of the International Union of Soil Sciences

de I’Union Internationale de la Science du Sol

der Internationalen Bodenkundlichen Union

de la Union Internacional de la Ciencia del Suelo

No. 94 1998/2




ISSN:03T74-0447. Edited and published by/rédige et publié par/redigiert und publizient von:

INTERNATIONAL UNION OF SOIL SCIENCES
UNION INTERNATIONALE DE LA SCIENCE DU SOL
INTERNATIONALE BODENKUNDLICHE UNION

Founded as International Society of Soil Science (ISSS)V/Fondée comme Association Internationale de Ta Science du Sol
(AISSVGegriindet als Internationale Bodenkundliche Gesellschaft (IBG ) 19-05-1924,

Full Members. Associate Members, Individual Members and Sustaining Members since/Membres a part entiere, Membres
Associés, Membres i titre Individuel et Membres Bientaiteurs dépuis/ Vollmigheder, assoztierte Mitgheder, Einzelmit-
glieder und fordernde Mutghieder seit: August 1998,

A seiennfic union member of 1ICSL since/Membre scientifique du CIUS depuis/Wissenschatthiches Mitglied von 1CSU
seil: 1993,

Seat/Siege/Siz: oo Instit fiir Bodenforschung. Universitat (ir Bodenkulr, Gregor-Mendel-Strasse 33, A- 1180 Vienna,
Austria. Phone: +43-1-478-91-07: Fax.: +43-1-478-91-10; E-munl: IUSS @ EDV | BOKUAC AT

Officers/Bureaw/Vorstand
President/President/Priisident
Prot.Dr. Sompong THEERAWONG, Soil and Fertilizer Society of Thailand, Dpt. of Soil Science, Kasetsart
University, Chatuchak, Bangkok 10900, Thailand.,
Vice President/Vice-Président/Vizeprisident
Prof.Dr. Irb KHEORUENROMNE, Soil and Fertilizer Society of Thatland, Dpt. of Soil Science, Kasetsart
University. Chatuchak, Bangkok 10900, Thailand.
15t Past President/ Ter Ancien Président/ . Alipriisidem
Prot.Dr. A, RUELLAN. AGROPOLIS, Avenue Agropolis, 34004 Montpelher Cedex S, France
Ind Pust President/2éme Ancien Présideny2. Aftprasident
Prof.Dr. AL AGUILAR SANTELISES. Universidad Autonoma de Chapingo. Aapto. Postal 45,
56230 Chapingo, Mexico
Ard Past President/3eme Ancien Président/ 3. Alipriisident
Prof.Dr. A, TANAKA, Hokkaido Univ., Faculty of Agric, Kita Y nishi 9 Kita-ku, Sapporo 060, Japan
Secretary-General/Secrétaire Geéneral/Generalsekretar
Prof.Dr. W.E.H. BLUM. Institut fiir Bodenforschung. Universitit fiir Bodenkultur, Gregor-Mendel-Strasse 33,
A-T180 Vienna, Austria,
Deputy Secretary-General/Secrétaire Général adjoint/Stellvertretender Generalsehretir
Dra. JH.V. VAN BAREN, ISRIC, P.O.Box 353, 67000 A) Wageningen, The Netherlands,
Treasurer/Trésorier/Schatzmeisier
Dr, P.ULUESCHER, Eidg. Forschungsanstalt fir Wald, Schnee u. Landschaft (WSL). Zoerchersir 1.
CH-8903 Birmensdorf, Switeerland

Honorary Members/Membres d”Honneur/Ehrenmitglieder

Prof. Dr. G, Aubent (France), Dr. G Barbier (France ), Prof.Dr.lr. G.H. Bolt (Netherlands ), Prof.Dr. Ph. Duchaufour (Fran-
cel, Prof.Dr, R, Dudal (Belgium), Prof.Dre. W Flaig (Germany ), Prof.Dr. E.G, Hallsworth (Australia), Prof.Dr. K.H. Han-
ge (Germany ). Dr Y, Ishizuka (Japan), Dr. LS. Kanwar (India), Prof.Dr. M. Kutilek (Chech Republic), Prof.Dr. E. Miicken-
hausen (Germany ), Dr. 5.K. Mukherjee (India). Prof.Dr. ], Quirk (Australia), Dr, R, Simonson, (USA) Dr. Ir. W.G. Som-
broek (Netherlands). Prof.Dr. K. Wada (Japan), Prof.Dr. D.H. Yaalon (Isracly, Prof.Dr. S.V. Zonn (Russia).

Commissions/C issions/Kommissionen - Chairpersons/Presidents/Vorsitzende:
I Soil Physics/Physique du Sol/Bodenphysik
Dr. D. Tessier, Science du Sol, INRA Route de Saint Cyr. 78026 Versalles Cédex, France
11. Soil Chemistry/Chimie du Sol/Bodenchemie
Prof.Dr. D.L. Sparks, Univ. of Delaware, Dept. of Plant & Soil Sci.. Newark, DE 197171303, USA
L Soil Biology/Biologie du Sol/Bodenbiologie
Dr) K Ladha, LR.RL PO, Box 933, 1099 Manila, Philippines
Iv. Soil Fertility and Plant Nutrition/Fertilité du Sol et Nutrition des Plantes/Bodenfruchtbarkeit und
Pllanzenernihrung
Prof.Dr. MLI. Swift, Carolyn House, 26 Dingwall Road. Croydon, CRY IEE, UK
V. Soil Genesis, Classification and Cartography/Genése, Classification et Cartographie du Sol/

Bodengenetik, Klassifikation und Kartographie
Prof.Dr. A.R. Mermut, University of Saskatchewan, Dept. of Soil Science, Saskatoon, Sask. STN SAN, Canada

VI Soil Technology/Technologie du Sol/Bodentechnologie
Dr. P, Rengasamy, CRC Soil and Land Management, PMB2 Glen Osmond S.A. 5064, Australia
VIL Soil Mineralogy/Minéralogie du Sol/Bodenmineralogie

Prof.Dr. K Stahr, Inst, . Standortlehre u. Bodenk . Univ, Hohenheim. Emil-Wolff-Str.27. 70599 Stutigart.
Germany
VIIL Soils and the Environment/Sols et I'Environnement/Boden und Umwelt
Dr. Ch. de Kimpe, Agriculture Canada, Direction Générale de la Recherche Sir J. Carling Bldg. 725,
930 Carling Av.. Ottawa, Ont. K1A 0C5, Canada


http://ZUercherstr.il

IMPORTANT NOTICE:

Telephone and telefax numbers of the
Secretariat-General of IUSS:

TELEPHONE: +43-1-478-91-07

TELEFAX: +43-1-478-91-10

Our new E-mail address is:

IUSS@EDV1.BOKU.AC.AT

W.E.H. Blum

Secretary-General, IUSS
University of Agricultural Sciences
Gregor Mendel-Str. 33

1180 Vienna

AUSTRIA



mailto:IUSS@EDV1.BOKU.AC.AT




s f T
({] LA\
= >

Bulletin

of the International Union of Soil Sciences

Bulletin

de I’Union Internationale de la Science du Sol

Mitteilungsblatt

der Internationalen Bodenkundlichen Union

Boletin

de la Union Internacional de la Ciencia del Suelo



Edited and published by/rédigé et publié parfredigiert und publiziert von/
redactado y publicado por:

International Union of Soil Sciences (TUSS)

Union Internationale de fu Science du Sol (UISS)

Internationale Bodenkundhiche Union (IBU)

Editor: Prof.Dr. Winfried E.H. Blum
Secretary-General of [USS
Universitaet fuer Bodenkuitur
Gregor Mendel-Sir. 33
A-1 180 Vienna/Austria

Co-Editor and Book Review Editor:
Drs. ). Hans V. van Baren
Deputy Secretary-General of IUSS
ISRIC. P.O. Box 353
6700 AJ Wageningen/The Netherlands
(all correspondence concerning book
reviews should be seat to this address)

ISSN: 0374-0447

Copyright: 1USS, Gregor Mendet-Str, 33
A-1180 Vienna/Austna
Tel: +43-[-4789107
Fax: +43-1-4789310
IUSS@EDY | .BOKU.AC.AT

Printed by: WUV-Universititsveriag
A-1009 Wien, Berggasse 5
Tel: +43-1-3105356-0
Fax: +43-1-3187050

Layout:
WUV-Universititsverlag
A-1009 Wien, Berggasse 5
Tel: +43-1-3105356-0
Fax: +43-1-3187050
Orders to: Dr. P.U. Luescher, IUSS Treasurer

WSL, Ziirchersir. 141

CH-8903 Birmensdorf/Switzerland

Subscribers are requested to notify Dr. Luescher
of changes of address

Price of a single copy: 25.00 LSS



CONTENTS - SOMMAIRE - INHALT

New telephone number of the Secretariat-General
Nouveau éro de téléphone du raniat Enéral ... ... .. et 3
Neue Telefonnummer des Generalsekretariats

IMPRESSUM . . e e 6
BAUOMAl e 8
F e e o L T ———————— 10
Address of Mr. Sompong Theerawong at the 160 WCSS in Montpellier .. ... .......oovooe et 1
16th World Congress of Soil Science, Montpellier

16&éme Congrés Mondial de Sceince du Sol, Montpellier .. .......... ... i 13

16. Bodenkundlicher WeltkongreB, Montpellier
Excursions of the 16th WCSS

Excursions du 16&me Congrés Mondial de la Science duSol .. ... ... 41
Exkursionen des 16. Bodenkundlichen Weltkongresses

Proceedings of the 1610 WCSS, Montpellier, France ... ... ... ... ... .. e 59
WRB at MORPEllIEr .. .. ..ot e e 60
A ement of Meetings

Annonces de REUMIONS .. .. .. .o vttt ittt s e e e e e 62

Ankiindigung von Tagungen

Miscellaneous information
BRIB IR . .. vonrn. nasnss b e s R A 808 M bt & om s bomcn o e pon b WA L8 B R B n ) ey 65
Verschiedenes

Addresses of the Officers and Chairp of C
Subcommissions, Working Groups and Standing Committees of IUSS ... ... ... .. . . . . i 69

Activities of Committees, Commissions, Sub-Commissions, and Working Groups

Activités des Comités, C issions, Sous-C: issions et Groupes de Travail ............ ... 76
Aus der Titigkeit von Komi K issionen Subkommissionen

und Arbeitsgruppen

Reports of Meetings
Compht-rendus de RESaIONE . oo o i s B s s e e s e s e S T e 80
Tagungsberichte

News from regional and national Societies
Nouvelles des Associations régionales et nationales . ... ... .. i 86
Berichte der regionalen und nationalen Gesellschafien

International Relations
TRt DRBETE ORI .-y co wovincs s e R m o il i M O R B R B R R e B 87
Internationale Beziehungen

Appointments, Honours, Personal News
Nominations, Distinctions, Informations Personnelles ...............c.viuiiuiiiinirnrieriiirnrnsinarocroneesns 95
Ernennungen, Auszeichnungen, persénliche Nachrichten

TR IERIOTTRITY . o5 covimsi sciecns o it 08 i W R N B R L B 5 5 0 s M B I R A 96
Meeting ferences, Symposi
REnxions, CORFErBRORE, SYTIMMBIR 1ovonosmvn i b sim w5 s s se s i s o o b i oot 50578 4 8 e vt e 99

Tagungen, Konferenzen, Symposien

International Training Courses
Cours Intemationsux 08 FOMMIBHION . .. ... .oovscumrrusinssssstsssssssnansssssss s snsesasrssssssnssssines 103
Internationale Fortbildungskurse

1USS Cooperating Journals
Journaux coopérants de I'UISS .. ..o oo e . 1]
IBU kooperierende Zeitschriften

Subscription Form - Cooperating Journals
Fiche d’ Abonnement - Journaux COOPETANLS .. ... ... ... s 109
Bestellformular - Kooperierende Zeitschriften

New Publications

Nouvelles PublicRions .. .. ... ...iiiiniiiiiiiininninarransinaennarsnaeeseesnasnassssnssssrsonsenaenanaas 110
Neue Veroffentlichungen

TUSS Membership Application Form

UISS Fiche de Demande d’ AFFIHBHON .. ... ...ouieiiiiiiiiiiiii it iaiiaiiienianaanns SRR 118
IBU Aufnahmeantragsformular

MEMBERSHIP LIST ... ... o S S e s 117
CHANGEOF ADDRESS . _ . . i s i i aa i s i i s e 5 i a e W 6 n a ey s in e wspanmd b bwrasnsen s damas 118



EDITORIAL

NEW STRUCTURE OF THE
INTERNATIONAL UNION OF SOIL SCIENCES

On 26" of August 1998, the last day of the 16" World Congress of Soil Science. the »International Soci-
ety of Soil Science« became the »International Union of Soil Sciences«. Within the new structure of
our organization, National Soil Science Societies can become full members; individual members are
only accepted from those countries where no national organization of soil science exists. Through this
change, we have enlarged our outreach to approx. 45000 soil scientists world-wide.

What does this mean for the present individual members and how will the changes be implemented in
the near future?

Between now and the 17" World Congress of Soil Science, to be held in Thailand in 2002, the follow-
ing steps will have to be taken:

1.

Structural changes

After the implementation of the new statutes of IUSS by the end of the past World Soils Con-
gress, we are in the process of developing a new scientific structure, consisting of divisions,
commissions, working groups and standing commirtees. The main operational structures will
be the divisions, which are to get some funding for the promotion of the different fields of
interest within soil sciences. For the implementation of the new scientific structure, an
enlarged Standing Committee on Statutes and Structure will meet in October 1999 in Vien-
na, in order to elaborate a draft for a new scientific structure. This draft will be published in
the TUSS Bulletin and will then be decided upon by the Extraordinary Council of IUSS to be
held in Thailand, in April 2000. The new scientific structure will enter into vigour at the 17"
World Congress of Soil Science in Thailand in the year 2002, where the new chairpersons
for divisions, commissions, working groups and standing committees will be elected.

Finances

From now on until 2002, negoriations will be held with the National Societies, in order to
implement the new financial structure, based on contributions from these Societies. The
national contributions will depend on different parameters. e.g. on the number of national
members, on the distribution of the TUSS Bulletin within the National Society, and on the
contribution that a National Society might receive from the National Academy of Sciences
of the respective country. Until these negotiations are concluded, the actual system of mem-
bership fees is continued.

Bulletin and information exchange

Until the year 2000, all National Societies and individual members will receive the Bulletin
as usual. The above cited negotiations with National Societies (see »Finances«) will also
include new arrangements concerning the distribution of IUSS information (e.g. the Bulletin).

General information network of IUSS

Within the next few months, an IUSS website will be installed at the Secretariat General in
Vienna, available free of charge for everybody. The Bulletin of [USS will be published with-
in this website, thus providing easy access to current information.

Those National Societies whose members have difficulties to get access to this information
could install their own IUSS information network, e.g. by including relevant information
from the IUSS Bulletin in their national newsletters.



Individual members will still be able to subscribe to the IUSS Bulletin after the year 2000,
for a fee of approx. 12 US$ per year for two issues, as in the past. They will receive the Bul-
letin by mail from the Secretariat-General twice a year.

Finally, let me point out that IUSS celebrates its 75" birthday on the 19" of May, 1999, which makes

it one of the oldest international scientific unions!

Winfried E.H. Blum
Secretary-General, IUSS



NEW IUSS OFFICERS

Mr. SOMPONG THEERAWONG, new President of the Inter-
national Union of Soil Sciences, 1998-2002. Mr. Sompong
Theerawong was born in 1939. He graduated in soil science from
Kasetsart University, Bangkok. in 1964 and obtained a Master’s
Degree in Agronomy from lowa State University, USA, in 1976.

He started his career at the Department of Land Development
(DLD), Ministry of Agriculture and Cooperatives in 1965 and was
appointed Deputy Director-General of DLD in 1989. From 1995
to 1996 and from 1997 to 1998, he held the post of Director-Gen-
eral of DLD.

During his office term at DLD, he has chaired various commilttees
responsible for soil and water conservation and land management
in cooperation with various government and private agencies con-
cerned. He has fully supported and accelerated the development of
appropriate technology to solve such soil problems as e.g. acid soils, saline sols, sandy soils and dete-
riorated soils, in different parts of the country. He was unanimously elected President of the Soil and
Fertilizer Society of Thailand and President of the Soil and Water Conservation Society of Thailand
for two consecutive periods, from 1996 until now.

At an international level, he has served as the Advisor of the Soil and Water Conservation Network in
the International Soil Conservation Organization (ISCO) and Advisor of the World Association of Soil
and Water Conservation (WASWC). He has been strongly involved in different projects in coopera-
tion with such various international agencies as JICA (Japan International Cooperation Agency),
NASDA (National Space Development Agency of Japan). MOA (Mokichi Okuda Association), STA
(Science and Technology Agency of Japan), ORSTOM (French Scientific Research Institute for
Development Through Cooperation), ITC (International Institute for Aerospace Survey and Earth Sci-
ences), IBSRAM (International Board for Soil Research and Management), UNDP, FAO etc. In
August 1998, he was elected President of the International Union of Soil Sciences (IUSS) and is there-
fore in charge of the organization of the 17" World Congress of Soil Science that is to be held in Thai-
land, in the year 2002.

Mr. IRB KHEORUENROMNE, new Vice-President of the
Internationai Union of Soil Sciences, [998-20G2. Mr. irb Kheo-
ruenromne was born in 1944 in Phuket, Thailand and studied soil
science at Kasetsart University, Bangkok. He obtained a Master’s
Degree from the University of Sheffield, United Kingdom, in
1974, and his Doctoral degree from the University of South Car-
olina. USA in 1976.

He started working as an experimental officer in the Applied Sci-
entific Research Corporation of Thailand in 1968 and joined the
Kasetsart University staff in 1971 as an assistant instructor at the
Department of Soil Science, Faculty of Agriculture. He has con-
tinted his teaching and research career there ever since. He is now
an Associate Professor of Soil Science. His subjects of interest
include soil survey, soil genesis and classification and land use
planning. He published books on Soil Survey, Soils in Thailand, Land Resources Data and Land Use
Planning along with many scientific papers.
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He has served several times as a short-term consultant for FAO in the ASEAN area, and chaired the
Department of Soil Science from 1994-96. He is one of the founding members of the Soil and Fertil-
izer Society of Thailand and served as the Secretary-General of the Society from 1993-1994. He has
been the Vice-President for International Relations of the Society since 1995. In August 1998, he was
elected Vice-President of IUSS.

ADDRESS OF Mr. SOMPONG THEERAWONG, NEW PRESIDENT OF IUSS
at the end of the
16" World Congress of Soil Science in Montpellier, France

President Alain Ruellan, Secretary-General Winfried Blum, Distinguished Guests, Ladies and Gen-
tlemen:

A month ago, we watched France win the World Cup and during the last week our French colleagues
have excelled themselves again by hosting the 16" World Congress of Soil Science. We in the Inter-
national Society of Soil Science were proud to have the French Soil Science Society organize this Con-
gress and it is my privilege to thank all our French colleagues, on behalf of the members of ISSS, for
their contributions to another successful Congress of ISSS,

The Council of ISSS has now passed the torch to Asia and specifically to us in Thailand. We do real-
ize that this is a great responsibility. It will not be easy to emulate the successes of Kyoto, Acapulco,
and Montpellier, but we can assure you that our goal is to make it a Congress to be remembered.

We have proposed the theme of the 17" Congress as »SOILS. CONFRONTING NEW REALITIES
OF THE 21" CENTURY«. We have been made aware during the last decade of this century, of the
many problems of our planet earth, the inability of some countries to feed themselves, the stresses that
are being placed on the natural resources, and the ever increasing demands on land and on people. The
new imperatives include issues such as the role of soils in global climate change and food security.
Many of these problems and conditions will remain or even be accentuated in the next few decades.
Soil science will be asked to provide new solutions for the sustainable use of the land. It must also gen-
erate the soil databases that are required to drive the tools and techniques of the information age. We
will have to increasingly collaborate with and rely on other disciplines to address these and other issues.

Soil scientists have contributed to feeding and clothing 5.6 billion people today: our challenge is to
build on this so that we can do the same to 8 billion people in the year twenty-twenty. The reality is
that we have to do this not only with almost the same amount of land but also with land, which in many
parts of the world is being degraded and is rapidly losing its productivity. Ladies and gentlemen, the
reality is that we have to continuously prove that Malthus was wrong. | am confident we can do it and

at the opening ceremony of the 17th Congress in Bangkok, we want to announce to the world that we
have actively addressed these issues.

Ladies and gentlemen, it is my honor to recognize the leaders of ISSS who have shown visionary lead-
ership and worked very hard to make us a member of the International Council of Scientific Unions
(ICSU). This is indeed a benchmark event in the history of ISSS and in a few minutes’ time, we will
become the International Union of Soil Science. This is not just a change in name. Itis a giant step in
the evolution of soil science and we now have the obligation and the challenge to play our role in the
service of science to society. When we meet in Bangkok in 2002, we will be under the banner of IUSS.

The next four years are going to be hectic in some aspects, and challenging in others. We have to make
certain that this transition is smooth and ensure that in the process we do not lose our legacy and her-



itage. Becoming a partner of ICSU is one of the new realities that we have to meet and work for in the
next few years. I hope each and everyone of you will help the Council of IUSS to implement this new
reality.

The Soil and Fertilizer Society of Thailand is the main host of the 17" World Congress. We have about
50 members attending this Congress and | am sure you have met some of them. To your Western eyes,
they may look young and very shy but [ can assure you that they are efficient and ambitious \We are
eager to show you our country and let you enjoy our hospitality. We are also proud to demonstrate to
you the progress we have made in soil and water conservation and the productivity of our agricultural
systems,

As hosts we are very gracious but occasionally very demanding. We demand that everyone of you join
us in Thailand and contribute to making the 17" Congress the best ever. We are already in the process
of developing an outstanding program. Our neighbours, such as Vietnam, China, Malaysia, and Aus-
tralia have already volunteered to join in this event by organizing pre- and post-Congress excursions.
The government of the Kingdom of Thailand has already committed its support by providing us with
funds to do the preliminary work and by placing all Thai institutions at our disposal. By early next year,
we will keep you informed through a dedicated website. and by E-mail and snail-mail.

Ladies and gentlemen, four years may seem far away. This is deceptive. It will descend on us quickly
and so I suggest that just as we are arranging for your comfort and pleasure in Thailand, each one of
you must start thinking and preparing to make the best presentation that you have made in your career.
A congress is only remembered by the highlights of the scientific contributions. Every one of you is
an integral part of the formula for the success of the 17" Congress.

Itis now my humble duty to formally invite you to the 17" World Congress of Soil Science, to Bangkok,
and to Thailand. We assure you of an experience that you will remember for a long time.

Merci beaucoup,
Muchas gracias,
Vielen Dank,
Thank you,
Khob Khun Krup



16th WORLD CONGRESS OF SOIL SCIENCE
The Corum, Montpellier, 20-26 August 1998

An Open-minded Congress

2600 participants, 50 exhibitors, 300 accompanying persons, thirty-odd journalists : over 3000 people
in total, from 99 countries, ok part in the various scientific and technical activities of the 16th World
Congress of Soil Science held at the Corum, Montpellier from 20 to 26 August 1998,

Keynote of the Congress : The man - soil relationship : past, present and future.

Nearly 2000 scientific papers were presented, within the framework of the 45 symposia and 6 work-
shops (1700 of which were in poster form). The Congress opened on August 20th with a wide-ranging
debate on the scientific and social responsibilities of Soil Science. An educational exhibition for the
benefit of both congress participants and the general public. drew attention to the importance of soil
resources for the future as well as the need to improve soil management. 14 scientific tours took place
in France, Europe and in Africa, before, during and after the Congress.

The hallmarks of this Congress were not only quality but also diversity and open-mindedness. The
diversity of topics dealt with, from the most basic to the most finalised, from knowledge of the soil sys-
tem - as an anthropized natural environment, to solving problems related to its sustainable management
: the diversity of participants, from researchers to farmers and political representatives, from soil scien-
tists to economists and anthropologists, from engineers to academics and development project directors.
Open-mindedness within the discipline itself: the various scientific and technical approaches confront-
ed and collaborated with oneanother : openmindedness toward the other scientific disciplines : physics,
chemistry, biology. ... economics, sociology, anthropology. ... teaching ; openness towards the general
public, thanks to the educational exhibition and the excellent liaison with journalists.

The soil, i.e. the soil cover or pedosphere, is a structured natural environment. Its originality lies in the
fact that it appears at the interface with the other four natural environments of Planet Earth : the lithos-
phere, atmosphere, hydrosphere and biosphere. Interaction between these four environments and the
pedosphere is both permanent and fundamental. The soil provides the source, the nurturing ground for
a large part of terrestrial life; to put it more succinctly: no soil = no life: no life = no soil. The evolution
of many biological communities, whether terrestrial, aquatic or aerial, is closely linked to soil evolution,

Soil - Man relationships in particular, are of considerable importance :

- we are developing a fairly clear picture of the way human activities transform the soil and its dynam-
ics - often very quickly; these transformations will have both negative and positive effects on the future
of human society;

- we are also beginning to perceive the extent to which the history of human societies and their present
dynamics are highly dependent on soils and their evolution;

- and we may begin to assert that the future of human societies largely depends on the influence these
societies have already had and continue to have on soils.

Not only Soil Science but also the Sciences working in conjunction with Soil Science, are thus con-
fronted by three main issues, three major challenges which must be given priority :

I - Developing knowledge of the soils of the world, what they are, what they were and their dynamics
today : a great deal of progress has been made over the last years, due in particular to improved knowl-
edge and greater awareness on all levels and amongst all specialists, of the structural reality of soil
covers; much remains to be done.



2 - The development of research on the relationship between soils (soil systems) and human societies
(social systems) : a systemic approach is called for.

3 - Developing general access to information about soils (for children and adults; individuals and soci-
eties) so that people become aware of the impact of the soil element on Human Societies and their Envi-
ronment, today and in the future : much remains to be done in terms of teaching aids and strategies.

These three main objectives must be considered as priorities : in research, particularly for the commu-
nity of Soil Science specialists; in education: but equally in terms of political action : political world
leaders must be better informed of the issues, the major challenge represented by the soil, its use and
conservation : the Soil = Witness of the Past; the Soil = Guarantee of the Future.

These are some of the messages and proposals of the 16th World Congress of Soil Science : it is vital
to stress the need and determination of Soil Science specialists to come out of their scientific and the-
matic isolation. For the future of the World, the soil is just as important as water or the air; the neces-
sary bio-diversity of the World will only be attained if soils are healthy: the same is true for the nec-
essary diversity of human development . Interdisciplinarity and education are indispensible.

Alain RUELLAN

President of the 16th World Congress of Soil Science
President of the International Soil Science Society (ISSS),
from 1994—1998

16éme CONGRES MONDIAL DE SCIENCE DU SOL
Le Corum, Montpellier, 20-26 aoit 1998
le Congreés de I'Ouverture

2600 participants, 50 exposants, 300 accompagnants, une trentaine de journalistes : au total plus de
3000 personnes, en provenance de 99 pays, ont participé aux diverses activités scientifiques et tech-
niques du 16eme Congrés Mondial de Science du Sol, qui s’est déroulé au Corum de Montpellier du
20 au 26 aotit 1998.

Théme général du Congrés : les relations sols < hommes : passé, présent et futur.

Autour de ce theme, prés de 2000 communications scientifiques ont été présentées, dans le cadre de 45
symposiums et de 6 ateliers (dont 1700 sous la forme de poster). Le Congres a été ouvert, le 20 aoft, par
un vaste débat concernant les responsabilités scientifiques et sociales de la Science du Sol. Une exposi-
tion éducative a attiré I"attention, des congressistes et du public Montpelliérain, sur I"enjeu que représente
pour I'avenir une meilleure connaissance, donc une meilleure gestion, de la ressource sol. 14 excursions
scientifiques, en France, en Europe et en Afrique, ont précédé, accompagné et suivi le Congrés.

Ce Congrés fut marqué, non seulement par la qualité mais aussi par la diversité et par |'ouverture.
Diversité des themes abordés, du plus fondamental au plus finalisé, de la connaissance du systéme sol,
milieu naturel anthropisé, a la résolution des problémes concernant sa gestion durable ; diversité des
participants, du chercheur & I’agriculteur et au responsable politique, du pédologue a 1'économiste et
al'anthropologue, de I'ingénieur & I'enseignant et au gestionnaire de projets de développement. Ouver-
ture interne, au sein de la discipline : les diverses approches scientifiques et techniques de la Science
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du Sol se sont confrontées, ont collaboré ; ouverture vers les autres disciplines scientifiques : physique,
chimie, biologie, ... économie, sociologie, anthropologie, ... pédagogie ; ouverture vers le public, grice
a I'exposition éducative et grice a d’excellentes relations avec les journalistes.

Le sol, ¢’est a dire la couverture pédologique, la pédosphere, est un milieu naturel structuré. L’ origi-
nalité de ce milieu naturel sol est d'étre situé a la charniére des quatre autres grands milieux naturels
de la Planéte Terre : lithosphére, atmospheére, hydrosphere, biosphére. Les interactions entre ces quatre
milieux et la pédosphere sont permanentes et fondamentales. Le sol est la source, le lieu de dévelop-
pement, d’une grande partie de la vie terrestre ; on peut affirmer : sans sol = pas de vie ; sans vie = pas
de sol. L'évolution de beaucoup de communautés biologiques, terrestres, aquatiques, aériennes, est en
relation étroite avec I’évolution des sols.

En particulier, les relations : Sols ® Hommes, sont considérables :

- nous commengons a assez bien comprendre comment les activités humaines transforment les sols et
leurs dynamiques, souvent trés vite ; il y a dans ces transformations, pour I'avenir des sociétés
humaines, du positif et du négatif ;

- nous commengons ainsi a percevoir que I'histoire des sociéiés humaines, et leurs dynamiques
actuelles, sont trés dépendantes des sols et de leur évolution ;

- et on peut commencer a affirmer que I’avenir des sociétés humaines dépend beaucoup de I'influen-
ce que ces sociétés ont déja eu et vont avoir sur les sols.

La Science du Sol, mais aussi bien d'autres Sciences qui doivent travailler avec la Science du Sol, sont
donc confrontées a trois grandes questions, trois grands défis auxquels il s’agit de donner la priorité :

| - Le développement de la connaissance des sols du monde, de ce qu’ils sont, de ce qu'ils ont été, de
leurs dynamiques actuelles : de grands progrés ont €té faits ces derniéres années, en particulier grice
a une meilleure connaissance et 4 une meilleure prise en compte, i toutes les échelles et par tous les
spécialistes, de la réalité structurée des couvertures de sols ; il reste beaucoup & faire.

2 - Le développement des recherches concernant les relations entre les sols (les systémes pédolo-
giques) et les sociétés humaines (les systémes sociaux) : I'approche systémique est & construire.

3- Le développement de I'acces a la connaissance des sols pour tous (enfants et adultes ; individus et
sociétés), de fagon & ce que chacun puisse prendre conscience de I'importance du milieu sol pour le
présent et pour le futur des Sociétés Humaines et de leur Environnement : il y a beaucoup & faire pour
ce qui est des démarches et des outils pédagogiques.

Ces trois grands objectifs doivent étre considérés comme prioritaires : pour la recherche, en particulier
pour la communauté des spécialistes en Science du Sol ; pour I'éducation ; mais aussi pour I"action poli-
tique : les responsables politiques du monde doivent étre mieux informés du grand enjeu, du grand défi,
que représente le sol, son utilisation, sa conservation : le Sol = Témoin du Passé ; le Sol = Garant du Futur.

Tels sont quelques uns des messages et des propositions du 162me Congrés Mondial de Science du Sol
: il faut, en particulier, retenir la nécessité et la volonté, des spécialistes en Science du Sol, de sortir
d’un certain isolement scientifique et thématique. Le sol, pour I'avenir du Monde, est tout aussi impor-
tant que |’eau et que |"air ; la nécessaire diversité biologique du Monde ne sera gagnée qu'avec des sols
en bonne santé ; la nécessaire diversité des développements humains aussi. Interdisciplinarités et édu-
cation sont indispensables.

Alain RUELLAN
Président du 16&me Congrés Mondial de Science du Sol
Président, de 1994 a 1998, de I’ AISS, Association Internationale de la Science du Sol
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Transfer of powers.....and of responsibilities
From left to right: Marcel Jamagne, Irb Kheoruenromne, Sompong Theerawong, the Minister Pon
gpol Adireksan, Alain Ruellan and Winfried Blum

The new and the past Vice President, the Past President and the new President at the closing cere-

mony of the 16" World Congress of Soil Science
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16th WORLD CONGRESS OF SOIL SCIENCE (ISSS / IUSS)

Montpellier - August 1998

I- OBJECTIVES OF THE CONGRESS

A number of strongly-felt ideas in the scientific community led to the suggestion for the theme of this
16th Congress:

»Current functioning of the world soil systems in relation

to the various types of land use by human societies«.

»Recommendations« had been made during the {5th World Congress on Soil Science, in 1994, held in
Acapulco, Mexico, notably:

- s0il science must be enlarged by close contacts with other disciplines possessing knowledge of the
natural environment, and must take better account of the needs of the different social systems around
the world:

- field work should be pursued, since this is the precursor of basic research projects and enables
hypotheses and results obtained to be validated;

- problems associated with the periurban environment must be taken into account;

- we have to : - anticipate risks of soil degradation, notably through the development of quantitative
estimation methods, - intensify research in fields relating to soil and water quality, - develop educa-
tion, communication and circulation of information.

In this context and after four years of effort, the main ways of work of this 16th Congress were:

- make sure that seil science commits itself to basic research to avoid the risk of stagnating as a pure-
Iy applied science. The scientific program of the 16th Congress was decided with this point in mind.
Basic research in soil science - morphological, physical, chemical, biological, pedological - must be
supported and developed. Quality applied research is only possible if it is backed up by high-level
basic research.

- intensify relations with other scientific disciplines: soil science needs to work with other specializa-
tions - and vice-versa.

-develop research and studies concerning the relations between soils and human activities, between
pedologic systems and social systems. This was indeed the central theme of the 16th Congress: - how
are soils modified by human activities?, - how are soil dynamics more-or-less deeply transformed?, -
how do such transformations influence other components of the environment in which we live?, - and,
most important, how will these transformations of the soils and their dynamics affect man's future?

- structure and develop education in soil science, and support training in soil awareness.

11 - PROCEEDINGS OF THE CONGRESS

2.1- Inaugural Ceremony

Opening speeches

Opened by President Alain Ruellan, and co-ordinated by Mrs. M. Eimberck, the Secretary-General of the
French Soil Science Society (AFES), the first part of this session consisted of inaugural addresses by sev-
eral personalities: M. Jamagne, President of AFES and Vice-President of ISSS, W. Blum, Secretary-
General of 18SS. B. Lesaffre, representing the French ministerial authorities, J. Meyer-Roux, represent-

ing the European Union and international organizations, M. Nucé de Lamothe, Director of Agropolis and
representing the French research organizations, and M Guibal, representative of the city of Montpellier.
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Introductory conferences

Four introductory conferences were presented by recognized scientific experts: José Pereira de
Queiroz Neto (Brazil), Garrison Sposito (USA), Michael Swift (Kenya) and Marc Latham (France),
each of whom spoke of the essential themes of the work planned for the Congress.

Round table

A wide debate was then held, under the leadership of the President, on the following themes: the objec-
tives of soil science, its challenges and the services that it can and should provide. The participants in
this round table were the four introductory speakers and a number of other eminent guests, not all of
them specialists in soil science but rather in physics, chemistry, geochemistry, biology, economics,
land management, land development, etc.

22- Scientific activities of the Symposia and Workshops

In 45 symposia and 6 workshops, more than 2,600 participants presented and discussed almost 2,000
papers, of which 1,700 were in the form of posters.

These symposia were grouped by commissions or sub-commissions, or corresponded to permanent
working groups or committees. They included 6 to 7 verbal addresses, one by invitation, and the pre-
sentation of posters during two half-days. Each symposium concluded with a broad general discus-
sion.

23- Meetings of the ISSS Council

Five meetings of the ISSS Council were held during the Congress. The main task on the agenda was
the restructuring of our association into the International Union of Soil Sciences, as part of its integra-
tion within ICSU.

24- Exhibitions

The traditional scientific and technical exhibitions provided the participants with a practical overview
of recent projects and modern techniques in the various sectors of soil science.

One remarkable exhibition was intended to explain all the possibilities of education in soil science.
Open to the general public, it enjoyed particular success.

25- Scientific tours

Fourteen scientific tours, in France, other European countries, and Africa, took place before, during
and after the Congress. Many participants seized this opportunity to visit areas of very different soils
and landscapes, observing their exploitation and anthropic impacts, and appropriate conservation mea-
sures.

2.6- Closing ceremony

On the occasion of the closure, a first review of the Congress's achievements was presented by A. Ruel-
lan, President of the Congress, G. Pédro, President of the Scientific Committee, and W. Blum, Secre-
tary-General of ISSS. The results of the election of the new ISSS honorary members were announced,
along with the selection of the best posters of the Congress, which was carried out by Mrs. S. Staunton,
with Professors A. Tanaka and A. Aguilar Santelises.

A representative of the city of Montpellier made a formal address in which he paid tribute to three emi-
nent members of our Union, W. Blum, L. Thiombiano and B. Tinker, and presented them with a com-
memorative medal of the city.
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The Director of Research, D. Nahon, then made an address on behalf of the French Minister of Nation-
al Education, Research and Technology.

Dr. Pongpol Adireksan, Minister of Agriculture of the Kingdom of Thailand, formally invited all the
members of the Union to attend the 17th World Congress of Soil Science to be held in Bangkok in 2002.
Finally, the former President and Vice-President of the ISSS, A. Ruellan and M. Jamagne, handed over
their responsibilities to their successors, Sompong Theerawong and Irb Kheoruenromne, within the
framework of the International Union of Soil Sciences, wishing them and the IUSS much success.

a o o

11 - SHORT REPORT ON THE WORK OF THE CONGRESS

As President Alain Ruellan correctly pointed out, this congress was remarkable for its quality and
diversity, but most importantly for the significance of the opening up of our discipline - towards other
disciplines and towards the general public.

This observation would appear to confirm a positive response by the community of soil scientists to
the recommendations made in Acapulco, notably as regards interdisciplinary actions, the integration
of social aspects in our work, and indeed all matters relating to human actions.

The relations between man and soil were clearly of great interest to all: importance of the causes and
consequences of anthropization; respect for the environment; conservation of the natural heritage.
Indeed, the many themes discussed included the efforts to counter environmental degradation, the
problems of remediation of polluted soils, the impact of urbanization, etc.

It was also noted that the knowledge and recommendations of farmers, the actual users of the soil, are
increasingly being taken into consideration both in research and in applications. Indeed, it is essential
to adapt to the different social systems throughout the world.

The notions of sustainable agriculture and sustainable development have always been at the heart of
our debates: how do we assure sufficient profitability for agricultural producers while making sure that
their resources are conserved?

Knowledge of soils around the world has developed considerably, as regards their genesis, their histo-
ry and their present functioning, notably thanks to new discoveries. We are indeed seeing the emer-
gence of new techniques, new approaches and concepts, in all basic disciplines and in application.

It is clear that we are entering a new era that will be marked by what we could broadly describe as
»management of soils in their ecosystems«. We must therefore include in our work the valuable con-
tributions made by other disciplines to our understanding of the world’s varied landscapes, which of
course imposes an interdisciplinary approach.

Finally, a consensus has clearly emerged on the need to progressively organize structured networks to
monitor soil quality.

SOME SIGNIFICANT RESULTS
The sections below give an overview of the latest work in soil science presented during the Congress.

Soil physics

The soil-water system remains the major preoccupation in soil physics. New methods have led to major
improvements in the analysis and measurement of the hydrodynamic properties of soils; these meth-
ods include fractal approaches, percolation techniques, notably associated with the use of fuzzy logic.
Experiments are under way on the use of scanners and nuclear magnetic resonance.

Recent studies reveal that many soil properties depend on the intimate association of very fine parti-
cles of clay, organic matter and oxides. The associations between clay and organic matter notably have
a decisive effect on soil stability in a multi-scale spatial context, from aggregate to catchment basin.
The essential results show the importance of simultaneous knowledge of the nature and origin of the
constituents, mineral or organic, in order to understand the physical properties; the very fine con-
stituents are clearly the most important.
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On the subject of water transfer in the soil, new models of porous media were presented, along with
the spectacular developments in imagery techniques enabling observation of pore space geometry and
particle morphology.

Non-destructive and indirect methods are now therefore recommended, since they respect as far as pos-
sible the conditions of the natural environment and thereby simplify the problems of scale transfers, in
other words the generalization of the collected data to landscape levels.

Recent advances have revealed potential developments in the technique of time-domain-reflectometry
and in the study of phenomena of water repellency caused by organic soil constituents.

Major progress has also been made in the development of in-situ measuring systems for spatiotempo-
ral observation of preferential flow channels, and in the prediction of the pollutant flows into ground
and surface water, taking account of the spatial distribution of the soils, agricultural practices and dis-
continuities created by man,

Two avenues of research appear to offer great promise: relating the transfer process to the description
of the poral system, and new methods of modeling linking porosity characteristics to the prediction of
preferential flows,

Soil chemistry

The period of analyses made on destructured materials is apparently over, for very sensitive and sep-
arative methods of analysis are now used to characterize humic substances and chemicals al trace lev-
els. The reactivity of complex systems close to the »real« soil can be studied, with allowance for the
spatial variabilities: particle size, type of soil structure.

Sophisticated mathematical, physical and chemical methods (fractal geometry, spectroscopy,
microscopy and ultramicroscopy) are used to understand the heterogeneity of soils, which is no longer
considered to be a obstacle but rather an actual object of study.

There have been numerous studies on the evolution, mobility, speciation, dynamics, and extractabili-
ty of metals, metalloids and radionuclides in soils and their constituents,

We can now model the dynamics of organic matter by simultaneous use of chemical and physical frac-
tionating and isotopic and biological tracing. Research is revealing the influence of the type of land
use on the stored quantity of organic matter.

1t has been confirmed that the evolution of xenobiotics is closely linked to the properties and »turnover«
of carbon in the soil. At a larger scale, it has been shown by modeling that the leaching of phytosani-
tary molecules is modulated by the spatial variability of the stocks of organic matter in the soils.

Soil mineralogy

From a crystallochemical point of view, the location and incorporation of trace elements in the fine
mineral fractions of contaminated soils is of great importance. Certain elements are particularly toxic,
even in very small quantities. New techniques are progressively being developed, notably spectro-
scopic and microanalytical ones, in order to be able to measure very low concentrations. It is espe-
cially important to be able to define the location and spatiation of heavy metals so as to assess their
mobility and bioavailability, and the role of organic matter and organometallic complexes on the for-
mation of undesirable metal oxides. One of our most important advances is the application of tech-
niques developed on synchrotron radiation which, through the use of various types of X-rays, facili-
tate the detection of very small traces, providing information at atomic or molecular level.

The association of microanalysis and the use of electronic transmission or scanning microscopy is
proving to be extremely fruitful for the localization at particle level - whatever the complexity of the
constitution is (clays, oxides, organic matter).

The importance of iron and its form defined as »green rust«, or fougerite, has been confirmed, as has
that of lepidocrocite for the behavior of hydromorphic soils. Acidification of soils is one of the world's
most common natural processes. The influence of minerals present in the soil and the parent material
explains notably the role of the nature of clays in the control of acidity. The problem here is the buffer-
ing capacity of the soils, related essentially to the weathering rate. Evaluation of the impact of acid
rain on soils and ecosystems implies a calculation of the critical loads.
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Soil biology

Attempts have been made to make a number of definitions in soil biology, for example that of the
»functional domain«: the zone of the soil subject to the influence of a dominant regulating factor, biot-
ic or abiotic. The scale of study is between aggregates, horizons or soil profiles. The biotic factors
involved could be, for example, earthworms, termites or ants, whereas the abiotic factors could be alter-
nating freezing and thawing, or shrinkage cracking. This concept is clearly common to both ecology
and soil science, and is therefore interdisciplinary.

This Congress confirmed the increased awareness of the scientific community as regards the impor-
tance of the activity of live organisms in the formation of soils, in the acquisition of their characters
and properties, in the transfer of materials, in the transformation of organic matter and in the stabi-
lization of organic products.

Zoological research has revealed the important role of invertebrates in pedologic systems, whatever
their genesis, functioning, conservation and restoration. Anthropic activities (agriculture, forestry)
sometimes have far-reaching impact on the populations of fauna in the soil. mainly in fragile soils in
non-temperate regions.

Biodiversity, until recently very poorly understood, can now be evaluated using molecular biology
technigues. The general impression is that this subject is moving very fast, thanks to new technigues,
and the factors controlling biodiversity are being progressively discovered.

New orientations in soil biology are: - research on the functional role of soil fauna, - allowance for spa-
tial heterogeneity, notably by the use of geostatistical methods, - evaluation of changes in biodiversi-
ty, in the medium-to-long term, by setting up reference sites serving as »observatories«,

In the field of organo-mineral interaction, notable research is underway on the consequences of the
adsorption of enzymes on minerals in the soil, interactions between microorganisms and minerals
(iron-reducing bacteria, bacteria solubilizing phosphates, etc.), the importance of mycorrhizal fungi,
interactions between microorganisms and organic matter, notably in soil decomposition. We can con-
clude by asserting that the interactions between microorganisms and soil constituents influence the
metabolic transformation of natural organic compounds and the evolution of metals.

We shauld also highlight recent methodological innovations that facilitate the study of physical and
chemical processes in the rhizosphere. Concerning chemistry, variations of pH and ionic concentra-
tions can now be studied by micropotentiometry and videodensitometry of colored indicators, which
notably provides access to the measurement of fluxes of protons set free in the rhizosphere. The devel-
opment of micro-suction cups technique facilitates in-situ micro-sampling: samples are then analyzed
by capillary electrophoresis. These fine determinations improve our knowledge of the bioavailability
of nutritive elements such as phosphorus, or undesirable ones such as aluminum, trace elements and
radionuclides. As regards the physical properties of the immediate environment of roots, other new
techniques such as X-ray tomography or new biomechanical approaches appear to be promising,

Spatial analysis

In the last four years, significant advances have been made in the analysis of the distribution of soils
in the landscape, using modern methods and tools. The use of Geographic Information Systems (GIS)
and Digital Elevation Models (DEM), predictions of soil properties by mathematical modeling, simul-
taneous use of several aerial photographs or satellite datas, and the ever-increasing data processing
power of computers are all making decisive contributions to our understanding of the spatial distribu-
tion of soils. Field pedologists are therefore seeing their traditional tools vastly reinforced by these
new lechniques, and the information collected is much more complete than that provided by maps.

Two major themes were covered during the Congress: first, the acquisition of spatialized data on soils
using sampling techniques, remote sensing, non-destructive geophysical techniques, use of DEMs:
secondly, the development of information systems and their use in the evaluation of land.

This prodigious advance in the use of computerized databases containing data from local to planetary
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scales is completely changing specialists’ approach to soil mapping. However, this does impose an
effort to standardize the information to enable data interchanges, and an indispensable standardization
of the definition of soil quality.

The remarkable working tool provided by the WRB (World Reference Base for Soil Resources) will
help to unify the efforts of soil specialists world-wide and facilitate communication between them.
This base has been constituted to make it as accessible as possible to a broad public, in particular nat-
ural science teachers. A motion was put forward to incite all ISSS members to adopt this internation-
al baseline.

Concerning actual spatial analysis, the consensus is that we need to develop gauges to complete clas-
sical tools, notably those used in geophysics. This will enable the development of modeling methods,
in particular those based on DEMs, and allow for the uncertainty inherent in the use of maps by apply-
ing the principles of fuzzy logic and artificial intelligence.

Soil technology

A new technology has recently appeared, i.e. that of »reconstituted soils«. These techniques are use-
ful in many applications, for example the rehabilitation of old quarries or disused industrial sites
(mines), improvement of dug earth by addition of organic waste such as sewage treatment sludges, and
preparation of substrates used in horticulture (peat-based mixtures) or in market gardening in green-
houses. Artificial soils include soils reconstituted for tree planting in towns, for green areas, parks,
dikes, roadsides, etc. Others correspond to constructions for isolation and vegetalization.

Obviously, new methods need to be found to study artificial soils, other than traditional techniques
applied to natural ones.

The soil-plant purification system, the cleansing capacities of materials, and the impact of fertigation
using waste water or the use of residual sludges and composts made from organic waste are at the cen-
ter of numerous scientific, ecological and political debates.

In the field of soil and water conservation, in many countries devastating soil erosion by water or wind
is endemic: often the causes are closely linked to thoughtless human activity. What emerges from the
studies presented is the importance that needs to be given to spatial patterns of surface horizons and
soil profiles characteristics. This is of utmost importance for understanding the processes of run-off
and soil erosion by water, and for the recommendation of efficient conservation techniques.

Soil fertility

An organo-biological approach to the evaluation of fertility stimulated considerable interest among the
participants. Although mineral fertilization still appears to be a necessity, in one form or another, it is
not always sufficient in the long term to assure the perennity of agricultural systems - unless it is com-
plemented by organic and biological soil management.

The socio-economic aspects of fertility and environmental problems were discussed at various levels.
The importance of the perception of fertility by farmers was highlighted, as was the need for »partici-
pative« approaches placing the farmer upstream, downstream and at the center of the research. New
effective alternatives for restoring soil fertility and for environmental protection are being tested in
peasant communities; these approaches take much greater account of local natural resources than past
ones and involve farmers directly.

The bioavailability of elements in the soil is an approach that owes much to an environmental vision
of the problems. This is a new approach to the management of natural resources that aims at a more
balanced fertilization.



Soils and environment

The recent interest in the study of urban and suburban soils as ecosystems strongly linked to human
activity has led to great mobilization of the community, since they pose novel problems. The modifi-
cations of soils are far-reaching: impact of industrialization, town history, accumulation of organic
and inorganic debris and waste around the peripheries, and so on.

Soils in towns are a meeting point for a multitude of disciplines, so soil scientists must necessarily col-
laborate with other specialists: historians, archeologists, economists, sociologists, civil engineers,
medical experts, local authorities, etc.

One of the most-studied themes has been the presence of metallic trace elements in soils, and it has
become clear that we need to take better account of the natural geochemical background.

In another vital area, the close relation between the use of cultivated land and the emission of gasses
by the soil can be a determinant factor in climatic change. The role of prairies, forests and cultivated
plants as sinks or emitters of »greenhouse« gasses is the object of many current studies.

The microbiological and chemical processes operating in soils are generators of greenhouse gasses and
chemically reactive trace gasses. These gasses are identified (CO2, CH4, N20, NOx, NH3) as are their
proportions and their effects on the environment: warming, eutrophication and acidification. Ques-
tions concerning the quantification of fluxes of gasses into the atmosphere were the subject of animated
discussions. The variability over time and the problems of spatial generalization are such that this sub-
ject presents serious difficulties.

Regarding the relations between soil and water quality, the catchment basin is clearly the landscape
unit that should be mostly taken into account.

Finally, we note the progress of national and European plans to monitor soil quality and set up obser-
vatories.

Soil rehabilitation

The main types of contamination and degradation were covered, on numerous types of soils and in
more or less anthropized environments in various climates.

Possibilities of treatment of inorganic pollutions (metals and non-metals) by phytoremediation were
abundantly described. This approach appears to be particularly promising, in the framework of envi-
ronmental biotechnology. Various types of materials were mentioned for stabilizing and immobiliz-
ing these pollutants: clays, zeolites, organic material. Chemical and electrochemical methods also
received much attention.

There was much discussion about the validity of chemical, biological and physical indicators as crite-
ria for evaluating risks and for assessing the rehabilitation of soils polluted by organic products or
metallic trace elements.

At present, the appreciation of pollution or rehabilitation levels is made without defining thresholds,
despite the fact that present-day demand for environmental protection would need them.

The debates and perspectives concerned essentially our knowledge of the behavior of contaminants
and pollutants, the definition of soil quality criteria, the dangers and risks, the feasibility and choice of
treatments, and the decision to treat (or not to treat) soils according to the risks.

Importance of soil history

Soil has been a vital factor in the evolution of human societies. The examination and evaluation of the
complex records of the past have become a major challenge in the culture history and the environment.
Improved knowledge of the past should help us to determine an appropriate and satisfactory balance
in human activity, between profit and degradation of the soil.

Education in soil science

There is a basic and pressing need for global education in soil-related matters and the importance of
soil in the daily life of people the world over.

Presentations of a large number of pedagogic experiments, using a wide range of means, concerned
notably discoveries in the field of soils in their actual landscapes, awareness of the vital importance of
soil, and education in soil science itself,
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