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Foreword

Land degradation and desertification issues are now milestone pillars of the inter-
national environmental and development agendas. Not only because they affect the
livelihoods of billions of people and have direct consequences on the well-being
of entire societies, but also due to devastating effects on ecosystem’s stability,
functions and services, loss of biodiversity and an endless list of other ill-related
severances. Problems are exacerbated when land degradation, mostly a human-
induced process is combined with naturally occurring drought. It is for these
reasons that the recent terminology adopted by the United Nations Convention to
Combat Desertification (UNCCD) involves Desertification, Land Degradation and
Drought (DLDD). That represents a major shift for the UNCCD itself covering
thus the entire planet Earth and bringing it closer to similar UN Conventions like
the Biological Diversity (CBD) and the UN Framework Convention to Climate
Change (UNFCCC). However, for the UNCCD the major focus will still be placed
on drylands and particularly in Africa.

The scientific community has invested more than half a century research in land
degradation and desertification and much is known now compared with the time
when Auberville for the first time in the 1950s coined the term “desertification”,
interesting enough not in the drylands but in tropical forests of Africa. Yet, the
link between science and policymaking appears to be week and information flow
among many stakeholders involved in the combat against land degradation and
desertification is not moving fast either.

Results “on-the-ground” in the last decade are not yet convincing many local
stakeholders that progress has been made, despite numerous excellent examples of
sustainable natural resources management worldwide as documented also by this
book. Recent trends ask for a paradigm shift in support of sustainable land manage-
ment rather than simply focusing on combating land degradation. Climate change
will continue to dominate the environmental agenda and its effects will impact also
the land degradation-affected areas that will experience additional adversities. While
recognising the needs for further mitigation actions to alleviate climate change
effects, adaptation to the new climatic conditions will be the final unavoidable
choice as the history of nature evolution has shown.

This book contains selected papers of the 5th International Conference on Land
Degradation held at the Mediterranean Agronomic Institute of Bari, Italy (IAMB) in
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viii Foreword

18-22 September 2008. The event was sponsored also by the Italian Society of Soil
Science (SISS), the International Union of Soil Sciences (IUSS) and the European
Commission, Joint Research Centre, Institute for Environment and Sustainability
(EC, JRC, IES). These institutions have been involved for long in land degradation
research and mitigation studies.

We are delighted to offer this unique opportunity of presenting papers covering
a wide range of topics and geographical areas, all of them serving the purpose of
understanding better the cause-effect relationships of land degradation and deserti-
fication and to identify the best options for assessment, monitoring, mitigation, and
remediation.

Cosimo Lacirignola Marcello Pagliai
Bari, Italy Florence, Italy

Stephen Nortcliff Luca Montanarella
Reading, UK Ispra, Italy



Editors’ Note

The editors would like to express their gratitude to all the authors for their prompt
response, hard work and professionalism in preparing their chapters. For some of
them this was a first opportunity to write a chapter in a special Springer book, but
this was exactly what we intended when we invited them to collaborate in this effort.
We are sure this strengthens and enriches the book. We realised that it has been a
great challenge to complete this book in a such short time. All of this was possible,
thanks to authors’ friendly cooperation and enthusiasm that made our tasks easier.

The scientific content of each chapter is the responsibility of individual author(s)
and despite our continuous efforts to improve their content, there may be additional
questions and comments. We thus invite the reader to kindly ask or write directly to
each corresponding author for further clarification. Our editorial tasks were carried
out in full respect of everyone’s beliefs and research findings, and wherever neces-
sary, to improve the content of each chapter. We did this without any prejudice for
individual or professional gains.

A particular word of thank you goes to Ms. Margaret Deignan, Associate Editor
at Environmental Sciences Unit of Springer who was the first to write and solicit
us about the preparation of this book as she noticed the potential for this publica-
tion. We are thankful also to all the sponsors of the 5th International Conference
on Land Degradation and in particular to the International Centre for Advanced
Mediterranean Agronomic Studies (CIHEAM) and its Vice President Prof. Giuliana
Trisorio Liuzzi, to the Director of the Mediterranean Agronomic Institute of Bari in
Italy (IAMB), Dr. Cosimo Lacirignola to Deputy Director of IAMB, Dr. Maurizio
Raeli, and to the Head of Land and Water Resources Management Department of
IAMB, Dr. Nicola Lamaddalena for their enormous support in successfully organ-
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Zdruli in recognition of his endless and tireless efforts, scientific perseverance and
scrutiny that have left their mark throughout this book.
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Romania, rauslucian@univagro-iasi.ro

L. Recatalá Boix CIDE-(CSIC, Universitat de València, Generalitat Valenciana),
Cami de la Marjal, s/n, Apartado Oficial, 46470 Albal, Valencia, Spain,
luis.recatala@uv.es

Ian Reid Geography Department, Loughborough University, Leicestershire LE11
3TU, UK, ian.reid@lboro.ac.uk

Carlo Reina Dipartimento ITAF, Università di Palermo, 90128 Palermo, Italy

M. Rouchdi Ecole Nationale d’Agriculture de Meknès, 50000 Meknès, Morocco

Ilir Salillari Centre of Agriculture Technology Transfer, Fushë Kruja, Albania,
ilirsalillari@gmail.com

J.B. Sanderson Agriculture and Agri-Food Canada, Crops and Livestock
Research Centre, Charlottetown, PE C1A 4N6, Canada

Thudchai Sansena Geo-Informatics and Space Technology Development
Agency, Bangkok, Thailand

Dipak Sarkar National Bureau of Soil Survey and Land Use Planning, Regional
Centre, Bangalore 560024, India

A. Seid Ali Afar Pastoral and AgroPastoral Research Institute (APARI), Semerra,
Ethiopia

A. Shaban National Council for Scientific Research-Remote Sensing Center,
Mansourieh, Lebanon

D.P. Sharma Department of Soil Science and Agricultural Chemistry, Faculty of
Agriculture, Allahabad Agricultural Institute, Deemed University, Allahabad, UP
211007, India

C. Simota ICPA, Bucharest, Romania, c.simota@icpa.ro

Jan Skála Research Institute for Soil and Water Conservation, Prague 15627,
Czech Republic

J. Sloan Center for Environmental Informatics, Penn Sate University,
Philadelphia, PA, USA

B.G.J.S. Sonneveld Centre for World Food Studies, VU University Amsterdam
(SOW-VU), 1081 HV Amsterdam, The Netherlands, b.g.j.s.sonneveld@sow.vu.nl

Alfred Stach Quaternary Research Institute, Adam Mickiewicz University,
61-701 Poznan, Poland, frdstach@amu.edu.pl

R. Stehouwer College of Agricultural Sciences, Penn State University,
Pennsylvania, PA, USA



Contributors xxv

N. Swaroop Department of Soil Science and Agricultural Chemistry, Faculty of
Agriculture, Allahabad Agricultural Institute, Deemed University, Allahabad, UP
211007, India, narendra_swaroop2003@yahoo.com

A. Takele Ethiopian Institute for Agricultural Research (EIAR), Addis Ababa,
Ethiopia

Charlchai Tanavud Faculty of Natural Resources, Prince of Songkla University,
Hat Yai, Songkla, Thailand, charlchai.t@psu.ac.th

Pablo Tchilinguirian Institute of Archaeology, UBA, CP 1426 Buenos Aires,
Argentina, pabloguirian@gmail.com

J.S. Tenywa Department of Soil Science, Makerere University, Kampala, Uganda

T. Teran Department of Agriculture Science and Technology, Technical
University of Cartagena, 30203 Cartagena, Spain, tania.teran@upct.es

Sid. P. Theocharopoulos N.AG.RE.F. Soil Science Institute of Athens, Athens
14123, Greece, Sid_Theo@nagref.gr

Mladen Todoroviç Department of Land and Water Resources Management,
CIHEAM Mediterranean Agronomic Institute of Bari, Valenzano 70010, BA, Italy,
mladen@iamb.it

A. Toloza Soil Science Unit, FAO/IAEA Agriculture & Biotechnology
Laboratory, IAEA Laboratories Seibersdorf, Vienna A-1400, Austria

G. Tóth European Commission, Joint Research Centre, I-21020 Ispra, VA, Italy,
gergely.toth@jrc.it

T. Tóth Research Institute for Soil Science and Agricultural Chemistry, Hungarian
Academy of Sciences, 1022 Budapest, Hungary, tibor@rissac.hu

A.M. Urgeghe Centro Interdipartimentale di Ateneo NRD-UNISS (Nucleo
Ricerca Desertificazione), Università degli Studi di Sassari, 07100 Sassari, Italy

Radim Vácha Research Institute for Soil and Water Conservation, Prague 15627,
Czech Republic, vacha@vumop.cz

S. Vadivelu National Bureau of Soil Survey and Land Use Planning, Regional
Centre, Bangalore 560024, India

C.L. van Beek Alterra, Soil Science Center, 6700 AA Wageningen, The
Netherlands, christy.vanbeek@wur.nl

J.H.H. van den Akker Alterra, Soil Science Center, 6700 AA Wageningen, The
Netherlands, janjh.vandenakker@wur.nl

Sjoerd E.A.T.M. van der Zee Wageningen-UR, 6700 HB Wageningen, The
Netherlands, sjoerd.vanderzee@wur.nl



xxvi Contributors

Eric Van Ranst Laboratory of Soil Science, Department of Geology and Soil
Science, Ghent University, B-9000 Gent, Belgium, eric.vanranst@rug.ac.be

Ann Verdoodt Laboratory of Soil Science, Department of Geology and Soil
Science, Ghent University, B-9000 Gent, Belgium

S. Verzandvoort Alterra, Soil Science Center, 6700 AA Wageningen, The
Netherlands, simone.verzandvoort@wur.nl

Sue Walker University of Free State, Bloemfontein 9300, South Africa,
walkers.sci@mail.uovs.ac.za

Ryszard Walkowiak Department of Mathematical and Statistical Methods,
Poznan University of Life Sciences, 60-637 Poznan, Poland, rwal@au.poznan.pl

Des E. Walling Department of Geography, School of Geography, University of
Exeter, Exeter, Devon EX4 4RJ, UK, d.e.walling@exeter.ac.uk

Weicheng Wu International Center for Agricultural Research in Dry Areas
(ICARDA), Aleppo, Syria, w.wu@cgiar.org

Tugrul Yakupoglu Department of Soil Science, Agricultural Faculty, Ondokuz
Mayis University, Samsun 55139, Turkey, tugruly@omu.edu.tr

Ayumi Yoshida Zhejiang University, Hangzhou, Zhejiang Province 310029, PR
China, ayumi_2180@hotmail.com

Felipe Zapata Soil and Water Management & Crop Nutrition Subprogramme,
Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture,
International Atomic Energy Agency, A-1400 Vienna, Austria

Pandi Zdruli Department of Land and Water Resources Management,
CIHEAM-Mediterranean Agronomic Institute of Bari, 70010 Valenzano, BA, Italy,
pandi@iamb.it

Claudio Zucca NRD-UNISS, Desertification Research Group, Università degli
Studi di Sassari, 07100 Sassari, Italy, clzucca@uniss.it



About the Editors

Dr. Pandi Zdruli over the last decade has been a Senior Research Scientist and
Professor of Soil Science and Natural Resources with the International Centre
for Advanced Mediterranean Agronomic Studies (CIHEAM), Land and Water
Resources Management Department of the Mediterranean Agronomic Institute
of Bari, in Italy. Prior to this position he was Visiting Scientist with the
European Commission’s Joint Research Centre in Ispra, Italy, Senior Fulbright
Research Fellow at the United States Department of Agriculture, Natural Resources
Conservation Service (USDA NRCS) in Washington DC, USA, and Chief of the
Pedology Department of the Soil Science Institute of Tirana in his native Albania.
Dr. Zdruli is author of over 46 scientific and technical papers, Editor-In-Chief
of 10 books and distinguished member of a number of professional national and
international organisations. He has over 28 years of experience in agriculture and
rural development, soil science, sustainable land management, land degradation and
desertification studies and integrated environmental impact assessments.

Dr. Marcello Pagliai has been for more than a decade Director of the Research
Centre for Agrobiology and Pedology of the Italian Agricultural Research Council
and President of the Italian Soil Science Society from 2002 to 2008. He was also
Chairman of the Commission 2.1 (Soil Physics) of the International Union of Soil
Sciences (IUSS) for the period 2002–2006. His main research efforts are centred
in the fields of Soil Micromorphology and Soil Physics and particularly on: soil-
conditioner interactions, effects of waste applications and organic materials on soil
structure, evaluation of the impact of different tillage systems and management
practices on soil quality, soil crusting, soil physical and biological degradation, soil
compaction, sensibility and vulnerability and paddy soils research. Coordinator of
several research projects on soil management and conservation, he is also author and
co-author of 191 publications, Associate-Editor-In-Chief of the European Journal
of Agronomy (Elsevier) and Member of the Editorial Board of Soil and Tillage
Research (Elsevier).

Dr. Selim Kapur is Professor of Soil Science and Archaeometry at the University
of Çukurova, in Adana, Turkey. He has organised various international meetings
and events since the mid sixties when in Madrid, Spain in 1966 was held the first
Meeting on Red Mediterranean Soils that later developed as Meetings of Soils with

xxvii



xxviii About the Editors

Mediterranean Type of Climate; the tenth of such meetings was held in 2009 in
Lebanon. Dr. Kapur has also organised the 1st International Conference on Land
Degradation held in Adana in 1996 and latter on again in Adana he prearranged
the 12th International Meeting on Soil Micromorphology. He is member of the
European Soil Bureau Network and Secretary of the Working Group on Land
Degradation of the International Union of Soil Sciences. He has been a Wageningen
STIBOKA (now ALTERRA) and Hohenheim University fellow scientist. Dr. Kapur
is author and also reviewer/editor of numerous papers and chapters published in
national and international journals as well as books that have contributed on the
interdisciplinary character of soil science, and in particular of soil micromorphol-
ogy. Has contributed largely to the development of the Anthroscape context in
relation to soils and has more than 35 years of research and experience in sustainable
land management.

Prof. Angel Faz Cano received his Bachelor, Master and PhD degrees from
the University of Murcia, in Spain. He is currently professor of Soil Science
at the Agricultural Science and Technology Department, and Director of the
Research Group on Sustainable Use, Management and Reclamation of Soil and
Water, Technical University of Cartagena, Spain. Current national and international
projects include soil usage and global change in semiarid areas: carbon cycle, agri-
cultural application of pig slurries and organic residues from horticulture for crop
production, mining and industrial polluted soils risk assessment, reclamation and
landscape design. In addition to Spain, he has made extensive research on soils and
water management in Latin America. Currently he is Vice chair of the Working
Group on Land Degradation of Internatonal Union of Soil Sciences (IUSS), and just
elected in 2008 as Vice chair of the Commission Soil Geography of IUSS.


	Foreword
	Editors Note
	Contents
	Contributors
	About the Editors


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




