Contents

TaDBIES wocuvererectreieteteteneee s RN - IX
FIGUIES cocnniiiiiectieeecercctecr e XI
Abbreviations and Acronyms....... crerressnereeanenns cerreeeenteresnteee e sesae s e aaneas XIII
1 Introduction........eceeicneeenivenineneseeninnnennns reerrenenenreeaeeas cereennnennens ORI |
1.1 N input to terrestrial €COSYSLEM ..ourmmrvirmiiririeiei e 1
1.2 Impact of elevated N input on temperate forest ecosystems .. )
1.3 Distribution of N input among forest €COSYSEMmS ......vwrrrnirnrinsiinreinressieseenines 4
1.4 SOM...oriinrias 5
141 SOM Stability ....ccoceivervenirirnnirisciciseeiesieeeinesians 5
142 SOM POOIS ..ottt 6
1.5 Application of N isotopes in forest ecosystem Studies ........coeevvverierrrenrirrienieniennns 7
1.5.1  Natural BN abundance ... 7
152 BN tracer.... e 7
2 Objectives ....... cessenreensesanaeneas eesersenesessnteesesenananes teessrnreeesssnaeeeessatanessnna 1
3 Materials and Methods ......cccceeevueenerinnnenncnnnnen. terreeessneesnneesateseaanens v 13
31 SEUAY SILC....cvuieiiicrrieis ettt
3.2 Experimental desigii.......oovureiciiriiieicecine e
3.3 15N tracer experiment......
3.3.1  Sampling and analysis.......ccccceeneeee. -
3.3.1.1 Tree COMPATtMENtS ......uvuveeerreerriesseiseseeresessssenssses e saens
3.3.1.2 SOOIt
3313 Soil solution OO
3.3.2  Natural ®N abundance and N content in ecosystem compartments............
3.33 N IIXES oo
3.3.4  Calculation of N excess and IECOVELY ... iaeninn.
3.4 Density fractionation experiment
341 Density fractionation procedute .......c..ee....
3.42  Comparison of two aggregate-disrupting methods
3.43  Preparation of density SOIUHON .....ovveruiveriieniniiiniiinisieninians
3.44  Analysis and calculation
3.5 Statistical analysis ...
4 Results ............. crreeseeenesneesnesneans crerenenanens crressseeenenenne ceeesareeneens —
4.1 15N trACET EXPEHIMENT ...ovuvverrirnrrsireririsi s ssassese s sassass s sse s sss s s annses 27
4.1.1  The r00f cONLIOl PIOT cecveviieiiei s 27
4111 Natural PN abundance ........coooeeveinevcieciniicinnnns .27
41.1.2 N content in ecosystem compartments and N fluxes.......cc.cocoveerninens 28
4113 5N entichment in ecosystem COMPATTMENLES ........vureervererreemsriniesinssnes 29
41.1.4 15N recovety in €cosystem COMPArtMEnNts .......coeveeeeeeecreerensennes .36
Bibliografische Informationen HE
https://d-nb.info/1009762400 digitalisiert durch 1


https://d-nb.info/1009762400

412 The clean rain Plot.......cccociiririeiciiniici e 38

4.1.21 Natural >N abundance . .38
4122 N content in ecosystem compartments and N fluxes.........ccccoceececeencs 38
4123 BN enrichment in ecosystem COMPArtMENS .........eweevereveerereiseeesersncannns 40
4124 BN recovery ..o ettt e s 45

4.2 Density fracHonation ........c...c..eewu... RO 48
421  Preparation of density SOIUtON .....c.ovvurvrieviicieiiri s 48
422 Comparison of two aggregate- dlsruptmg methods ..., 48
423  Distribution of OC and N in soil density fractions.................. 49
4231 OraNIC JAYEL ..o 49
4232 Mineral soil layers . 49

4.2.4  Recovery of sOil PN ... 50

5 DiSCUSSION ..eeuveertrrctenitrenrenisienssnessseessnessnnens cerresessteeeestesesaaeesaaaeesananens 59
5.1 N tracer experiment .. 59
51.1  Natural PN abundance.........cocoecerinceniniicneecscnesesesecseennes 59

5.1.2 15N recoveries 60

5.1.21 Under ambient atmosphenc deposmon (the roof control plot) 60
51.2.1.1  Soil cvceovincincaaees 60
51212 TrEE . s 61
51213  Leaching.....ccccooiiviinivnciciniccricincccnenas .. 62

5.1.2.2 Under long-term reduced atmosphetic deposition
(the clean 1ain Plot) ..o, .63
51221 SOMl oot 63
51222 THEC ottt ssese e ieas 66
5.1.2.23 Leaching 68
5.2 Density fractionation eXperiment .........co.ceevevevscrnnnn. .69
5.2.1  Preparation of density solution............... 69
522  Comparison of two aggregate-disrupting methods .......ccccoevvcrcrierricnnirnnnnns 69
5.2.3  Distribution of OC and N in soil density fractions........cc.cceveevvverrereersrveneenn. 71
5.2.4  Recovery of soil °N.. 73
6 CONCIUSION....uueetecreieitritinicntenatsaesessessseessressssessessssesssssesanessnesane 17
7 Summary.......cee... cerreeetiessertiiesbattte s s aaa et e e s e bareses s bbaraees s asananness b
8 Zusammenfassung ........ccceeueenen. erreeenneenareesaaaenes ereeeesteesnteeeanaees ... 83
9 RefereNCeS .uuunueieirniitiitiitineitintcst ettt ear e nenes 87
10 Appendix .....ccecuuenee ereeerseee s et sa e s ba et bb s e s b b e s e s ba s s ban e s rnnee e 97

Lebenslauf..........cuuuuueeenne eeesteeeeeessteseeeeerntasseeerrtrnnsttettsnnessesarnranseseranaranaseanes 99



