down /- A Carex/Sphagnum o
& _,’_Z:;a’ 4 lﬁern:‘alfrost i A Fen Palsa Spt:a’rrllum Sph’:;’;:%r/n Fen Palsa Spt:gvrrr‘um Spl;';i;zﬁm Fen
Permafrost Thaw > Permafrost Thaw 2>

Figure 4. % N and %P across four wetland
Community types across a permafrost thaw
gradient

ey

e
S
St

ENZYME ACTIVITIES

’ " ’ ? Chitinase
Activity
C 12
0 0
Figure 5. Ternary diagram illustrating stoichiometry i
across wetland types impacted by permafrost thaw G

2. Sphag Lawn 3. Eriop/Sphag

C:P & METHANE OXIDATION o N
Glucosidase

Activity

No Permafrost

3

S

S

Seasonal Rep
R2 R3 R4 500

== Palsa - R2:0.17 == Palsa-R?:0.15 Palsa-R2:0.01 150
w Sphag Lawn - R2 : 1.00 === Sphag Lawn - R2 : 1.00 Sphag Lawn - R?: 1.00
w Erio./Sphag - R : 0.57 === Erio./Sphag - R? : 0.40 Erio./Sphag - R? : 0.72
= Fen - R%:0.07 == Fen - R%:0.40 Fen - R2:0.00 550

N

No Permafrost

2. Sphag Lawn

3. Eriop/Sphaq 4.Fen
£Thaw Stage

e Phosphatase
. Activity
m::t-:-\.-c-\.ﬂ.-\:u: Lo _: ” o Lo : : ) i

. Figure 6. C:P ratio and potential methane oxidation indicate strong :

correlations depending on seasonality and wetland community type
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Figure 2. Conceptual diagram of wetland types and phosphatase enzyme a.ctivity across
nutrient and methane dynamics impacted by permafrost four wetland community types
thaw across a permafrost thaw gradient

METHODS CONCLUSIONS
Peat surface and depth cores were investigated for potential - Nutrient stoichiometry changes across the different wetland types
CH, oxidation rates using 4000 ppm CH, incubation techniques. induced by permafrost thaw.

Cores of varying vegetation were
assessed through the 2015 Field
season (n=3).

* Peat in the palsa illustrate low P limitation while fen communities are
strongly N limited

« Strong correlations in certain wetland types may indicate that
nutrient stoichiometry may play a role in microbial processes

Peat cores were dried, ground,
and analyzed for % Nitrogen (N),
% Carbon (C), °C, and N using ThermoFinnigan Delta Plus
mass spectrometer, coupled with Costech elemental analyzer.
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