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Agroforestry in soil conservation: 

Hedgerow intercropping: maize growth after seven years of intercropping with Glincidia sepium, 
Dry Zone Research Station, Maha Illuppallama, Sri Lanka. On control plots without hedgerows, 
maize yields have fallen close to zero. 

From A. Young (1989) Agroforestry for soil conservation, by permission of CAB International 
and ICRAF. 
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XVth INTERNATIONAL CONGRESS OF SOIL SCIENCE 
July 10 - 16,1994 

Acapulco, Guerrero, Mexico 

SOIL UTILIZATION IN HARMONY WITH NATURE 
Learning from the past to face the future 
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THF. EARTHS GODDESS 

The Earth's Goddess is nurtured by the blood of the gods in sacrifice, Macuilxóchitl, Lord of the flo­
wers (to the right), and Quetzalcóatl, the Feathered Snake (to the left). The corn plant emerges from 
the center of the Earth's Goddess, leant on Cipactli, the crocodile, showing the male and female dua­
lity manifested by the red and yellow colors of its cobs. Quetzatltólotl. the richly feathered bird, po­
ses on the top of the plant. 

The Earth's Goddess destroys and builds, circled by dark aureoles which represent a lake. 

(Original picture in colour) 

Codex Borgia 

DEESSE DE LA TERRE 

La déesse de la terre est nourriée par le sang des dieux sacrifiés, Macuilxóchitl dieu des fleurs à dro­
ite et Quetzalcóatl le serpent à plumes à gauche. Une plante de maiz émerge du centre de la Déesse 
de la Terre qui reste couchée sûr Cipactli, le crocodile, en montrant la dualité masculine et feminine 
par les couleurs rouge et jaune des épies. Sûr la partie supérieure de la plante reste Quetzatltólotl. 
l'oiseau aux plumes luxueuses. 

Avec une aureole des cercles representant un lac, la Déesse de la Terre détruie et construie au même 
temps. 

(Tableau original en couleurs) 

Codice Borgia 

GÖTTIN DER ERDE 

Die Göttin der Erde wird duch das Blut von zwei Göttern, Macuilxóchitl, dem Gott der Blumen 
(rechts) und Quetzalcóatl, dem Gott der Gefiederten Schlange (links) ernährt. Eine Maispflanze 
wächst aus der Göttin der Erde empor, die auf Cipactli. dem Krokodil ruht. Die Pflanze zeigt durch 
die rote und braune Farbe der Maiskolben die männliche und weibliche Dualität auf. Oben auf der 
Pflanze sitzt Quetzatltólotl, der reich gefiederte Vogel. 

Die Göttin der Erde baut auf und zerstört zur selben Zeit, umgeben von dunklen Kreisen, die einen 
See darstellen. 

(Originalbild in Farbe) 

Kodex Borgia 
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NOTICE OF INTENT 
XV INTERNATIONAL CONGRESS OF SOIL SCIENCE 

10-16 JULY, 1994, ACAPULCO, Guerrero, Mexico 
(Please, type or print in block letters) 

Prof., Dr., Mr., Mrs., Miss. 

Surname 

Mailing Address: 

First name Middle initial 

Telephone No.. Fax No. 

Sure I expect to attend the XV ICSS 

1 expect to be accompanied by _ 

I expect, yes or not to present a voluntary paper to the (sub-) Commission 

probably. 

_ persons 

Tentative title: 

My preferences for technical tours are: (X) 

Pre-congress tours: (1) (2) (3) (4) (5) 

Post-congress tours: (6) (7) (8) (9) (10) (11) ( 12) (13) (14) 

One day tours in Acapulco ( ) 

My hotel preferences are: 

in U.S. cy 

Category 

A 

B 

C 

D 

Single room 

( ) $80 or more 

( )$70-80 

( )$60-70 

( )$30-60 

Double room 

( ) $100 or more 

( ) $ 90 - 100 

( ) $ 8 0 - 9 0 

( ) $ 4 0 - 8 0 

Please, mail this form before December 1993 to: 

XV ICSS Secretariat, Centra de Edafologia, 

Colegio de Postgraduados, P.O. Box 45 

56230, Chapingo, México. 

Fax +52 (595) 457-23 

Keep a copy for your files. 
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POSTER PRESENTATIONS FOR THE 15th WORLD CONGRESS OF SOIL SCIENCE 

10 - 16 July, 1994, Acapulco, Mexico 

IMPORTAST INFORMATION 

The available space for a poster is 96 cm (3') high and 246 cm (8') wide. The board is white hard 
plastic material. Therefore only adhesive tapes can be used for fixing the poster. 

The presenter is requested by the organizers to be in attendance during at least one hour. The 
exact time will be communicated. The poster is left unattended for the entire day. Thus, the text 
needs to be self-explanatory; especially for those periods when the presenter is off duty. 

Each block of posters will be displayed one day, 
from 8 a.m. to 7 p.m. 

SOME SUGGESTIONS 

Many organizers of conferences, symposia and meetings consider the presentation of information in 
a poster display an appropriate and effective means of communication. During the past decade po­
ster sessions have become increasingly popular. Although conference organizers usually send more 
or less detailed instructions for poster displays, it is useful to provide some general suggestions for 
the preparation of posters and related information. 

A poster presentation provides an ideal medium for a less formal exchange of ideas and discussion 
between speaker and audience. There is time for more satisfying, detailed discussions than in a for­
mal paper session. The audience can choose the posters they wish to study and are not held 'captive' 
as in a formal paper session. 

A poster presentation, although similar in many respects to an oral presentation, requires some mo­
difications in preparation. The following suggestions are intended to heop in the preparation of an 
effective poster display, which will mutually benefit the author and the audience. 

Three basic criteria for an effective display, aside from scientific content, are that it be attractive, 
well-organized, and largely self-explanatory. The appearance, both of the display as a whole and of 
individual illustrations is obviously important. A cluttered and disorganized display detracts from 
the scientific content and will not stimulate much interest. The display should be largely self-expla­
natory but key points can be highlighted to encourage questions from viewers. An observer should 
be able to view the data and follow the argument through to the interpretations and conclusions with 
minimal input on the author's part. 

Preferably the author should be present during the poster session. This serves two purposes: first to 
coordinate the illustrative materials into a complete, well documented presentation; secondly and 
most importantly, to promote communication between the author and the audience. A well-organi­
zed and self-explanatory display would avoid unnecessary repetitious descriptions of each illustrati­
on, and allow discussion. 

The following suggestions may aid the preparation and presentation of an effective and successful 
poster. 

1. Select a few major ideas, do not overwhelm the audience with data. Use summary-type 
diagrams and emphasize interpretations, applications, and/or conclusions. Ideas peripheral to the 
main theme can be brought out in discussion. 
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2. The contents of a poster may be divided into individual panels containing an abstract, an 
introduction, the results and a discussion. The abstract should list the pertinent results and conclusi­
ons. The introduction should provide a background summary and state the purpose of the study in 
relation to previous work in the field. The results should be divided, using sub-headings which indi­
cate the most important finding to be illustrated in the respective section. In general, a few results at­
tractively presented will attract attention, whereas a cluttered poster will discourage further enquiry. 
There is no obligation to fill the entire space available with information! The discussion panel 
should give an interpretation and the significance of the results. 

A brief (one page) summary of the conclusions as a 'hand-out" is always popular for conference de­
legates to take home. It should contain the authors full address for follow-up communications. 

3. The individual boards with text, tables and illustrations should be arranged in a sequential 
order (by numbers, letters, or arrows) with data leading progressively from the introduction, through 
the results to the conclusions. Arrangement of material can be used effectively to provoke thought­
ful questions from the audience. 

4. The title of the presentation, as it appears in the programme, should be included in the dis­
play. Individual illustrations or displayed articles should have a brief explanatory caption. Caption 
and lettering on illustrations should be sufficiently large to be read at a distance of 2 meters. All let­
tering should be at least 15 mm (5/8 inch) high, preferably in a bold facttype. The use of only capi­
tals is discouraged, since lower case letters can be better read. Typescript should be photo-enlarged 
with a minimum magnification of 3. 

5. Unnecessary details in charts, drawings and illustrations should be avoided. Try to keep 
everything as simple as possible. Avoid 'arty" or omate presentations. Block colouring can be useful 
to add emphasis and clarity. All lines should be heavily drawn and at least 2 mm thick. Hand-lette­
red material should be at least 25 mm high. Use more than one colour in preparing graphs and lette­
ring of the poster, but red and green in one picture should not be used. 

6. Ideally, a poster should be self-explanatory. The poster session potentially provides an in­
timate forum for informal discussion. However, this becomes difficult if too much time has to be 
spent explaining the poster to a succession of visitors. A brief 3 - 5 minute oral presentation should 
be prepared which can be made periodically to small groups. This can be used to present the aims 
and objectives of the study, provide background material, lend additional continuity to the poster se­
quence, and reiterate conclusions. 

7. To assist with any detailed explanations to interested viewers it is suggested to have one or 
two felt marking pens, pencils or ballpoints and a tablet of suitable sketch paper (A4 or 9x 12 inch) 
available. Also, copies of the expanded text, with tables of data, figures, etc, should be available for 
people requesting detailed information on the topic of the display. This text should include the aut­
hor's full address. 

8. Transporting a poster display to a conference can be a problem and depends largely on the 
means of transport, and size of the individual panels of the presentation. The display should in any 
case not be mounted on heavy board, triplex, fibreboard. or other heavy materials, because these 
may be too heavy to transport economically and too heavy to affix on the display panels. It is handy 
to prepare a display on light-weight cardboard which can be rolled and placed in a heavy-duty card­
board tube. Alternatively, individual panels could be made to fit inside a suitcase for flat transport. 
At the conference posters can be mounted by means of adhesive tape of a removable type. This will 
be provided by the organizers. Writing and painting on the poster boards should be strongly discou­
raged and is not allowed. 

9. Before preparing the final presentation, it is useful to make a small-scale model, taking 
into consideration the size of the poster boards and supplementary wishes or information of the or­
ganizers. 
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LSSS MEMBERSHIP NUMBER AND ITS MEANING 

Example for an ISSS membership number (see e.g. the first line on your address-label): 

1. eight-digit registration number (xxx-yyyyy) consisting of: 

\ \ \ = three-digit country code which generally indicates the country of 

residence or of the national society, to which the member is affiliated. 

yyyyy = five-digil current registration number of the ISSS 

2. supplementary code 

N 92 = new member 1992. contribution paid 

NW92 = new member 1992. contribution not yet paid 

for others: 

92-L = the contribution for 1992 has been paid through the national society 
92-1 = the contribution for 1992 has been paid by the member directly to the 

ISSS. 
Attention: This supplementary code informs you about your current payments, e.g. 90-L 

would mean that your last fee was paid through your national society in 1990. 

NUMERO D' AFFILIATION DE I.'AISS ET SA SIGNIFICATION 

votre numéro d'affiliation se trouve p.ex. sur votre étiquette d'adresse en premier ligne (voire enve­
lope du bulletin de l'AISS). 

1. Numéro d'enregistrement de huit chiffres (xxx-yyyyy) qui 
s'explique comme suit: 

xxx = code du pays de trois chiffres qui indique en général le pays de 
résidence ou de l'association nationale, à laquelle le membre est 
affilié 

yyyyy = code d'enregistrement internede l'AISS de cinq chiffres 

2. Codes supplémentaires 

pour les nouveaux membres: 

N 92 = nouveau membre en 1992, cotisation annuelle payée 
NW92 = nouveau membre en 1992. cotisation annuelle 

encore à payer 

pour les autres membres: 

92-L = cotisation annuelle de 1992 payé par l'association nationale 
92-1 = cotisation annuelle de 1992 payé directement à l'AISS. 
Aitention: Ce code informe toujours sur l'état actuelle de votre cotisation, p.ex. 90-L 

signifie, que la dernière cotisation fût payée en 1990 par votre 
association nationale. 
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IBG MITGLIEDERN!IMMER UND IHRE BEDEUTUNG 

Beispiel einer IBG Mitgliedernummer ( wie z. B. in der ersten Zeile Ihrer Adressetikette): 

1. achtstellige Registrier-Nummer (xxx-yyyyy) bestehend aus: 

xxx = dreistelliger Ländernummer. Diese bezeichnet in der Regel das Land, 
in dem das Mitglied wohnt oder dessen nationaler Gesellschaft 
es angehört. 

\ > > > y = laufender fünfstelliger Nummer unserer internen IBG-Registratur. 

2. Zusatzcode 

bei neuen Mitgliedern: 

N 92 = neues Mitglied 1992, Beitrag 1992 bezahlt 
NW92 = neues Mitglied 1992, Beitrag 1992 noch nicht bezahlt 

sonst: 

92-L = Beitrag 1992 wurde über die nationale Gesellschaft bezahlt 
92-1 = Beitrag 1992 wurde vom Mitglied direkt an die IBG bezahlt. 

Achtung: Dieser Zusatzkode informiert Sie über den aktuellen Stand Ihrer 
Beitragszahlungen. z.B. bedeutet 90-L, daß die letzte Beitragszahlung durch 
Ihre nationale Gesellschaft 1990 erfolgte. 
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Soils, All Over These Lands 
(Words by F.D. Hole, 1989) 

There are soils 
There are 

New Zealand. s o i l s i n C h i n a «est. 
There are 

soils in Argentina's 
soils in 

pampas. There are blest. There 
Hawaii's islands are 

over tb»se in whatever land vour 
soils all vast landscapes, l m a ^ °^ . 

» 
But the 

eps fall; 

they are the very all! 
best of 

•Select line fron choices below: 

(1) soils of southern steppes of Russia 

(2) prairie soils of North America 

(J) regur clays of central India 

C1*) plaggen soils of the dear old Netherlands 
(5) volcanic soils of Indonesia 

(6) alluvial soils of upper Amazon 

P r i n t e d with k i n d permiss ion of Sher r i H. Mickelson 

Manag ing Edi tor Soil Survey Horizons 

Madison, WI 53711, USA 
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SOIL SCIENCE IN THE EYES OF THE BEHOLDER: 
BETTER UNDERSTANDING OF SOIL PROCESSES AND OF PEDOLOGY URGED 

Soils mean different things to different people. Their study is both a basic and applied science (Fig. 
1 ). depending on one's outlook. For the agronomist or farmer it is a medium for plant growth, for 
the engineer it is the foundation material from/on which he builds various engineering structures. As 
such it is a unique earth resource and in both cases the applied or empirical aspects need to be well 
founded on the basic pedological tenets which view the soil as an independent body of nature and as 
pan of the broader field of earth sciences. Pedology is a rather young field of science and practised 
by a relatively small number of scientists. Its relevance to the two applied sectors of soil science and 
to several other fields of science, like environmental change and protection, geomorphology or ar­
cheology is however increasing. The question thus is how to promote this and to make best use of 
the increased needs. 

Traditionally most soil scientists work with agricultural soils on goal oriented research to devise bet­
ter means to manage the soils for increased and sustained agricultural production - with remarkable 
successes - rather than on basic soil research to widen conceptual principles and to improve the un­
derstanding of the multitude of processes operating in soils over time. In a similar way more geolo­
gists are working on research and development of the mining and oil industry than on basic geologic 
research. The large difference between the two is that basic geologic research is vigorously pursued 
at universities and sponsored by governments and other funding agencies, whereas basic soil rese­
arch is not. There are probably historical reasons for this development but this does not mean that it 
is satisfactory or needs to remain so. 

There is no doubt that basic soil research is underrepresented at universities, including in large soils 
departments in schools of agronomy. The Soil Science Society of America has recently compiled a 
booklet on Opportunities in Basic Soil Science Research (G. Sposito and R.J. Reginato, editors. 
SSSA, 1992), listing some goals for the future, and essentially addressed it to funding agencies in 
the hope of obtaining a greater slice of their research funds. One cannot but wish that the report rea­
ches a wide audience and succeeds in its aims of promoting basic soil research and improving the 
image and standing of soil science within the scientific community at large. 

One way to do so is to promote soil science research in non-agricultural science departments or 
schools. After all. arable soils represent only 11 or 12 % of the land surface and managed forest soils 
and pastures about the same amount. The fundamental aspects of soil and landscape evolution and 
variability are better elucidated by basic research on open non-agricultural landscapes, the biogeo-
chemical cycling of nutrients and other elements - in which the soil environment plays a major role -
needs a broader outlook than just the arable field, and the reconstruction of past environments from 
paleosols in order to predict the impact of future environmental changes needs to look at soils much 
deeper than just the arable layer or the top one meter only. The inclusion of soil scientists and soil 
research in earth sciences, geology, geomorphology, land resources, environmental engineering or 
ecology departments, institutes and projects should thus be of first importance in endeavors to ex­
pand basic soil science research. A corollary of this is that graduate students in soils with good trai­
ning in basic sciences and earth sciences should be promoted. 

Improving the quality of research and of papers submitted for publication must be another major 
aim. The great variability and regional limitations of soils means that transfer of knowledge from 
one place to another is not automatic but needs to be frequently retested. Such research is necessary 
but not necessarily innovative. Yet the results obtained are frequently prepared for publication as a 
matter of record of the work carried out. Such reports should not fill the pages of international and 
"reputable" journals. The editors of these journals have the responsibility to publish novel, convin­
cing and relevant papers. Improving the quality of the major soil science journals and publishing 
also in multidisciplinary journals will enhance the image of soil science. 
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The aspects discussed are not the only ways to promote basic soil research and a wider application 
or a better understanding of soil processes and of pedology in general in other sciences. We all 
should contribute our share in promoting these aims, both locally and internationally. The Internatio­
nal Soil Science Society, as the foremost learned society for soil science, should also act in this di­
rection and incorporate such activities in its programmes. It should provide the intellectual leaders­
hip for these endeavors. 

Fig. 1. The inner circle indicates the three sectors of soil science - the basic sector of pedology dea­
ling with soils as independent bodies in nature, and the two equally important applied sectors of 
agricultural soil science dealing with soil behavior for fertility and conservation, and the sector of 
soil mechanics for behavior in geo-engineering. The outer circle lists other sciences which are most 
significant in the interaction with the respective sectors. 

Dan H. Yaalon 
Jerusalem, Israel 
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SOIL SCIENTISTS HEADING UP INITIATIVE TO ESTABLISH AN INTERNATIONAL 
SOIL REMEDIATION RESEARCH CENTER 

An international task force consisting of soil scientists, geochemists, biologists, and ecolo-
gists is looking into the feasibility of establishing an International Soil Remediation Research Center 
focused on remediating chemically-degraded soils. Since research has shown that polluted soils can 
lead to tainted foodstuff and drinking water from the groundwater aquifers, it is hoped that this faci­
lity, through research of its principal scientists, will provide information on how to restore or protect 
the health of soils so that the quality of the foodchain and water resources will be enhanced. The 
center is also planned to educate and train students, scientists, educators and regulators on the scien­
ce and technology of soil remediation and their applications to solving real world problems. In addi­
tion, the center will foster cooperation between industry, governments and academia in remediating 
contaminated soils. 'The soil is perhaps our most important resource whose health determines its su-
stainability and the quality of the foodchain, surface water and groundwater," said Dr. Adriano, Pro­
fessor of environmental soil science and Head of the Biogeochemical Ecology Division at the Uni­
versity of Georgia's Savannah River Ecology Laboratory. Polluted soils may also lead to declining 
food and fiber production and pose health risks to humans, animals, and other consumers. In other 
words, a sick soil may not only imperil our life support system, but may also directly threaten our 
own health. The research approach is to be an interdisciplinary one for cleaning up polluted soils. 
Agricultural as well as natural areas will be included in the research program. The project has alrea­
dy been endorsed by the Soil Science Society of America, The American Society of Agronomy, The 
International Soil Science Society. The International Association for Ecology and other professional 
societies. In addition, key scientists, department chairs, and former presidents of professional socie­
ties have endorsed it. Dr. Adriano is co-chairing a meeting for the center's Feasibility Study Com­
mittee with Prof. W. Blum of Austria (Director of the Soil Science Institute at the University of 
Agriculture in Vienna and Secretary-General for the International Soil Science Society) this July 13-
14 to discuss the center's mission and formalize its strategic plan. Dr. Darrell Nelson, President of 
the Soil Science Society of America, Dr. A. Aguilar, President of the International Soil Science So­
ciety, and Dr. Wolfgang Haber, President of the International Association of Ecology are committee 
members. Five other members of the committee represent various regions of the world as well as 
other relevant disciplines: Prof. M. Chino of the University of Tokyo, Prof. B. Davies of the Univer­
sity of Bradford, U.K., Dr. Lech Ryszkowski, Director of the Institute of Agricultural and Forest En­
vironment, Poland, Prof. G. Varallyay, Director of the Research Institute of Soil Science and Agri­
cultural Chemistry, Budapest and Dr. W. Wenzel, University of Agriculture. Vienna. The tentative 
strategic plan for the center includes 3 phases: Phase I — Workshop on the nature and extent of soil 
pollution in Central and Eastern Europe including Russia. Ukraine. Belarus, Poland, Hungary. 
Czech Republic, Slovakia, Romania and Bulgaria; Phase II — Field assessment study - this invol­
ves on-site evaluation of the state of soil pollution in these countries and analysis of its ecological 
consequences, its potential socio-economic impacts as well as its effects on human health; Phase III 
— Development of the center - this will include discussions for the location of the center, center's 
mission and scope of research, the organizational structure, its staffing and financial support for its 
construction and operation. For additional information about the center initiative, contact Dr. Adria­
no or Prof. Blum. The center's committee will appreciate receiving comments and ideas for the cen­
ter by writing to Dr. Domy Adriano, University of Georgia, Savannah River Ecology Laboratory, 
Drawer E. Aiken, SC 29802, Tel: 803/725-2472; Fax: 803/725-3309 or Prof. W. Blum, Secretary-
General, ISSS and Director, Institute of Soil Science, University of Agriculture. Gregor Mendel-
Strasse 33. A-1180 Vienna, Austria. Tel: 43-1-476543101; Fax: 43-1-3106027. 
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The Third World Academy of Sciences (TWAS) 

SOUTH-SOUTH FELLOWSHIPS 

The Third World Academy of Sciences (TWAS) invites applications for travel grants from scientists 
in developing countries, normally with research experience and with positions in universities and/or 
research institutions in these countries, who wish to visit scientific institutions in Third World 
countries other than their own for the purpose of undertaking joint research with other scientists 
from the South and/or learning new techniques in scientific research. 

The aim of the TWAS South-South Fellowship Scheme is to facilitate and promote mutual contacts 
between research scientists in the South and to further relations between their scientific institutions. 

Host institutions are normally expected to cover the living expenses of visiting fellows. In particular, 
TWAS has formal agreements with organizations in Argentina. Bahrain, Brazil, Chile, China, 
Colombia, Ghana, India, the Islamic Republic of Iran, Jordan, Kenya, Korea DPR, Madagascar, 
Mexico, Peru, the Philippines, Syria, Trinidad and Tobago, Venezuela, Vietnam, and Zaire to cover 
the subsistence costs of visitors to institutions in their respective countries. A booklet containing 
information about scientific institutions in these countries has been published by the Academy and 
is available for distribution. 

In general, the fellowships envisage a minimum stay of one month and a maximum of two to three 
months. Within the general programme, the Academy has, however, established a number of special 
joint schemes with Brazil, China, India and Mexico for long-term visits of up to one year. 

Further details and application forms can be obtained from: 

Ms. Helen Grant, The Third World Academy of Sciences 
c/o ICTP, Strada Costiera 11, 34136 Trieste, Italy 

Phone: +39-40-2240-387; Telex: 460392 ictp i; Fax: +39-40-224559; 
E-Mail: TWAS@ITSICTP.BrTNET. 
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WHAT IS THE ROAD TO SUSTAINABILITY? * 

Frank Golley, Jacques Baudry. R.J. Berry, Reinhold Bornkamm, Ken Dahlberg, Ann Marie Jansson, 
Jane King, John Lee, Roman Lenz, Rebecca Sharitz, and Uno Svedin. 
INTECOL, The Institute of Ecology, The University of Georgia. Athens, GA 30602. USA. 

INTRODUCTION 

Introduction of the Concept 
The term, sustainable development, was made popular through the Brundtland report 1. 

which called for a change in the economic world order to reduce the destruction of the environment 
and solve social ills. The Brundtland report received widespread support and approbation and the 
term sustainable development has become a code phrase among the international agencies, scholars 
and practitioners working in the global arena. Because of its popularity the term has been defined in 
many ways to fit many different purposes. 

Definition of Sustainable Development 
At first glance the word sustainable development seems to be an oxymoron. Development 

refers to the verb "to develop" which means to expand through growth, to unfold, to make active, to 
disclose, to advance, to evolve. Its synonyms are grow, unfold, appear, expand, mature, ripen. Su­
stain means to maintain, keep up. support, continue, to prolong. Thus, sustainable development 
might be defined as prolonged or continuous growth. Prolonged growth of individual humans or po­
pulations of humans is impossible. Eventually a growth limit is reached and growth ceases. Sustain­
able development used in this context is the population explosion, gigantism, or cancer. 

However, the Brundtland report focused on the global human community and the global 
environment. At that level sustainable development can mean managing human populations and the 
global environment so that human life on the planet can continue to evolve and change, while at the 
same time the health of the natural environment is maintained. Accomplishment of this goal requires 
that we address several questions. First, what does continuous development of human life mean? 
What is required to maintain the health and viability of the natural environment? And. how is the 
dyad of human population and natural environment connected? 

The Implications of the Definition 
Modern Western science describes the earth as a dynamic, ever-changing system. For ex­

ample, the solid earth, the lithosphère, consists of great plates, resting on a viscuous magma, which 
are in a continual state of development, movement to and reabsorbtion in the central core. These tec­
tonic processes produce earthquakes, volcanism, and mountain building. The oceans, making up the 
hydrosphere, are more liquid than the lithosphère and move in great currents which link the oceans 
together. The atmosphere is the most mobile of all the spheres of the planet. The air masses which 
compose it are driven by solar energy in spirals across the ocean and land creating the earth climate 
and our weather. The model of the earth, ocean and atmospheric sciences is a dynamic, far from 
equilibrium, physical global system. 

Life evolved on the physical system as a modulating film across the land and water surfa­
ce. Life penetrates the lithosphère, atmosphere and hydrosphere only a few meters. Life is extremely 
diverse. It comes in millions of genetically distinct forms, called species, and it is characterized by 
its capacity to continually produce more new variety in structure and function. Variety, diversity, and 
creativity are the essence of life. 

In the interaction of living organisms with the lithosphère, hydrosphere, and atmosphere, 
there is a continuing process of selection of these varieties which have the properties most effective 
for survival at the moment in time. These organisms survive, reproduce and pass their characteristics 
on to future generations. The genetic properties of those organisms selected against are lost from the 
biosphere. Life exists on the planet Earth because it has the property of generating new variety in 
such quantities that environmental pressures and stresses can never eliminate all of it. 

The human species is unique, of course. But it shares with all life this creative property. 
Human creativity is expressed largely in cultural and linguistic forms and in invention and technolo­
gy. Our creativity has enabled us to modify and create environments, so that today most humans live 
in built environments with little direct, day to day contact with the natural environment. 

* Reprinted with kind permission of the authors 
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Continuous Human Development 
Sustainable development means that this dynamic and ever changing human life and cul­

ture will be sustained without destruction of the dynamic processes of the natural environment. Ex­
pressed in this way what does continuous human development mean? Obviously there are quantitati­
ve and qualitative aspects to this question. Human populations have been in a state of explosive gro­
wth for several hundred years. Can this growth be sustained? Human population have increased 
their demands per capita on the environment for new resources and services. Does continuous deve­
lopment mean expanding the per capita use of resources and the material life associated with such 
use? Humans are ever inventive and creative. Does continuous development mean a qualitative im­
provement of cultural life, the arts and intellectual understanding of the world? Continuous develop­
ment in each of these senses means very different interactions with the global environment and very 
different human value systems. 

IMPORTANT ISSUES THAT NEED ATTENTION 

Development of a global committment to sustainable development is an urgent need. The technical 
literature and the popular media have reported the growing problems associated with each of the 
global spheres and the role that humans play in accelerating environmental change. The Brundtland 
Report considered six problem areas of special need. These were the human population and resour­
ces, food security, species and ecosystems, energy, industry producing more with less, and the urban 
challenge. While these titles in themselves do not describe the problem areas adequately, the pro­
blems are sufficiently well enough known that there is little need to repeat the evidence. What is im­
portant is to consider several issues or areas that, while recognized in the Brundtland report, were 
not adequately explored. 

The Human Population 
The first issue concerns management of human populations. Human populations in gene­

ral have been growing exponentially especially in developing countries. This menas that the demand 
for resources and services per capita must also grow exponentially to maintain parity with the pre­
sent, unsatisfactory levels, otherwise the human condition will deteriorate in these regions of the 
earth. The only possible way to allow these rates of growth to continue without further deterioration 
of the environment is to transfer resources from the developed to the developing regions, reducing 
the difference between them. But this solution would be a temporary expedient. Eventually, human 
societies have to face the inevitable fact that human population growth must be managed to stay wit­
hin acceptable bounds of society and environment. 

But this idea contradicts our biological drives and characteristics; it confronts our deepest 
religious and philosophical beliefs. The question is so threatening to many people, that it can not 
even be brought to the table for discussion. How we move from a biologically and historically justi­
fied freedom to procreate at will to a condition where culture and society regulate reproduction and 
death is an overwhelming problem for humankind. As scientists we believe that if it is not solved, 
human death rates eventually will be controlled by environmental selection processes. As a conse­
quence death rates will increase and/or birth rates will decline to bring the populations into balance 
with their resource bases and with the capacity of human creativity and technology to invent new re­
sources. It is curious that we celebrate invention that deals with the physical and chemical world but 
deprecate invention that concerns the biological processes of human populations. This physical-che­
mical bias must be replaced by a wholism that applies human thought to the entire biosphere, inclu­
ding humans, not only to one part. 

Poviding Food and Fiber 
The second issue involves human food and fiber requirements. Currently human beings 

use 40% of the total carbon fixed through the process of photosynthesis by green plants (called pri­
mary production)2. About seventy years ago humans used only 10% of the primary production. If 
human populations and their demand for primary production continues to double, as in the past, by 
about 2025 humans will require 80%. This rate of consumption is impossible to sustain. While these 
estimates are relatively imprecise since they are based on extrapolation from relatively small areas 
to geographical regions of the biosphere, they indicate a crisis in food and fiber production within 
our life time. Primary production is threatened by erosion of soil, by loss of the genetic deversity of 
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crop plants, by desertification and exhaustion of water resources, by contamination of farmland with 
salts and chemical pollutants, by evolution of resistance in pest species, by conversion of farmland 
to urban land and so on. Clearly, we need a global food policy and an end to current policies that 
treat agriculture as agribusiness and as an integral part of the exonomic competition between coun-
trics. 

Pollution of the Environment 
The third issue concerns pollution. Industrial development coupled with increased human 

populations has resulted in the production of ever greater quantities of wastes. These wastes have 
contaminated the atmosphere, hydrosphere or lithosphère, altering these environments and negative­
ly affecting the life of the biosphere. Modern industrial development depends upon our collecting 
resources which are distributed diffusely in the environment, often in very small quantities, concen­
tration of these materials in useable source materials and conversion of these concentrated materials 
into products for human use. Following use, these products are dispersed back into the environment. 
In concentrated form the products and the byproducts of the industrial processes create serious ha­
zards to health and well being. Even in a dispersed form these products and byproducts may be 
spread widely and gradually become concentrated and dangerous.The modern industrial throughput 
system requires greater and greater quantities of resources to meet the growing demands of an ex­
panding human population and as a consequence produces greater and greater quantities of polluti­
on. 

Theoretically, natural resources can be recycled and these recycled materials can become, 
in their turn, new resources for industry and production. However, accounting systems which 
neglect environmental and social costs or discount long-term costs support the status quo and there 
is little motivation to invent and manage recycling systems. If developed countries recycled at rates 
nearer the theoretical limits, their collection of natural resources would be greatly reduced and deve­
loping countries could use those resources to develop. Development may well be tied closely to 
recycling. 

Human Health 
A further issue involves the impact of these and other environmental and social changes 

on human health and well being. The concentration of people in small areas, the increased stress and 
violence engendered by these concentrations, the decreased security of life contribute to growing 
stress and psychological disturbance3. These problems are especially apparent among urban poor, in 
war zones and in refugee camps. Human diseases are caused by pollution, contaminated food and 
water, air filled with chemical products and by-products, and excessive noise. Public health becomes 
more and more difficult to maintain as economic conditions deteriorate. Under stress the body is less 
resistant to acute and chronic diseases. Further, the new conditions in the environment and the stres­
sed human body create conditions for mutation of disease-causing organisms. Human mobility per­
mits new forms of disease to move quickly from one dense population to another. Disease organisms 
and parasites adapt to control procedures and evolve into resistant strains. All of these biological 
processes are to be expected; they represent the creativity of living organisms. The consequence of 
ill health to human populations is decreased productivity, early death and diminished reproduction. 
While environmental deterioration is often expressed as loss of species, destruction of rain forest, 
change in climate and the alteration of other nonhuman end points, the ultimate impact of these 
changes is on humans through diminished health and well being. No humans can isolate themselves 
from such global impacts. 

Coupling the Issues Together 
These issues are coupled together. Pollution decreases our capacity to produce healthy 

food and water, ill health decreases our ability to deal with crises and to benefit from creativity, di­
minished performance and enthusiasm limits political will and so on. Human life is integrated and is 
coupled to the environment. The whole global system acts as a single complex in which each part is 
in a dynamic relationship to the others. While human beings are uniquely different from other forms 
of life, we are not exempt from the physical, chemical and biological rules that govern the dynamic 
behavior of the global ecological systems. 
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Changing Culture and Values 
The complex problem caused by human population size and a changing global environ­

ment can be addressed from a variety of entry points. But no matter where we enter the problem we 
quickly come to recognize that the problem concerns changing human values, and expressing these 
changed values culturally through new institutions and altered allocations of resources. Human cul­
tures have evolved, in part, to fit human populations to their environments and they are as varied as 
the earth is varied. Frequently cultural value systems are contradictory. Frequently their character is 
more the result of their history or circumstance, than it is direct adaptation to resources and space. 
Cultures have evolved many different ways of solving the same problem. These differences create a 
background of mistrust and disagreement that severely limit building a common approach to global 
problems. These differences have been ignored or disregarded by most global studies, including the 
Brundtland report. In order to hear the frustration of the alternative and neglected voices it is neces­
sary to go to the people directly and read the marginal literature4. If such frustration is ignored it 
may be expressed as violence and war. We suggest that this issue is so fundamental to achieving su­
stainable development in a global system inhabitated by humans with such strongly different cultu­
ral perspectives that it must be a prime focus of our attention. In order to learn tolerance for different 
cultural value systems and find common purpose our formal and informal education systems need to 
be reorganized. 

The Need for New Information 
While our knowledge of the earth may be adequate to describe the nature of sustainable 

development, the nature of dynamic response systems is that they produce ever new demands and 
problems. The need for monitoring, for new information and new methods of responding to pro­
blems is never ending. For this reason, the earth human population must care for its intellectual 
community, assuring that it is tightly coupled to problem solving and is fully capable of being orga­
nized to address serious issues that arise unexpectedly. 

These communities need to evolve from self justified and self defined communities, in 
competition with each other for limited support, into integrated, responsive, socially responsible 
communities which preserve the individual creativity and enthusiasm required for high performan­
ce. The intellectual community should be guided by a desire to maintain human health and well 
being, care for human culture and society, educate all ages of society to apply knowledge effectively 
and create new knowledge that can be applied to the current problems of the day. These problems 
require communities of scholars working together. 

It is entirely, we believe, within the capacity of the human race to implement these funda­
mental concepts leading to sustainable development. Human civilization in its diversity and human 
survival depend upon it. Further, the industrialized, developed countries are the only sources of ex­
pertise and wealth sufficient to create a shift in action and perspective. Since their wealth has been 
partly created through exploitation of the developing world it is especially difficult to overcome this 
history and create a global community of trust and common purpose. The task of the future is to do 
so. But let us not be confused! Management of the global commons for the global human population 
requires changes in the dimensions of human freedom of action and in human value systems. We 
cannot merely do what was successful in the past harder in the future. The future requires a diversity 
of strategies fitting the environmental, social, and cultural nature of each people and place. It is es­
sential that we directly face these challenges of sustainability now because they are central to any 
long term solution to the global problem. 

CONCLUSIONS 
The continued increase in numbers of humans and expansion of human demands upon the 

natural environment can not continue indefinitely. The problems of maldistribution of material life 
which far exceeds the geographic distribution of resources must be solved. If left to continue, these 
issues will cause destruction of the natural environment on which humans depend and a disparity 
among nations which will cause a spiral of crises from which no country is exempt. We are optimi­
stic that human creativity can produce solutions to this dilemma. But solutions will only be effective 
if they deal directly with the widely different cultural perceptions and value systems relating to hu­
man population and natural resources. And, if they are consistent with the dynamic and ever-chan­
ging nature of the global ecosystem, recognizing that cultural diversity also must be ever-changing 
and human creativity must be left unbounded. 
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KndNoles 

1 The Brundtland Report is published as the book Our Common Future (1987), Oxford University 
Press, New York. 

2 The estimates come from the technical paper of Vitousek, P.M., PR. Erlich, A.H. Erlich, and P.A. 
Matson. 1986. Human Appropriation of the Products of Photosynthesis. Bioscience, vol. 34, pp 368-
373. 

3 The problems of mental health in Asia situation where mental health can be found in the article of 
Sudhir Kakar (1991) Western Science, Eastern Minds, published in the Wilson Quarterly, Winter, 
vol. 15. number 1, pp 109-116. 

4 An example of this type of literature is the IFDA Dossier (IFDA means international foundation 
for development alternatives), see the May/June 1990 issue, number 77, and the papers by Hilka 
Pietila, Environment and Sustainable Development, pp 61-70, and by Ted Trainer, A Rejection of 
the Brundtland Report, pp 71-84. 
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ADDRESSES 
of 

THE OFFICERS AND CHAIRMEN OF COMMISSIONS, SUBCOMMISSIONS, 
WORKING GROUPS AND STANDING COMMITTEES OF ISSS 

OFFICERS: 
President: Prof.Dr.A.Aguilar Sanielises, Apartado Postal 45, 56230 Chapingo. 

Mexico. 
Vice president: Prof.Dr.R. Nunez Escobar, Colegio de Postgraduados. 56230 Montecillo. 

Chapingo. Mexico. 
1st Past president: Prof.Dr.A.Tanaka, Hokkaido Univ., Faculty of Agric. Kita 9 nishi 9 

Kita-ku, Sapporo 060, Japan. 
2nd Past president: Prof.Dr.R.H.Hange, Institut für Bodenkunde der Universität Hannover. 

Herrenhäuser Strasse 2, D-3000 Hannover 21, Germany. 
3rd Past president: Dr.J.S.Kanwar, Plot No. 17. Krishi Nagar. ICRISAT Colony-Phase II, 

Hashmathpet Road, Secunderabad 500 011 A.P, India. 
Secretary general: Prof.Dr.W.E.H.Blum, Institut für Bodenkunde der Universität für 

Bodenkultur, Gregor Mendel-Str.33. A-l 180 Wien, Austria. 
Deputy-Secret.Gen.: Ir.J.H.V. van Baren. ISRIC, P.O. Box 353. 6700 AJ Wageningen, 

The Netherlands. 
Treasurer: Dr. P.U.Lüscher, Eidg. Forschungsanstalt für Wald, Schnee u.Landschaft 

(WSD.Zürcherstr.lll, 
CH-8903 Birmensdorf, Switzerland. 

COMMISSION I: 
Chairman: Dr.G.Vachaud, Institut de Mécanique (IMG), B.P. 53 X, F-38041 

Grenoble, France. 
Past Chairman: Prof.Dr.M.Kulilek, Faculty of Civil Engineering, Technical Univ., 

Thakurova 7, 166 29 Prague 6, Czechoslovakia. 
1st Vice Chairman: Prof.Dr.S.Iwata, Ibaraki University, Faculty of Agriculture, Ami-Machi, 

Inashiki, Ibaraki 305. Japan. 
2nd Vice Chairman: Prof.Dr.D.E.Rolslon. University of California. Dept. of L.A.W.R., Davis, 

CA 95616, USA. 
3rd Vice Chairman: Prof.Dr.L.Rendon Pimentel, Colegio de Postgraduados, Centro de 

Hidrociencias, 56230 Chapingo, Mexico. 
Secretary: Dr.Hector Arias Rojo, Mexico. 

COMMISSION II: 
Chairman: Prof.Dr.Roger S.Swift. Chief, Division of Soils, CSIRO, P.M.B.2. 

Glen Osmond, Adelaide, South Australia 5064, Australia 
Past Chairman: Prof.Dr.lr.G.H.Bolt, Dept. of Soil Science and Plant Nutrition. De 

Dreijen 3, 6703 BC Wageningen, The Netherlands. 
1st Vice Chairman: Prof.Dr.N.Senesi, Instituto Chimica Agraria, Via Amendola 165/A, 

1-70100 Bari, Italy. 
2nd Vice Chairman: Prof.Dr.W.H. van Riemsdijk, Dept. of Soil Science and Plant Nutrition. 

Agric.Univ., P.O.Box 8005, 6700 EC Wageningen, The Netherlands. 
3rd Vice Chairman: Prof.Dr.L.J.Cajuste, Colegio de Postgraduados, Centro do Edafologia, 

56230 Chapingo, Mexico. 
Secretary: M.Sc.Margarita E.Gutiérrez Ruiz, Mexico. 

COMMISSION DT: 
Chairman: Prof.Dr.J.M.Lynch, Head, School of Biological Sciences, University of 

Surrey, Guildford, Surrey, GU2 5XH. United Kingdom. 
Past Chairman: Prof.Dr.J.C.G Ottow, Inst. f. Mikrobiologie, Justus-Liebig-Universität, 

Senckenbergstrasse 3, D-630 Giessen, Germany. 
1 st Vice Chairman: Prof.Dr.J.M.Tiedje, Michigan State University, Dept. of Crop & Soil 

Science, East Lansing MI 48824, USA. 
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2nd Vice Chairman: 

3rd Vice Chairman: 

Secretary: 

COMMISSION IV: 
Chairman: 

Past Chairman: 

1 st Vice Chairman: 

2nd Vice Chairman: 
3rd Vice Chairman: 

Secretary: NN 

COMMISSION V: 
Chairman: 

Past Chairman: 
1st Vice Chairman: 

2nd Vice Chairman: 

3rd Vice Chairman: 

Secretary: 

COMMISSION VI: 
Chairman: 

Past Chairman: 
1st Vice Chairman: 

2nd Vice Chairman: 

3rd Vice Chairman: 

Secretary: 

COMMISSION VII: 
Chairman: 

Past Chairman: 

1 st Vice Chairman: 

2nd Vice Chairman: 

3rd Vice Chairman: 

Secretary: 

Dr.J.A. van Veen, Inst, for Soil Fertility Research, P.O.Box 48. 
6700 AA Wageningen, The Netherlands. 
Prof.Dr.R.Ferrera-Cerrato, Colegio de Postgraduados, Centre de 
Edafologia, 56230 Chapingo, Mexico. 
Dr. Carlos Casas Campillo, Mexico. 

Prof.Dr.C.J.Asher, Dept. of Agriculture, The University of Queensland, 
St. Lucia, QLD 4072, Australia. 
Dr.N.N.Goswami, Indian Agricultural Research Institute. New Delhi 
110 012. India. 
Prof.Dr.H.Hirata, Tokyo University Agr. Techn.. 3-5-B Saiwai-cho, 
Fuchui, Tokyo 183, Japan. 
Dr.S.S.Khanna, Planning Commission, New Delhi-110 001. India. 
Dr. Javier Z. Castellanos, CAEB, INIFAP, P.O.Box 112, 38000 Celaya, 
Gto., Mexico. 

Dr.H.Eswaran. USDA Soil Conservation Service, P.O.Box 2890, 
Washington DC 20013, USA. 
Prof.Dr.A.Ruellan, 2 Boulevard Berthelot, F-34000 Montpellier, France. 
Prof.Dr.H.-P.BIume, Inst, für Pflanzenernährung und Bodenkunde, 
Olshausenstr.40-60, HS 20 A, D-2300 Kiel 1. Germany. 
Prof.Dr.V.O.Targulian, Inst, of Geography, 29 Staromonetny Lane, 
Moscow 109017, USSR. 
Dr.Charles Leo Jacques Depto. de Suelos, Universidad Autonoma 
Chapingo, 56230 Chapingo, Mexico. 
M.Sc.Carlos A. Ortiz Solorio, Mexico. 

Prof.Dr.G.S.Sekhon, Dept. of Soils, Punjab Agric. University, 
Ludhiana 141 004, Punjab. India. 
Dr.I.PAbrol. c/o ICAR. Krishi Bhavan. New Delhi 11001 India. 
Dr.R.C. Dalai. Queensland Wheat Research Inst., 13 Holberton Street. 
Toowoomba, QLD 4350, Australia. 
Prof.Dr.N.Ahmad, Univ. of the West Indies, Fac. of Agriculture, 
St. Augustine, Trinidad & Tobago. 
Prof.Dr.Fernandez Gonzales, Colegio de Postgraduados, Centre de 
Edafologia, 56230 Chapingo. Mexico. 
Dr.Antonio Trinidad Santos, Mexico. 

Prof.Dr.R.J.Gilkes, University of W.A., Dept.of Soil Science, Nedlands, 
WA 6009, Australia. 
Prof.Dr.A.Herbillon, CNRS Centre de Pédologie Biol., B.P.5, 
54501 Vandoeuvres-les-Nancy. 
Ms.Dr.C.G.OIson, USDA Soil Conservation Service, 100 Centennial 
Mall North, Lincoln NE 68508-3866, USA. 
Prof.Dr.K.Stahr, Univ. Hohenheim/Bodenkunde, Emil-Wolff-Str.27, 
D-7000 Stuttgart 70, Germany. 
Prof.M.Sc.N.Aguilera Herrera, Instituto de Geologia, Departamento de 
Edafologia, UNAM, Ciudad Universitaria. 04515. México D.F.. Mexico. 
Dra.Norma Eugenia Garcia Calderón, Mexico. 
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SUBCOMMISSION A: 
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1 st Vice Chairman: 

2nd Vice Chairman: 

3rd Vice Chairman: 

Secretary: 
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2nd Vice Chairman: 
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Secretary: 
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Secretary: 
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Secretary: 

WORKING GROUP AS: 
Chairman: 
WORKING GROUP DM: 
Chairman: 
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Chairman: 

WORKING GROUP FT: 
Chairman: 

Prof.Dr.Zhao Qi-guo. Nanjing Inst, of Soil Science. Academia 
Sinica,P.O.Box 821 Nanjing, PR. of China. 

Mrs.Dr.M.Redly, Res.Inst. Soil Science and Agricultural Chemistry. 
Herman Otto ut 15, 1022 Budapest, Hungary. 
Prof.Dr.J.Breburda. Justus Liebig Univ., Otto Nehagel Str.lO/D -
6300 Giessen. Germany. 
Prof.Dr.M.Ortega Escobar. Colegio de Postgraduados, Centro de 
Hidrociencias, 56230 Chapingo, Mexico. 
Lyubimova, USSR; Lic.Beatriz Vera Lopez, Mexico. 

Dr. C.J. Chartres. CSIRO Division of Soils. P.O.Box 639, Canberra City, 
ACT 2601, Australia. 

Prof.Dr.P.GoIdberg, Hebrew Univ., Inst, of Archeology, 
Jerusalem 91-905, Israel. 
Dr.C.J.Chartres. CSIRO. Div. of Soils. P.O.Box 639. Canberra City. 
ACT 2601, Australia. 
Dra.K.Oleschko, Colegio de Postgraduados, Centro de Edafologia, 
56230 Chapingo, Mexico. 
Mrs.Dr.M.J.Kooistra, Winand Staring Centre, P.O.Box 125, 
6700 AC Wageningen. The Netherlands; 
Dra.Magdalena Meza Sanchez, Mexico. 

Prof.Dr.Pla-Sentis, Las Acacias, Apartado 1131, Maracay, Venezuela. 

Dr.C.Valentin. ORSTOM, 70-74 Route d'Aulnay. F-93140 Bondy, 
France. 
Dr.B.A.Stewart, USDA-SEA-AR/Cons.& Prod.Research. RO.Drawer 
10. Bushland TX 79012. USA; 
Prof.Dr.M.Anaya Garduno, Colegio de Postgraduados, Centro de 
Edafologia, 56230 Chapingo, Mexico. 
Dr.José Luis Oropeza, Mota, Mexico. 

Dennis Parkinson, University of Calgary. Department of Biological 
Sciences. Calgary. Alberta T2N IN4, Canada. 
Isabelle Barois, Instituto de Ecologfa, A.Postal 63, 91000 Xalapa 
Veracruz, Mexico. 
James Curry, Faculty of Agriculture. UCD. Dept. of Env. Resource 
Management, Belfield, Dublin 4, Ireland 
Jürgen Kühle. ITEC GmbH. Grimlinghauser Str. 21. D.W.4000 
Düsseldorf, Germany 

Dr.S.Sadio, ISRA/ORSTOM, B.P. 1386, Dakar, Senegal. 

Prof.Dr.M.F.Baumgardner, Dept. of Agronomy, Purdue Univ., West-
Lafayette IN 47907, USA. 

Dr.P.K.Khanna, CSIRO, Div. of Forest Research, P.O.Box 4008. Queen 
Victoria Terrace. Canberra ACT 2600, Australia. 

Dr.S.K.De Datta, IRRI, P.O.Box 933. Manila. Philippines. 
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WORKING GROUP HP: 
Chairman: Prof.Dr.D.H.Yaalon, Dept. of Geology, Hebrew Univ., 

Jerusalem 91000, Israel. 
WORKING GROUP LI: 
Chairman: Dr.J.Dumanski, Land Resources Research Institute, Agric. Canada. 

Ottawa, Ontario, Canada K1A 0C6. 
WORKING GROUP MO: 
Chairman: Prof.Dr.P.M.Huang, Univ. of Saskatchewan, Dept. of Soil Science, 

Saskatoon, Sask., Canada S7N OWO. 
WORKING GROUP MV: 
Chairman: Prof.Dr.J.Bouma, Dept. of Soil Science, Agric. University, P.O.Box 37, 

6700 AA Wageningen. The Netherlands. 
WORKING GROUP PM: 
Chairman: Prof.Dr.D.E.Myers, Dept. of Mathematics, University of Arizona, 

Tucson, Arizona 85721. USA. 
WORKING GROUP PP: 
Chairman: Prof.Dr.J.A.Catt. Rothamsied Experimental Station.Soil Science 

Department, Harpenden, Herts, AL5 2JQ, 
United Kingdom. 

WORKING GROUP PS: 
Chairman: Prof.Dr.Zhu-Zhaoliang, Inst, of Soil Science, Academia Sinica, P.O.Box 

821, Nanjing. PR of China. 
WORKING GROUP PT: 
Chairman: Prof.Dr.R.Horn. Inst, of Plant Nutrition & Soil Science, 

Olshausenstr.40-60 HS 20A. 2300 Kiel 1, Germany. 
WORKING GROUP RS: 
Chairman: Dr.M. Mulders, Dept. of Soil Science & Geology, Wageningen 

Agricultural University, P.O.Box 37, 6700 AA Wageningen, 
The Netherlands. 

WORKING GROUP RZ: 
Chairman: Prof.Dr.A.Jungk, Inst. f. Agrikulturchemie, Von Sieboldstrasse 6, 

D-3400 Göttingen, Germany. 
WORKING GROUP SG: 
Chairman: Prof.Dr.J.Lâg Dept. of Soil Science - AUN, P.O.Box 28, 1432 As-

NLH, Norway. 
WORKING GROUP SP: 
Chairman: Prof.Dr.P.J.Wieringa, Univ. of Arizona, Soil & Water Science, Tucson 

AZ 85721, USA. 

Standing Committee on Statute and Structure (CSS): 
Chairman: Prof.Dr.P.B.Tinker, GCTE Associate Project Office, Deptmt. of Plant 

Sciences, University of Oxford, 
South Parks Road, Oxford OX1 3RB. U.K. 

Standing Committee on International Programmes (CIP): 
Chairman: Prof.Dr.H.Scharpenseel. Inst, für Bodenkunde, Allende-Platz 2, 2000 

Hamburg 13, Germany. 

Standing Committee on Standardization (CST): 
Chairman: Prof.Dr.H-PBIume, Inst, für Pflanzenem. u. Bodenkunde. 

Olshausenstr.40-60, 2300 Kiel 1, Germany. 

Standing Committee on Budget and Finances (CBF): 
Chairman: Prof.Dr.W.R. Gardner, College of Natural Resources, Univ. of 

California. Berkeley. CA 94720. USA. 

Standing Committee on Education in Soil Science (CES): 
Chairman: Prof.Dr.A.Ruellan, 2 Bd. Berthelot, F-34000 Montpellier, France. 
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Das Standardwerk zum Bodenschutz in 2. Auflage 
Grundlagen der Bodenökologie und -belastung 
Vorbeugende und abwehrende Schutzmaßnahmen 

H.-P. Blume 

Handbuch des Bodenschutzes 
2. Auflage 1992, 794 Seiten, 
Leinen-Hardcover, Format 17 x 24 cm, . 
ISBN 3-609-65850-9 DM 148,— 

Mit der nun vorliegenden 2. Auflage des Handbuches wur­
den bestehende Kapitel erweitert, aber auch neue Beiträge 
aufgenommen. 

Neu sind Kapitel über die Modellierung des Chemikalienver-
haltens in Böden, über die Technik der Bodeninventur 
nebst Aussagemöglichkeiten von Bodenkarten, über Um­
weltverträglichkeitsprüfungen, über die Renaturierung von 
Mooren und anderen Feuchtgebieten, über den Boden­
schutz durch Erziehung sowie über die Rechtsgrundlagen 
der Bodensanierung. 

Das Werk gliedert sich jetzt in 5 Teile: 
Das erste Hauptkapitcl informiert über die Eigenschaften und Funktionen von Böden, insbe­
sondere über Boden- und Landschaftswasserhaushalt, Böden als Lebensraum von Organismen 
und Wurzelraum für Pflanzen, Böden als Filter, Puffer und Transformatoren sowie Böden als 
erd- und landschaftsgeschichtliche Urkunden. 

Der zweite Teil des Werkes befaßt sich mit den Veränderungen und Belastungen von Böden 
durch verschiedene Faktoren wie Bodenversiegelung. Bearbeitung, Be- und Entwässerung. 
Düngen, Verdichtung, Erosion. Kontamination und Belastungen mit u.a. Schwermetallen, Säu­
ren, Salzen sowie die Problematik bei der Deponierung von festen und flüssigen Abfällen 

Der dritte Teil befaßt sich mit der Bodeninventur als Grundlage des Bodenschutzes. 
Im vierten Teil wird der Schutz von Boden im engeren Sinn dargestellt: Gesetzliche Möglich­
keiten und Vorsorgemaßnahmen. 

Den fünften Schwerpunkt bilden die Bereiche Sanierung, Sicherung und Renaturicrung bela­
steter bzw. veränderter Böden (Technik, Planungsschritte, Rechtsgrundlagen). 

Zu beziehen über: 

oacDmed 
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i 

Bestel lcoupon 
Ja. hiermit bestelle/n ich/wir mit garantiertem Rückgabcrccht 

innerhalb von 14 Tagen nach Erhalt: 

_Ex Handbuch des Bodenschutzes 
DM 1 4 8 -LSBN 3-609-65850-9 

Name/Firma 
veflagsgesellschafl 

Anschrift 
Rudolf-Diesel-Straße 3 
86899 Landsberg 
Telefon (081 91) 125-428 
Telefax (081 91) 125-526 

Datum/l 'mersrhrirt 
Kauf o h n e Rteikcr ich w c « . daK ich bei Nichigcfallcn volles Wtdcrrufercchi fur meine 
Besrellung innerhalb von M Taften nach Erhall habe Zur Wahrung der 14-Tage-FrtM 
genügt die rechtztfliige und ausreichend frankierte Rücksendung der Lieferung 
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ISSS-Committees and Representatives 

Committee on Statute and Structure (CSS), to ensure correct application ofStatutes and Bylaws 
of ISSS, and to propose changes in the organizationalstructure as required.Chairman: Prof.Dr. P.B. 
Tinker. GCTE Associate Project Office. Department of Plant Sciences. University of Oxford, South 
Parks Road, Oxford OX1 3RB, U.K.Members: Prof.Dr. W.E.H. Blum (Austria), Dr. S. El-Swaify 
(USA-Hawaii), Dr. N.N. Goswami (India), Prof.Dr. K.H. Hartge (Germany). Prof. Dr. K. Kyuma 
(Japan). Dr. F.N. Muchena (Kenya), Prof.Dr. 1. Pla-Sentis (Venezuela). Prof.Dr. B.G. Rozanov 
(USSR). Dr. W.G. Sombroek (The Netherlands) and Dr. G. Varallyay (Hungary). 

Committee on International Programmes (CIP), to liaise with internationalorganizations and to 
promote joint programmes.Chairman: Prof.Dr. H.W. Scharpenseel. c/o Institut f. Bodenkunde. 
Univ.Hamburg, Allende-Platz 2. D-2000 Hamburg 13. Germany.Members: Prof.Dr. A. Aguilar San-
telises (Mexico), Dr. I.P. Abrol (India), Dr. R.W. Arnold (USA), Prof.Dr. W.E.H. Blum (Austria). 
Prof.Dr. A.M. Elgala (Egypt). Dr. D.J. Greenland (UK). Prof.Dr. K. Kyuma (Japan). Prof.Dr. B.G. 
Rozanov (USSR), Prof.Dr. P.A. Sanchez (USA/Peru), Dr. W.G. Sombroek (The Netherlands), Prof. 
J.W.B. Stewart (Canada). Prof.Dr. P.B. Tinker (UK), Dr. G. Vachaud (France). Dr. G, Varallyay 
(Hungary), Prof.Dr. D.H. Yaalon (Israel). 

Committee on Standardization (CST). to liaise with the IntcmationalStandardization Organization 
(ISO. Geneve-Switzerland) and its TechnicalCommittee on Soil Quality (ISO/TC 190. NNI. Delft, 
The Netherlands). 
Chairman: Prof.Dr. H.P. Blume (Comm.V) c/o Inst. f. Pflanzenernährung undBodenkunde. Olshau-
senstrasse 40, D-2300 Kiel 1. Germany.Members: Dr. C. Dirksen (The Netherlands, Comm.I), Dr. P. 
Arnold (UK, Comm.II),vacancy (Comm.III), Dr. S.A. Barber (USA, Comm.IV), vacancy 
(Comm.VI).Prof.Dr. A. Herbillon (France. Comm.VII), vacancy (Subcomm.A). Prof.Dr. G.Stoops 
(Belgium, Subcomm.B). Dr. M. Romkens (USA, Subcomm.C) and Dr. M.B.Bouché (France. Sub-
comm.D). Technical Secretariat of ISRIC-Wageningen (Dr. J. Gerits). 

Committee on Budget and Finances (CBF). instead of ad-hoc committees at Congresses. 
Chairman: Dr. W.R. Gardner. College of Natural Resources, Univ. of California, Berkeley, CA 
94720. USA. 
Members: Prof.Dr. W.E.H. Blum (Austria). Dr. D. Gabriels (Belgium). Dr. P.U. Luescher (Switzer­
land). Dr. W.G. Sombroek (The Netherlands) and one representative of the regional Society of Afri­
ca, East/Southeast Asia and Latin America. 

Committee on Kducation in Soil Science (CES), with particular attention tosecondary school/col­
lege level 
Chairman: Prof.Dr. A. Ruellan. 2. Bd. Berthelot, F-34000 Montpellier. France.Members: to be de­
fined 

ISSS Representatives in Committees/Commissions of International Organizations: 
ICSU-SCOPE Scientific Committee on Problems of the Environment: 

Dr. F. Foumier (France). 
ICSU-CASAFA Inter-Union Commission on the Application of Science to Agriculture. Forestry 

and Aquaculture: Prof.Dr. W.E.H. Blum (Austria). 
ICSU-IBN International Biosciences Networks: Prof.Dr. P.A. Sanchez 
(U.S.A.).ICSU-IGBP International Geosphere-Biosphere Programme: 

Prof.Dr. H.W. Scharpenseel (Germany). 
ICSU-COSPAR Committee on Space Research: Dr. Karale (India). 
ICSU-CODATA Committee on Data for Science and Technology: 

Prof.Dr. M.F. Baumgardner (U.S.A.). 
IUBS-UNESCO-TSBF Tropical Soil Biology and Fertility: Prof. Dr. H.W. Scharpenseel (Germany) 
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Activities of Commissions and Working Groups 
Activités des Commissions et Groups de Travail 

Aus der Tätigkeit von Kommissionen und Arbeitsgruppen 

REPORT ON THE INTER-CONGRESS CONFERENCE OF COMMISSION IV 

The Inter-Congress Conference of Commission IV of ISSS was held on 1-3 December 1992 at 
Dhaka. Bangladesh. The conference was jointly organized by SSSB and B ARC under the auspices 
of ISSS. The theme of the conference was "Improving Soil Management for Intensive Cropping in 
the Tropics and Sub-Tropics". 

The conference was inaugurated by the Hon"ble Minister for Agriculture. Irrigation and Flood 
Control, Mr. M.Majid-ul-Huq. The President of the ISSS Prof.Dr. Andres Aguilar Santelises was 
present at the conference and spoke at the inaugural session besides presenting a paper in the techni­
cal session. Also present on the rostrum were Dr. M. Amirul Islam, an eminent soil scientist of the 
country, Mr. A.N.M. Eusuf. the Agriculture Secretary to the Govt, of the People's Republic of Bang­
ladesh, Dr. A.K.M. Habibullah, President of the SSSB, Dr. Z. Karim, Chairman of the organizing 
committee. The vote of thanks was delivered by Prof. Dr. S.M. Imamul Huq, the organizing secre­
tary of the conference. 

There were as many as 325 local participants and 24 foreign participants. The foreign partici­
pants included scientists from India, Pakistan, Sri-Lanka, Thailand, Indonesia, Venezuela, Mexico, 
Uganda, Canada, the USA, Australia, the UK, Vietnam and Hongkong. 

Of the 349 participants, 106 submitted abstracts for presentation in the technical sessions. Al­
most all the abstracts were reviewed by a panel of reviewers drawn from various institutes and were 
selected either for oral or poster presentation. As such, 94 abstracts were selected for oral presentati­
on and 12 for poster sessions. The whole conference was segmented into 11 sessions including one 
for inaugural, one for panel discussion and one for recommendations. Due to time constraints all 94 
papers could not be accomodated for oral presentation. Only 54 papers were selected for presentati­
on. However, all papers received in full and in time will be included in the proceedings which is li­
kely to be published sometime in June-July, 1993. Most of the presentations were good and the pa­
pers were of good quality. 

The organizing committee and the SSSB supplied the participants with brief-cases, coatpins and 
other conference material. The conference was rounded off with a musical soiree and a sumptuous 
dinner. 

REPORT OF SUBCOMMISSION B (SOIL MICROMORPHOLOGY) 

The business meeting of Subcommission B (Soil Mieromorphology) of the International Society of 
Soil Science was held on 17 July 1992 on the campus of James Cook University in Townsville, 
Queensland. Australia. The meeting was in conjuction with the 9th International Working Meeting 
on Soil Mieromorphology (IWMSM). The following officers for the subcommission were elected: 

Chairman : Dr. Colin Chartres (Australia) 
First Vice-Chairman : Dr. Keith Tovey (Great Britain) 
Second Vice-Chairman: To be chosen from the host country 

of the next IWMSM 
Third Vice-Chairman: Dr. Klaudia Oleschko (Mexico) 
Secretary: Dr. Mickey Ransom (USA) 
Past Chairman: Dr. Larry Wilding (USA) 

Invitations to host the next IWMSM in 1996 were received from the Russian Society of Soil Science 
and Dr. Klaudia Oleschko of Mexico. The delegates selected Russia as their first choice for the loca­
tion of the 1996 IWMSM. 

M. D. Ransom, Manhattan, Kansas, USA 
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1st International Conference on Cryopedology 
Cryogenic Soils: Genesis, Evolution and Use 

Pushchino, Moscow Region, Russia, November 10 - 14,1992 

This Conference was organized by the Institute of Soil Science and Photosynthesis of the Russi­
an Academy of Sciences (RAS), Russian and Internatinal Societies of Soil Science, and the Scienti­
fic Council for Earth Cryology of the RAS. Immediately after this conference a joint Russian-Ame­
rican Seminar on Cryopedology and Global Change was held. 

92 papers were presented at the conference and 22 at the seminar. Foreign authors of the main 
papers included: Dr. R.W. Arnold. Dr. J. Brown, Prof. J.G. Bockheim, M.H. Clark, Prof. K.R. Ever­
ett, Dr. J.M. Kimble, Dr. R.L. Malcoln, Prof. J. McGrath. J.P. Moore, Prof. F.E. Nelson, Dr. C.L. 
Ping, R.S.S. Letten, D.K. Swenson, S.C. Smith, S. Wagener, Dr. C. Tarnocai, Dr. Q. Guodim, Dr. M. 
Bolter, Dr. G. Broil, S. Enrich, H. Janssen, Dr. C. Siegen, Prof. H.P. Blume. Prof. J. Lag, Dr. B.E. 
Ryden, Dr. B. Jakobsen, T. Christiansen, Dr. F. Ugolini, Prof. L.B. Campbell and others. 

The majority of the papers were presented by Russian soil scientists. Below we will give a brief 
review of the main topics of the meeting: 

I. Genesis, geography, evolution and classification of cryogenic soils. (Heads: Prof. O.V. Ma­
keev and Dr. S.V. Gubin). In the first paper on this topic Prof. O.V. Makeev said that "Cryopedology 
is a branch of soil science and geocryology, which is studying soil as an object of cryogenic action 
i.e. cryide (freezing)". In connection with this conception the most significant material was a paper 
of Jerry Brown "A Circumpolar Map of Permafrost and Ground Ice Condition". This new map may 
be used for compiling the soil maps of these territories. 

In other papers of this section the connection between genesis and geography of cryogenic soils 
was considered. Absolutely new were data from such territories as the Antarctic and Greenland. In 
McMurdo Sould soils show little pedogenic development and their properties are a result of a com­
plex pedogenetic history. In northern Greenland with its high-arctic climate and strong polar desert 
affinities, arctic desert soils, salt-encrusted soils, arctic brown soils, hydromorphous tundra soils, 
hummocky soils and fell-field areas are shown. 

Much progress has been made concerning the territories with permafrost affected soils in Eur­
asia and North America. In Canada, soils containing permafrost in their control section occupy ap­
proximately 40 % of the land area. The soil temperatures give rise to cryoturbation, cryostatic pres­
sure development, frost heave, sorting and migration of water with the result of ice build-up. In the 
interior of Alaska/USA, redoximorphic features of some cryoturbed soils were examined. They are a 
result of permafrost thawing. In large areas in Svalbard the vegetation is rich in species, but only 
bluegreen algae fix nitrogen. In relatively favourable areas arctic brown soils are developed. 

The participants of the 1st International Conference on Cryopedology and the joint Russian-Ameri­
can Seminar on Cryopedology and Global Change, Pushchino, 1992 

The well-known Russian soil scientists S.V. Goryachkin and V.O. Targulian distinguished the 
main soil groups in accordance with their potential climate changeabilities, particularly in soil area 
margins. I.A. Sokolov. E.U. Naumov and D.E. Konyuschkov reported on the soils of the northern 
Eurasia, saying that the proposed materials could be used as a base for programmes of northern eco­
systems monitoring and for the models of pedosphere evolution under the global biosphere changes. 

Papers were presented on mountain tundra soils of China and north-eastern Siberia and about 
the classification of permafrost affected soils. 

II. Physico-chemical processes in cryogenic soils (experiment and modelling). The meeting 
of this section was opened by Dr. V.E. Ostroumov. In his papers, he and his co-authors gave signifi­
cant data of ion transfer under specific cryogenic conditions and the role of the surface of frozen 
soils. They show that the main channel on ion transfer in permafrost is the aqueous film on the sur­
face of an ice crystal. A.V Pavlov showed in his paper that in northern soils the technogenic impact 
results in decreasing the surface albedo and at the same time in increasing the summer evaporation 
1.5 to 2 times, a considerable rise of heat flow into the soil is observed (up to 60 %), the depth of 
seasonal thawing is increased, and the soil température becomes higher. 

In Yakutsk experiments showed that under freezing-thawing cycles the soil thermal conductivity 
decreases to 40 %, depending on clay content and moisture. 

Specific changes in minerals under gleying of cryogenic soils (T.S. Zvereva) and the question of 
minerals as indicators of dynamics of landscape conditions for ice complex formation (Kh. Sigert) 
contain interesting new data. 
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