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ILand-atmosphere exchange of nitrogen

Nitrogen community split into
separated research efforts
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Biosphere-atmosphere
interactions
of ammonia with European

Grasslands

Example of NH, fluxes from the
4 different systems, pre-cutting,
post-cutting and post-fertilising.
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ILife programme: Auchencorth Moss

Bowen Ratio system:

 dewpoint, temperature, net Eddy correlation system:
radiation *CO,, H,0 & turbulence

» soil heat flux and (temperature & windspeed)
temperature

Gradient system:
O3, NOx, SO

Auchencorth - CEH



Annual atmospheric N deposition to the
3 LIFE flux monitoring stations

From C. Flechard, PhD thesis




Nofretete

Nitrogen Oxides Emissions from European Forest Ecosystems
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NOFRETETE
The relationship between N deposition and
NO & N,O emissions
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NOFRETETE
Soil manipulation experiments
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N cycling at the Hoglwald spruce site

N Plant "
Store: 1391 Total Uptake: 145 Gaseous Deposition

(Spruce: 1363) (Spruce: 133) and Uptake by
(Understorey: 28) (Understorey: 12) Canopy: 4
Balance: 16 (NH,: 2)
(NO,: 2)
Gaseous Deposition
Uptake by roots: 141 at forest floor: 12

Microbial (Spruce: 129) (NH;: 10)
Detritus: 375 N Mic (Understorey: 12) (NO,: 2)

(incl. Mycorrhiza) Throughfall: 28
Store: 54 (NH,*: 18)
Balance: £ 0 (NO;: 10)

Detrital Plant Biomass: 129
(Spruce: 117)
(- Canopy: L))
(- Roots: 43)
(Understorey: 12;

Volatilization: 16
Bio|ogica| Microbial (via Nitrification: 6)
Nz-fixation: 1 Immobilization: 37¢ (via Denitrification: 10)

—— (NH,* 84 & NO,~ 290) (N,0: 1)
(N2 7)
504 (NO: 8)

. Ninorg Soil Pool
Norg o1l Pool (SOM) Nitrification: 315 L eaching: 21
: : A Store: 43 eaching:
Balance: -8 Mineralization: 512 Bal:r:ie:to (NH*: <1)
(NO,:  21)
(N,O: <0.01)




Average GHG exchange of
9 European grasslands

GHG sink in C equivalents

Farm gate GHG balance o

Attributed field GHG balance A

Net Biome Productivity

Actual field GHG balance A

Met Ecosystem Exchange

(tCO,-C ha' yr')

The message regarding net GHG of grassland depends on scale




The control of N,O fluxes from Europe’s
osrasslands

Flechard et al, AEEG, submitted




Nitroeurope C1

Schematic diagram of the N cycle
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Component 1
Flux network

* Level 3 (*13 Super Sites”): N and GHG fluxes:
Core Measurements + Special Topics. Includes
high cost micromet methods and process analysis.

Level 2 (““ 9 Regional Sites™): Basic N and GHG
flux monitoring, e.g. COTAG, simple cuvettes

Level 1 (*“50 Inferential Sites™): Basic N air
concentration measurements at 50 CO, flux sites.
e.g. DELTA low cost denuders.




NitroEurope: T e
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& Manipulation | &8 e
network (C2)

13 Level 3 Super Sites
9 Level 2 Regional Sites
50 Level 1 Inferential Sites

22 Core Manipulation Sites |
14 Assoc. Manipulation Sites ©
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Grassland network

7 Easter Bush UK (NERC) Lolium perenne
8 Oensingen CH (FAL- Grass & clover
CH)

9 Carlow IE (TCD)  Lolium perenne,
Trifolium repens

10 Bugac ~ HU(FRI)  Festucaspp.

11 Laqueuille FR (INRA) A. capilaris.: Dac-
tylis : Trisetum

12 Monte Bondone  IT (CEA) | Spp. rich, Nardus |
stricta




Arable network

DE(MPI-Je)  Wheat/barley/

Potato/rapeseed

14 Grignon FR (INRA)  Mustard/maize/

wheat/barley
15 Po Valley, Pavia  IT (JRC) Maize/rice

16 Piana del Sele IT (ISAFoM)  Maize/alfalfa/
_ _ ‘winter veg./Lolium
17 Petrodolinskove  UA (ONU) Grain/indust./veg.

Grignon



Wetland network

18 Lompolojankka FI (FMI) Sedge Fen
(Pallas)
19 Auchencorth UK (NERC)  Calluna/grass,
Eriophorum vag.
Sphagnum spp.
ES (CEAM) High maquia
PL (AUP) Carex spp., Phrag-
mites spp..
Sphagnum spp.

22 Fyvodorovskoe RU Sphagnum spp.. Lomy

bog (IPEE-RAS)  Eriophorum, Pall
Vaccinnium vag.

Auchencorth
Moss




Acitvity 1.3 Detailed N budgets and
pools for level 3 sites

\

Eddy covariance CO,
Soil N,O & CH, by autochambers >
NOx/O; by autochamber/micromet. Continuous

Meteorology & soil climate

Monthly/
weekly

Bulk wet NH, & NO; dep., DON? ,throughfall &
stemflow

Air conc. of NH;, HNO;, NH,, NO, }

Soil description Once

extractable mineral N~ Weekly/ monthly?
Estimate of N leaching, denitrification

Plant biomass, LAI, Foliar N... (

Detailed description of site management




Acitvity 1.3 Detailed N budgets and
pools fox: level 3 & 2 sites

Appendix B:

Protocols of Mandatory Measurements

Tuesday 14t March Parallel Group Session 2:
16:00 — 18:00

Room B : Fluxes, concentrations, meteorology /
autochambers

Room C: Soil, vegetation / chambers




CROSSCUTTING ACTIVITY 1.4
PLANT — SOIL — ATMOSPHERE N EXCHANGE PROCESSES

resorption ‘ 1) Plant N pool: biomass, LA, C/N, Plant
mediated NH,/N,O transfer

2) Soil N pool: SOC — SON,
mineralisation / immobilisation

3) Litter production / decomposition

‘ 4) Plant soil N & C dynamics using
isotopic tracers

5) Sources of N,O

6) Soil N fluxes in the Mediterranean
Microbial C:N cycling sites




TWO MEDITERRANEAN SHRUBLANDS (SUN)

Gas emissions (mg m day"1)

Sandy loam pH4.3 15% org C

o
o

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Measured annual average daily flux
0.5 + 0.45 mg N,O m-2 day!

Rain (mm day'l)

CH, flux (mg m™ day™)

-.Ilﬁ.

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Measured annual average daily flux
-2.20 + 0.5 mg CH, m-2day!

Simona Castaldi, SUN




NITROGEN CYCLE (SUN)

N20O, NO

Organic —— —  NH,

: 0.22-0.78 ug N g day!
substrates Net rate 0.25-0.80 ugN g 0-8-8.8 ngN g~ Hg N g ady
day-!

> Denitrification NO, — Plant
denitrification enzyme activity 368-1190 ng l 1. 1 -3.6 ng N g UPTer

N,O-N g' h-!
—

Plant Leaching ? Modeled
up’rake very low

T

Organic ~ —— Mineralization —— NH,* —— Nitrification =~
substrates glet 1rate 0.45-0.77 ugNg'  <0.05 ug N g l Heterotrophic ?
ay-

g Denitrification NO,;~ <0.05ugNg!
denitrification enzyme activity 0.4-4 ng N,O-N
g-1 h1

Leaching
Simona Castaldi, SUN




Crosscutting measurements

Thursday 16t
Group session 5
Room A

10:45 — 13:00




Activity 1.5: Level 1 sites

Carboeurope site & additional sites:11, 9, 7




NEU Inferential Network (Level 1)

Add basic N measurements to 50
CarboEurope IP main sites

Low cost DELTA denuder (NH;,
HNO,, NH,*, NO;-, SO, / SO,*,
HCl1/Cl- Na* / Ca*" / Mg?),
monthly for 4 years

Wet deposition, where needed

Soil and plant N bioassays

Inferential modelling of N inputs
to compare with carbon budgets

HNDy (ug m3)

< 0.25
B 0.25 - 0.50

Results from UK denuder network

Wednesday 15th
Group session 3
Room A

10:00 — 11:30
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