Max-Planck-Institut ftr N
terrestrische Mikrobiologie MI !I [ —
. UG
L
°

B .
8 Fiir eine lebenswerte Zukunft

35 LOEWE - Landes-Offensive zur ~ JUSTUS-LIEBIG- 'CSJ Hochschule

Entwicklung Wissenschaftlich- ﬁ UNIVERSITAT Geisenheim

okonomischer Exzellenz GIESSEN University

Carbon and nitrogen transformations under elevated temperature

Anne Jansen-Willems!2, Gary Lanigan? and Christoph Miiller':3

Institut fiir Pflanzendkologie, Justus-Liebig-Universitat GieRRen
’Teagasc Johnstown Castle, Wexford, Ireland
3University College Dublin, Dublin, Ireland

Introduction/Background

Mean soil surface temperature has increased over the past century, and it is
predicted to increase in the futurelll. However, there is currently a lack of long-term
studies on the effect of elevated temperature on carbon (C) and nitrogen (N) cycling
in temperate grassland. Furthermore, most studies only focus on one temperature
increment. This study looked at the long-term (6 years) effect of elevated
temperature on C and N cycling, using three different temperature elevations.
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Gross N transformation dynamics based on the °N tracing study.

The colour of the arrows indicate if a certain transformation has increased (red),
decreased (green) or was unaffected (black) by enhanced temperature (analysis
based on regressions of temperature increase with N transformation rates). AA is the
amino acid pool, N_, and N . the labile and recalcitrant organic N pools. The
transformations are as follows: N, is depolymerisation, N, ., is ammonification, Iy,
is NH,* immobilisation, Iyo; is NO;” immobilisation, N, is autotrophic nitrification,
N, .. is hetrotrophic nitrification and DNRA is dissimilatory NO,™ reduction to NH,*

Elevated temperature field trial (‘Wérme-Experiment’) 400
Sixteen 2.5m x 2.5m plots were assigned to one of four treatments (control, +1°C, +2°C
and +3°C). Temperature was elevated using IR-heaters, hung at different heights.
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Material & Method

Before the start of the experiment soil carbon and nitrogen were determined.
Subsequently, 16 plots were assigned to one of four treatments (control, +1°C (T1),
+2°C (T2) and +3°C (T3)) according to a Latin square design, and temperature
elevation using IR-heaters commenced. For six years, the temperature was elevated

and, during these years, CO, flux measurements were taken, using a Li-COR IR
analyser (LI-8100).
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At the end of the field experiment soil samples from the 16 plots were taken to 100 | 1% (0.01)
analyse gross soil N transformation rates. This was done by incubating the soil, 63% (0.08) 70% (0.08) — 16% (0.05)
labelling it with enriched NO;-, NH," and Glycine, and taking extractions and N,O I
measurements at different time points. Data were analysed using a °N tracing 85% (0.04) 70% (0.05)*
model, and a newly developed method to distinguish different N,O sources. 0
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* Elevated temperature lead to higher CO, emissions. During day-time higher
respiration rates could be offset by higher photosynthesis!2!.
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* After six years of warming, inorganic N and NO;™ content were higher in soils
subjected to warming of 2-3°Cl3l.
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B Control @T1 OT2 OT3 * Oxidation of organic N was found to be an important process in N,O emissions
and should not be omitted from analyses!3!.
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* Prior warming lead to reduced oxidation of organic N and denitrification!3!.
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— 1500 | [ Error bars are standard error of the mean (SEM). Percentages are the average percentage
' of flux produced via each process, SEM between brackets. *Significantly lower cumulative
i _ flux compared to control, Treatments: Control, T1 (+1°C), T2 (+2°C) and T3 (+3°C).
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Jan. Feb. Mar. Apr. May Jul\r}le Jlﬂv Aug. Sep. Oct. Nov. Dec * Poster presentation at the EGU conference on the N,O source partitioning model.
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Monthly modelled CO, fluxes between March 1, 2013 and Feb 28, 2014 | -
R-eco is ecosystem respiration and NEE is net ecosystem exchange (Positive values are a|  ° Paper on carbon cycling accepted by Ecology & Evolution!~!.
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II”H * A new N,O source partitioning model was developed that is capable of
distinguishing four processes including a hybrid process.

* Presentation at AGRI-I Forum (Ireland) on CO, emissions.
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net source of CO,), Treatments: Control, T1 (+1°C), T2 (+2°C) and T3 (+3°C). * Paper on nitrogen cycling published in SOILD, currently under review for SOILB.
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