Contents

Part I Methods

1

Soil Organic Phosphorus Speciation Using Spectroscopic
TechmiQUes ......ooviiii e e e 3
Ashlea L. Doolette and Ronald J. Smernik

Characterization of Phosphorus Forms in Soil Microorganisms ...... 37
Else K. Biinemann, Bartlomiej Prusisz, and Knut Ehlers

The Use of Tracers to Investigate Phosphate Cycling

in Soil-Plant Systems ......... ... 59
Emmanuel Frossard, David L. Achat, Stefano M. Bernasconi,

Else K. Biinemann, Jean-Claude Fardeau, Jan Jansa, Christian Morel,

Lilia Rabeharisoa, Lalajaona Randriamanantsoa, Sokrat Sinaj, Federica
Tamburini, and Astrid Oberson

Molecular Approaches to the Study of Biological Phosphorus
B ot )1 e D S P 93
Jun Wasaki and Hayato Maruyama

Modelling Phosphorus Dynamics in the Soil-Plant System ........... 113
Andrea Schnepf, Daniel Leitner, Sabine Klepsch, Sylvain Pellerin,
and Alain Mollier

Part I Processes

6

7

Role of Mycorrhizal Symbioses in Phosphorus Cycling .............. 137
Jan Jansa, Roger Finlay, Hikan Wallander, F. Andrew Smith,
and Sally E. Smith

Solubilization of Phosphorus by Soil Microorganisms ................ 169
David L. Jones and Eva Oburger



10

Contents

Role of Soil Macrofauna in Phosphorus Cycling ..................... 199
Lydie Chapuis-Lardy, Renée-Claire Le Bayon, Michel Brossard,
Danilo Lopez-Hernandez, and Eric Blanchart

Role of Phosphatase Enzymes in Soil ... 215
P. Nannipieri, L. Giagnoni, L. Landi, and G. Renella

Phosphorus Nutrition: Rhizosphere Processes, Plant Response

and Adaptations ................. i 245
Tim S. George, Ann-Mari Fransson, John P. Hammond,

and Philip J. White

Part IIl Ecosystems and Management

11

12

13

14

15

16

17

18

Biological Phosphorus Cycling in Grasslands: Interactions
with NIfrogen ... e 275
Claire Jouany, Pablo Cruz, Tanguy Daufresne, and Michel Duru

Biological Phosphorus Cycling in Arctic and Alpine Soils .......... 295
Michael N. Weintraub

Phosphorus Nutrition of Forest Plantations: The Role

of Inorganic and Organic Phosphorus ................................ 317
Thomas R. Fox, Bradley W. Miller, Rafael Rubilar, Jose L. Stape,

and Timothy J. Albaugh

Phosphorus Cycling in Tropical Forests Growing on Highly

Weathered Soils ... ... ... i 339
Sasha C. Reed, Alan R. Townsend, Philip G. Taylor,

and Cory C. Cleveland

Biological Phosphorus Cycling in Dryland Regions .................. 371
Jayne Belnap

Effects of Manure Management on Phosphorus
Biotransformations and Losses During Animal Production ......... 407
Thanh H. Dao and Robert C. Schwartz

Management Impacts on Biological Phosphorus Cycling

in Cropped Soils ... ... 431
Astrid Oberson, Pieter Pypers, Else K. Biinemann,

and Emmanuel Frossard

Phosphorus and Global Change ... 459
Holm Tiessen, Maria Victoria Ballester, and Ignacio Salcedo

Appendix — General Conclusions .......... ... 473



