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Mrs. and Dr, Hallsworth, President of the Society and the
Congress, charming hostess and host to numerous overseas
participants.

The opening of the 9th International Congress of Soil Science,
Adelaide, Australia, by His Excellency the Governor-General of
Australia.



Public interest in the Soil Exhibition organized at the occasion of

the 9th International Congress of Soil Science, Adelaide, Australia.
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THE 9th INTERNATIONAL CONGRESS OF SOIL SCIENCE

This Congress indeed has been an outstanding achievement as regards scientific
level as well as from the organisational point of view.

As mentioned in Bulletin no. 32 the Organizing Committee, with the aid of a
large editing board carefully screened the papers sent in for presentation, thus
limiting the number to 310, which all were published in 4 very expertly edited
volumes of proceedings and presented to the participants on registration. This
limited number allowed a strict time schedule to which was strongly adhered, no
un-announced papers being admitted for reading, papers of absent authors (still too
many) being read by abstract. This made ample time available for discussion. The
multilingual simultaneously translation was near perfect thanks to a severe training
of 6 months of 18 non-professional interpreters and the aid of 9 professionals from
abroad. Mention should also be made of the excellent Soils Exhibition which drew
wide public attention.

The choice of pre- and post-congress tours was of such a diversity that each of
the members from abroad really could get acquainted with the soils of the vast
Australian continent. Special thanks are due to our now past-president Dr. E. G.
Hallsworth and Mrs. Hallsworth who also acted as the charming host and hostess to
a number of visitors from abroad on many occasions, to the Congress Manager
T. Paltridge, to Dr. J. W. Holmes, Chairman of the editing committee and to
?r&:ns (I:a.tiB' Wells who was responsible for the organisation of the simultaneous

on.

The Congress was attended by 865 participants, representing 52 countries as listed

below:

Argentina 1 Indonesia . 1 Portuguese

Australia .. 490 Iran 1 West-Africa 2
Austria 1 Israel 3 Rhodesia 1
Belgium 5 Raly: i.... 7 Rumania ........ 3
Brazil 1 Japan 12 Solomon Islands . . 2
Canada ... 28 Kenya 1 South Africa 2
Cuba . —— 3 Malawi . 1 Spain ........ 4
Czechoslovakia 4 Malaya ... 7 Sweden B
Denmark 2 Morocco . 1 Taiwan .. 1
Fiji 1 Netherlands 8 Tchad 1
Finland 1 New Caledonia 1 3 0 6, 2 - T — 2
France : 8 New Zealand . 44 Uganda . S 1
Germany East 2 Norway 1 United Kingdom . 30
Germany West 10 Pakistan 1 VBA: anaan ... 118
Ghana — 2 Peru 1 U.S.S.R. 23
Greece 2 Philippines 5 Venezuela . 2
Hungary 1 Poland 1 West Indies . 1
India 5 Portugal 5

For the topics
were duly listed.

discussed reference is made to Bulletin 32, 1968 in which they



The Society was greatly honoured by the fact that the Governor-General of
Australia, His Excellency the Rt. Hon. Lord Casey, PC, GCMG, CH, DSO, MC, KStJ,
showed his personal interest by addressing the audience at the opening session.

On Tuesday, August 6, 1968, 11.30 h. about 1200 people filled the Bonyhon Hall

of the University of Adelaide to take part in the Opening Session of the 9th Inter-
national Congress of Soil Science.

The following business was transacted:

Opening of the Congress.

Address by His Excellency the Governor-General of Australia.

Opening of the General Meeting and working session by President Hallsworth.
Report of the Secretary-General and Treasurer of the Society.

Report on the New Rules.

Other business.

L e .

1—4: The President of the Society opens the Congress and announces that the
Congress is honoured by the presence of his Excellency the Governor-General of
Australia who thereupon pronounces his address of welcome:

Dr. Hallsworth, President of the Ninth International Congress of Soil Science,
and Chief of the Division of Soils of C.S5.1.LR.O. - Professor Badger, Vice Chancellor
of the University of Adelaide - Sir Frederick White, Chairman of C.S.I.R.O. - Presi-
dents of the seven Commissions of the Congress - Dr. Bramao, representing the
Food and Agriculture Organisation of the United Nations - Dr. Batisse, representing
U.N.E.S.C.O. - Delegates to the Congress - Members of the International Society of
Soil Science - Distinguished guests - Ladies and gentlemen.

I am glad indeed to have the privilege of taking part in the opening of this
great Congress of Soil Scientists from a great many countries of the world.

By reason of the number and distinction of you gentlemen taking part in it,
this is one of the most important Conferences that we have had in Australia. I need
hardly say that we very greatly welcome you here — perhaps particularly the great
many Scientists of distinction who have come from so many countries. Your
deliberations will benefit not only Australia but also all the many countries that
mpriedsent a very large part of the existing and potential food producing areas of the
wor

The International Society of Soil Science is one of the oldest of the international
scientific societies. You are all here individually as Scientists in your own right and
not representing, in any formal sense, the countries from which you come.

This is the first full Congress to be held in any part of the Commonwealth of
Nations for thirty years, and is the first to be held in Australia.

You gentlemen can be zaid {o comprise most of the world's outstanding
authorities in all branches of Soil Science.

Soil Science has no man-made complications that you have to observe — no
politics and no ideologies or racial considerations — to divert you from serving
mankind by your research.

However you have the highly complex nature of your subject or subjects which
is more than enough for anyone. In addition you have the problem of translating
your findings into language that will be readily understood by non-scientific people
and applied to the growing of the most appropriate plants and pastures for the
benefit of man and beast.

It can be said with truth that the principal requirement in the world today is a
major increase in food production. Towards this end, Soil Science is the most
important and practical factor. This makes this great Conference of high national
and international importance.

Soil is the naturally occurring basis of plant life, and so is the seed-bed or
medium on which practically all life is dependent.

Your work and research deals with the thin skin of the surface of the globe on
which farming and pastoral activities depend.

Soil Science includes consideration of the chemical, physical, biological and
geological aspects of soils, and much else.
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Yours is a relatively new science, for practical purposes only a very few
generations old. So far as Australia is concerned, research into soiis can be said to
have started here in Adelaide about 40 years ago, and has since, of course, spread
out with research laboratories and out-stations in widely spread parts of this
continent,

The tasks of soil research in Australia are probably greater than in practically
any other country, by reason of the geographically great size of Australia and of
our wide range of climates and of soil characteristics from the tropical north to the
temperate south. Also the very great range of conditions from our arid zones to
our well watered tropical and temperate areas.

Australia is a geologically very old continent that has been weathered, leached
and eroded for a very long time, and in addition Australia is on the whole a very
dry country. In consequence we have some of the most infertile soils in the world.

All the leaching, weathering and eroding explains the fact that a good deal of
our land is phosphorous and trace-element hungry, to a greater extent than the
younger soils of many other countries,

Those of you who come from other countries may care to know that the Division
of Soils is one of thirtyfour Divisions of the Commonwealth Scientific and Industrial
Research Organisation — C.S.ILR.O. -— which between them are concerned with
scientific research for the promotion of primary and secondary industries in
Australia.

C.S.I.LR.O. is the largest single scientific research organisation financed by
government in Australia. It employs over 6,000 people, of whom nearly 2,000 are
professional staff engaged directly in scientific research or in the close support of
such research. Its annual budget at present is about $ 43 million which has increased
annually over recent years at an average rate of about 10% per annum. The Division
of Soils uses about 3.5%, or $ 1.5 million, of the available funds.

In addition to C.S.I.R.O., a considerable amount of research is undertaken by
the Departments of Agriculture of the Australian States and by the Universities,
with which C.S.I.R.O. is in effective liaison.

It has always seemed to me a strange thing that, although the earth is many
thousands of miles in diameter, yet we are confined to a foot or two of the earth’s
surface for your study and for the world's sustenance.

On another subject — the development of synthetics is coming into our lives at
a great rate — man-made commodities that serve particular purposes allegedly
better than naturally-occurring products. However it would seem to a layman that
soils are one of the few things that are unlikely to be replaced by synthetics.
I suppose it would be possible to make-up synthetic soils for particular purposes,
but the scale on which this could be done would be so small in relation to our
requirements as to be of no particular consequence for practical purposes.

Like most generalisations, one has at once to make some small reservations — in
that the addition of fertilizers and of missing trace elements that can and do change
soils from being relatively unproductive to being productive. However I suppose
these can be regarded as additives rather than synthetics. If anything could be said
to be a substitute for soil, I suppose hydroponics might be so considered, but I
believe it is only practical in a very small way by reason of cost.

There has been created lately the Australian Conservation Foundation which in
effect is dedicated to maintaining and improving the quality of the human environ-
ment. Soil may be said to be the most important natural resource and is practically
irreplaceable. Man and animals renew themselves, but not the seil. Australia can
reasonably expect to have a population of 25 millions in place of our present
12 millions within a generation, so that the quality of our soils will become
progressively more important as time goes on. Coping with this, in this and many
other countries, is very largely the task of the Soil Scientist.

As with so many other things, the average man knows practically nothing about
soils, which to him is no more than dirt, although I expect you accept with resigna-
tion this denigration of the subject-matter of your speciality.

Dr. Hallsworth, ladies and gentlemen, I have said enough. You have a long and
important agenda and I must be jealous of your time. I say again how much those
of you who come from other countries are welcome in Australia.

I am now glad to declare open this Ninth International Congress of Soil
Science — and to wish you well in your important deliberations.



The President then calls upon the Secretary General and Treasurer of the
Society to read his reports.

The President then delivers his address.
Perspectives in Soil Science

The rarity of the occasion for a Presidential Address to the International Society
of Soil Science lays a peculiar burden on its author to make his material appropriate
to the opportunity. Rarely in our field does one have the chance to talk {o so large
and diverse a gathering of scientists — a captive audience withal, and one tempo-
rarily bereft of the ability to answer back!

I looked for inspiration to the addresses of my distinguished predecessors — but
they are so varied as to provide no precedent. So I thought to make the Presidential
Address a quadrennial review of the state of the Nation, listing the accomplishments
of the past four years, the needs of the future, and defining the philosophy with
which we approach the problems of the present.

However, Soil Science is a multi-disciplinary subject, and advances over the
whole field of science impinge on soils, and to scan the whole field is impossible.
Even in the more restricted field of papers abstracted by the Commonwealth Bureau
of Soil Science, the rate of increase is some 8% % per annum. The last four years
list 12,598 papers compared with 8,560 papers published in the same fields in the
four years preceding our Bucharest Meeting.

Since a meaningful review is manifestly impossible, I propose instead to describe
the perspectives of soil science in 1968. As Yaalon (71) concluded, soil research has
national characteristics, for perspectives of the workers concerned reflect their
environment. In Australia, our perspective is influenced bij four factors — firstly of
the great age of the land surface, in contra-distinction to those areas of the Northern
Hemisphere where Soil Science had its origins; secondly, of the long period of
isolation of Australia from plant and animal species developing elsewhere; thirdly,
of the general aridity, and hence the importance of the water balance; and fourthly,
of the fact that, alone amongst the Continents, the Australian land was never
cultivated by man until British settlement commenced 180 years ago.

In looking for perspectives in the world at large, I related the papers abstracted
to the field of interest of the Society’s commissions, combining those for Commis-
sion VII with those for Commission I, and comparing 1944—47 with 1964—67.

The results are as follows:

Commission 1944—47  1964—67
I and VII Soil Physics, Mineralogy 21.3 16.3
I Soil Chemistry 21.0 21.4
I Soil Biology 12.0 18.0
v Soil Fertility and Plant Nutrition 27.0 22.0
v Soil Classification, Survey and Formation 9.2 142
VI Soil Technology 5.6 3.6

These figures merely give an appreciation of changes in emphasis. (Jacks. 30.)
They show a fall in Soil Physics and Mineralogy, and marked rises in Soil Biology,
and the subjects of Commission V.

Perspectives are more elusive, They depend not only on the position of the
observer, but also the direction from which the light falls, and it is but rarely that a
giece of work appears that so illuminates the field as to give a new perspective.

ew papers stand out as beacons of light, and because of the pressure to publish,
and consequent difficulty of reading all the papers that result, these few may
become buried under the debris of research.

Since almost all the work in the papers listed in Soil Fertility and Plant
Nutrition is chemical in nature, in looking for perspectives I have combined these
with the soil chemistry papers. This gives me four main categories — physics,
chemistry, biology and pedology. On this grouping the chemical category is by far
the larger, and in 1964—67 44% of all papers published fell within it. About
one-tenth of these dealt with organic matter, and it is noteworthy that the
impact of this, the direct product of the biotic factors, and of the biotic factors
themselves, is becoming increasing appearent in soil physics and pedology also.
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Physics

In soil physics, the main emphasis of published papers is on water movement
and water balance — with a much smaller proportion dealing with soil air, structure
and temperature. Much of the work is a development (23, 3Z), or an extension in
other countries of the water balance studies illuminated by Penman's (48) work of
20 years ago. Greater attention is being given again to underground movement
(29, 2), and the use of deuterium (51) and radio-isotopes (6, 44) are providing an
increased precision to the measurements, It is now generally realised that there are
two components of movement (49, 69) — mass flow and diffusion — and that the
relative contribution of each of them may vary widely under different circum-
stances. With the increasing use of mathematical analysis, the development of
computer techniques in the study of model systems (50, 52) and the application of
these to actual conditions, prediction of water balance and movement in the non-
swelling soils is reaching the limits of possibility. In clay soils (13), however, there
is still much to do.

The advances that have been made in our understanding of the fluid phase of
the soil, by an appreciation of the importance of the energy balance and the
application of diffusion theory, stand in marked contrast to the lack of change
regarding the physics of the solid phase, The improvement of permeability by the
application of gypsum (56) is being used over progressively wider areas. On the
mechanisms of structure formation, however, there has been little new light shed
since the ideas of Walter Russell (53) and of Lutz (38) developed thirty years ago.

Yet I think it is fair to say that we are beginning to look at structure with a
new perspective — that it is a matter of surfaces — of the nature of the surfaces of
soil particles and of the reactions that can occur between them. The investigations
contributing to this are several-fold. They include — as a first requirement —
measurements of surface area (40), and marked improvements have been made
both in time required for, and in the accuracy of the determination. They include
also studies of the nature and transformations of groups present on the particle
surface — and here Fripiat's (22, 27) use of infra-red spectroscopy has opened a
new field.

Studies on reaction between transition elements and mineral surfaces are
making progress (21, 65), although the difficulty of defining the ionic species
present in the liquid phase, and the possibilities of a change in species with change
in pH (17, 21), inevitably reduce the rate of advance. Reactions between organic
compounds and mineral surfaces are also the subject of investigations at several
centres (25). The use of model compounds (19, 20), and fractionation and recognition
of compounds present under varied (33) conditions in the field are both contributing
to understanding.

Simultaneously, a new perspective on structure, in the literal sense, has been
opened by developments in optical and electron microscopy. The improved acqain-
tance with the microstructure of the soil that has been obtained by the former
(10, 31, 45) is evidenced by the minute trickle of papers, amounting to 0.1% of the
total, that is now coming from different parts of the world. Electron microscopy of
soil structure, because of the difficulties of the material, has not yet provided the
exciting horizons that its use in molecular biology would [ead us to expect.
Nevertheless, with the development of the scanning electron microscope and the
electron probe, the next few years should see a fascinating revelation of soil
structure.

Methods for the measurement of soil strength have also received a fresh look,
and although few new principles (62) in techniques have arisen, several old
techniques have been refined, and some, such as the use of X-rays (24) to measure
the density of small zones of material have been applied to soils for the first time.
Whilst these have an almost immediate relevance to the physics of cultivation (39),
they do not give all the answers, and raise a new question, for they have shown that
plant roots can penetrate soils which show mechanical strength far greater than the
root itself can exert (5).

One new perspective is the realisation that the adsorption of organic matter on
soil particles is not always beneficial. I refer to the concept of non-wettability. This
results from the adsorption of a layer of an organic compound over the surface of
soil particles in such a manner as to make them hydrophobic. Since the substance
appears to be produced by fungal action from the residues from certain plants, its
most marked effects have been shown on soils of minimum surface area, the sandy
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soils (7, 61). Were sufficient of the compound concerned to be produced in mare
finely textured soils, however, the restrictions on water penetration would be
magnified, for the finer the pore, the greater the pressure needed to force through
it a liquid with a high contact angle. This is no new problem. The original
observation that fungal decomposition of organic matter in the soil could lead to a
restriction of water intake was made by Schantz and Piemeisel (58) in the States in
1917, and their classical paper on "Fairy rings” seems another of the beacons long
buried in the erosional debris of research. How widely the phenomenon of non-
wettability extends, how seriously it curtails growth, yet remain to be determined.
Is it stretching the imagination too far to suggest that it could be turned to
advantage? That in the light textured soils in low rainfall areas we could, by
confining the fungus to strips between more widely spaced rows of crops, use the
non-wetting surface of the strips to shed all the water that falls on to the narrow
bands in which the crops were growing, and so to provide sufficient water to the
crop as to allow an extension of arable agriculture?

Chemistry

In soil chemistry many of the papers make dreary reading. So often they are
merely the repetitions on another soil, in another area, for another nutrient of an
investigation done many times before. By and large they contribute little to our
knowledge, for either the parameters are inadequate or the bounds of the investiga-
tio?h too restricted to allow valid generalisations to be made, even from one paddock
to the next.

These chemical studies fall into three groups. The first concerns the nature,
weathering, and formation of the inorganic constituents, and of the factors respon-
sible for their distribution in the soil mantle. The second concerns the ability of soil
to supply the elements needed for the growth of plants. The third concerns the
nature and transformations of the organic components of the soil, which are
themselves the direct result of the growth of plants. It is increasingly obvious that
these three are not independent, but quite interrelated. Indeed, if we take into
account what is known of the nature of the surface of soil particles and of the
constituents in the soil solution, and apply the principles of surface chemistry, then
it is only a question of time before a coherent theory of soil behaviour and soil-
plant-anima} interactions will emerge.

It is now half-a-century since Langmuir (36) published his relationship between
concentration in the fluid and the quantity adsorbed on the solid surfaces, but until
recently it had little impact in soil thinking (43).

In the adsorption of ions or molecules from solution, however, unlike adsorption
from a gas there will inevitably be interactions both between the adsorbate particles
and the solvent molecules, and competition between the adsorbate particles under
consideration and other ionic or molecular species present in solution. Put in
another way, the partition of the adsorbate particles between solid/liquid interface
and the liquid phase itself will vary with the nature and composition of the liquid
phase. A change in the nature of the liquid phase in contact with say an aluminum
phosphate surface, as for example by the exudation from plant roots of organic and
amino acids, giving locally a high concentration in the soil solution of components
capable of chelating aluminum, would result in a shift in partition between solid
interface and liquid phase. Depending on the point of view, one would describe this
as weathering, or as the preliminary to nutrient adsorption. In terms of the
Langmuir equation, however, all such changes in the nature of the fluid phase are
departures from ideality. Their impact needs to be considered, but it can be
accounted for.

The extent to which the soil surface departs from the ideal condition of constant
area and uniform nature will also affect the application of Langmuir's equation.
The extent to which the surface area can change has been illustrated by Kittrick
and Jackson's work (34) on the reaction of kaolinite with phosphate, but the light
flowing from the exquisite investigation does not appear to have illuminated as
many aspects of soil work as it should have done. Perhaps another beacon being
buried under the debris of research.

Clearly, in most surface reactions on soil particles, there is more than one type
of reaction involved. Even assuming that the rate of change of area of surface of one
type to that of another was extremely slow, a standard Langmuir plot would be
expected to give a curve rather than a straight line, with the sites of greatest
bonding energy being filled preferentially to those of lower attraction. Where most
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of the reacting sites fall into two categories, of widely different bonding energy,
a plot of hyperboloid form would be expected, and a number of these can be found
in the literature (55). The work that has been done on cobalt in Adelaide illustrates
this perspective perfectly. In most of the soils examined, it has been found that the
bulk of the cobalt is adsorbed on manganese dioxide (65). In agreement with this,
a straight line Langmuir plot is obtained, for which the bonding term (b) does not
differ significantly between soils (67). In those soils in which much montmorillonite
is present, however, the graph differs significantly from a straight line — and it is
clear that at least two types of surface are concerned in the reaction.

Since manganiferous nodules constitute well defined sinks for any added cobalt,
by adding Co% to moist soil it is possible to get some idea of time to equilibrium.
We have followed this movement by radio-autography, after adding Co® to a
non-fixing soil with which small particles of manganese dioxide had been mixed.
Evidence for movement to the manganese dioxide surface was visible in about
two days, and movement appeared to be almost complete in 50. The transfer of ions
through water saturated soil, in response to trends in chemical potential, would
seem consequently to be fairly rapid.

An enormous effort has been put into attempts to find methods of measuring
available nutrients. Most of these have been simple extractive procedures, and in
most cases no attempt is made to obtain any fundamental measures. Rather the
attempt is to find some mehod giving a good statistical correlation with crop
yield (9) and in areas of uniform soil and climate such methods are proving of
value (11). In our work with cobalt, we found that the availability of added cobalt
for plant growth is inversely proportional to the quantity of cobalt present. That
is, soils high in native cobalt fixed the added cobalt most strongly (1). How widely
does this phenomenon occur?

Certainly the krasnozems of Eastern Australia, which contain considerably more
phosphate than most soils, are notoriously deficient in available phosphate.

Such findings would accord perfectly with the idea that the surfaces of soil
particles normally present sites of adsorption of more than one type, each type
having a different bonding energy. Each element, in fact, is present in pools of
varying availability. This concept, which is already widely used in biology, has
important implications. For example, it seems logical to assume that as any element,
such as phosphorus or cobalt, is released by weathering from the mineral in which
it was originally present it will be distributed between the alternative sinks of, say,
the labile pool on the one hand, and the difficultly available pool on the other. In a
mature soil, an equilibrium distribution will be reached. If the element is added in
soluble form, as in the application of a fertiliser, it would consequently be expected
to distribute itself between labile pool and difficultly available pool in the same way
as that released by weathering. From this perspective, the ratio of the quantity of an
element in the labile pool to the total quantity present should be related to its
availability to plants. For cobalt, at least, this appears to be so, for the ratio between
labile and total cobalt in the soil directly affects the quantity of added cobalt that is
absorbed by the plant (68).

Biology

New perspectives are also appearing in biology. The great bulk of research
continues to be on bacteria, and their recognition, ecology and effects on organic
matter. Work on rhizobia still forms a major portion. In this work, the Australian
environment itself gave one perspective great clarity, for during the long isolation
of Australia from the rest of the world, leguminous species of the family Trifoliacae
had developed elsewhere — such widely cultivated plants as lucerne and the
clovers — which required a specialised rhizobial flora (41). The attempt to introduce
them to Australia, following settlement, emphasised with startling clarity that
gualitative differences in microflora could decisively determine the nature of the
plant population and the pattern of land use. The findings that 25% of the
Australian soils were lacking in Thiobacillus (63), or that strains of mycorrhizal
fungi infesting Pinus radiata differed by 300% in their ability to absorb soil
phosphate and transmit it to their hosts (8) from part of this perspective.

The role of earthworms has been frequently praised, and occasionally studied
( ), since Darwin’s classic work of a hundred years ago. But although Kubiena has
pointed to the importance of their excreta in soil humus, and Kuhnelt in Vienna
(35) and Balogh in Budapest (4) have been describing and classifying soil animals
for twenty years there has been little change of emphasis. Papers published have
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increased by 50% in each of the last three quadrennia. Work is still largely
descriptive and ecological. Yet twenty years ago, the New Zealanders were pointing
out that an acre of pasture carried as large a weight of living animals below ground
as grazed the grass above (57). We still don’t know whether this is good or bad,
and little work has been done to decide it. In the world at large, consequently, the
perspective is blurred, but in the harsh light of Australia we see very clearly that
ants and termites, rather than earthworms, dominate the soil fauna of this continent,
and investigations have begun (37), planned to determine how much of the plant
production these creatures consume, whether they pay their way in soil improve-
¢ment or whether, like rabbits, they are a luxury that we cannot afford to keep.

Pedology

Twenty-five years ago, from the teachings of Glinka and his pupils in Russia
and Marbut and his school in America the genetic classification of soils seemed
sacrosanct. This was logical enough, for the land surfaces of both countries had been
largely swept clean of soil by the ice-sheets of the Pleistocene, and their modern
soils had developed under climates not greatly different to those of the present day.
In the tropics and sub-tropics, however, the land has been exposed continuously for
much longer periods of time. Land masses with well-developed soils on them have
been lifted, tilted or lowered by tectonic shift. Around the coasts eustatic changes
in sea level associated with the glacial periods have caused marine transgressions.
In the moisture climates of other eras, vegetation had spread across what are now
deserts. The volume of soil that moved by slumping and surface creep down the
slopes of ancient hills far transcended the erosion of the once-glaciated north. In
short, the soils of the tropics and sub-tropics are the products of polygenesis, and
it is a matter of speculation as to which features are modern and which inherited.
The trend consequently has been to classify soils solely on the basis of their profile
features, and a tremendous amount of work has been put into this — by Smith and
his team in the U.S.D.A. (60), by D'Hoore in Africa (14). The perspective has moved
from a description of characteristic horizons. These have been capped by the most
imaginative scheme of all — the correlation of descriptions of the soils of the world,
with the ultimate aim of a World Soil Map, delineated in self-consistent terms. This
immense undertaking has reached a stage which permits a draft Map of the Soils of
the World to be shown at this Congress (47).

A different approach has been developed in Australia, in which it is recognized
that the profiles of the different soil properties do not necessarily vary in a related
manner. If a method could be found for describing each property profile separately,
and then linking each description together, it should be possible to develop a system
which would encompass all variations encountered in the field. Using an alpha-
numerical system, Northcote (42) has developed a Key for soil description which
does just this, in which subjective judgements are reduced to a minimum.

Considerable advances have been made in studies of the geomorphic relation-
ships of soils, and in the photo-interpretation of geomorphology and vegetation.
Indeed, using the Key (3), in ground traverses as an adjunct to photo-interpretation,
it has been possible for a co-ordinated team to re-map the soils of Australia, and
as the result the Atlas of Australian Soils is presented to this Congress. The use
of radar-remote sensors for mapping of vegetation, geomorphology and soils as
developed by Simonett (59), offers intriguing possibilities for the future.

Studies of rock weathering and of soil formation have continued to attract
attention and in this two new perspectives can be discerned. The first is that, with
the improvement in analytical techniques, it is now possible to approach pedology
as an experimental science. The French school (46, 47) has shown the potential of
controlled studies of rock weathering. Yaalon (72) has shown the possibilities of
applying the conceptions of chromatography to the movement of anions in a soil
profile. The second is the slow recognition of the role of the biotic factors in soil
formation as evidenced by the inclusion of this heading in the Abstracts. Whilst it is
inherent in this recognition that a change in the biotic component means a change
in soil, I question whether the full implications of the biotic components are
generally appreciated. Yet they affect every aspect of soil science.

The effects of vegetation are manifold. The nature of the above ground parts
affects the water balance (28), and hence the quantity of rainfall which flows
through the soil to the ground water. In a grazing system (18) this guantity in turn
can be affected by compaction, and by variations in the extent of defoliation.
Changes in through-flow of water obviously affect leaching, and the extent to which
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elements in solution are removed from the pedon. Below ground, the nature and
distribution of root systems will influence the structure pattern, and determine the
depth from which water is removed by transpiration. Apart from their direct effects
on structure, vegetation also affects soil aeration, for Greenwood (26) has shown
that in general, oxygen will diffuse more rapidly through a root than it will through
water. In consequence, root growth is likely to have an aerating affect on the soil.
Numerous morphological features follow this, such as the pipes of ferric oxide that
line root channels in gley soils.

The total quantity of organic matter entering the soil and its characteristics are
functions not only of the vegetation, and of whether the plants are grazed or
harvested, but are also modified by micro-fauna and micro-flora.

Apart from their effects on soil structure, the organic materials have two direct
effects on the chemistry of the inorganic fraction, in both cases directly affecting
reactions at the liquid/solid interface. In the first of these, organic compounds
enhance the solubility of many metal ions, notably those of the transition elements,
by chelation. In this way they may indirectly affect the solubility of silica. In
addition Evans (15) has shown that A.T.P. and alginic acid can both dissolve silica,
even from quartz. In the second, organic compounds can be related to points of
deposition, either indirectly as when the chelate is oxidised by soil organisms (12),
or directly by acting as a template for crystallisation. This has already been
demonstrated for phosphate (54).

In Australia where, since settlement, so many changes have been made in the
flora and fauna of this once isolated continent with the deliberate and accidental
introduction of species from overseas, prickly pear and Cactoblastis, modern legumes
and rhizobia, radiata pine and mycorrhiza, rabbits, sheep and earthworms, the
importance of the biotic component is demonstrated with clarity that is lacking in
long cultivated regions. Perhaps from this visit our colleagues from overseas may
get a new perspective on the effects of the biological constituents of soils on their
character, structure and fertility, as well as on the nature and distribution of soil
constituents, from Genesis to Exodus.
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Report of the Secretary General
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Membership stayed at a constant level. On June 1st 1968 a total of 4440 was
inscribed, residing in 93 countries, as compared to 4437 in 91 countries as per
June 1st, 1964. It appears that the initial loss in members resumng from the increase
in membershipfee was fully compensated by new inscriptions.

The following alphabetical list of countries shows the present podition compared
with membership op June 1st, 1964
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The period 1964—1968 again brought the loss of a number of colleagues.
Obituary notes have appeared in our Bulletin but their names merit to be mentioned
once more:

1964 — Herbert Greene (U.K.); Honorary Member G. Bertrand (France).

1965 — J. V. Botelho da Costa (Portugal); W. Gardner (U.S.A.); Academician
I. N. Antipov-Karataev (U.S.S.R.); Honorary Member W. P. Kelly (U.S.A.).

1966 — Sir E. John Russell (UK.); J. K. Dixon (New Zealand); J. M. Albareda
Herrera (Spain); A. Musierowicz (Poland); V. Novak (Czechoslovakia).

1967 — J. Hudig (Netherlands); Past-President N. Cernescu (Rumania); Sterling
A. Taylor (U.S.A.).

1968 — H. Gisin (Austria); E. Protopopescu-Pake (Rumania); Th. Saidel (Rumania);
Sh. Ionescu-Sisesti (Rumania); J. Tomaszewski (Poland); Mrs. Jadwiga
M. Ziemiecka (Poland).

During the Congress the sad news was communicated of the demise of Professor
Mircea Popovatz (Rumania) and Professor Prattolongo (Italia).

All these late colleagues have devoted time and energy to soil science. Let us
hold their memory in high esteem.

Meetings of 1.5.5.8. Commissions

Commissions II and IV conjointly assembled in Aberdeen, Scotland, as from
5—10 September 1966, followed by a post-conference tour. Commission III organized
a conference on the "Dynamics of Soil Ecology” in Braunschweig-Volkenrdde
(W.Germany) from 5—10 September 1966, Commission V held a meeting on
Mediterranian Soils in Madrid (Spain) from 12—18 September 1966. A tour through
part of Moroc preceded the conference, which was followed by an excursion through
Southern Spain and Portugal.

Reports on these activities have been published in the various Bulletins.

International Contacts

Our Society was represented by Drs. Tamm and Odin (Sweden) at the
4th Session of the Commission for Climatology (C.C.I.) in Stockholm from
12—26 August 1965.

Past-President Dr. R. Bradfield represented 1.5.S.S. at the meeting of the
Commission for Agricultural Climatology in Manilla (Philippines) from
15—29 November 1967.

The Secretary General assisted at various meetings of the Panel for the Soil
Map of the World Project. resp. in Rome (1965, 1967, 1968) and Moscow (1966),

He participated in the UNESCO-supported Salt Affected Soils activities in
Budapest (1967) and Yugoslavia (1968) and represented the Society in a meeting of
the Commission Internationale du Genie Rural in Paris (1966).

National Societies

Since 1964 two more societies were founded: the Columbian Soil Science
Society and the Soil Science Society of the German Democratic Republie, both
in 1967.

Secretarial work

Between August 1, 1964 and July 24, 1968, 3738 letters were received and 2938
were sent off. Also 37.882 copies of the Bulletin, 4758 copies of the draft Rules have
been dispatched. 64 book reviews were published. The sale of 385 copies of the Soil
Science Dictionary, 650 copies of the Japanese Soil Colour Chart and 64 copies of
Soil Micromorphology was handled by the Amsterdam Office.

Report of the Treasurer

The following review of income and expenditure was presented for approval by
the General Meeting.

14



Receipts Expenditure

Contributions f 85.534,76 Purchase of bonds . f 16.765,32
Bonds sold . 2.200,50 Costs of printing . 24.702,98
Interest c e .  2.737,96 Postage ete. » 22,122,17
Charts, dictionaries , 15.769,78 Secretarial ass. . 18.237,50
Balance ., 3.183,78 Travelling expenses . 6.604,71
Charts, dictionaries , 13.822,64

Miscellaneous , 1.592,96

f103.848,28 f103.848,28

The detailed report was audited by an Official Auditor and has been submitted
to inspection by a Committee set up by the Council.

It consisted of Dr. M. Fieldes (New Zealand) and Dr. H. B. Obeng (Ghana).
Dr. Fieldes reported that the Committee had found the Treasurer’s administration
to be in good order and proposed that the financial report be accepted. The General
Meeting then approved both the secretarial and financial report. The President
thanked Dr. F. A, van Baren for the way he had handled the business of the Society.

5. New Rules

The New Rules, forwarded as a draft copy to all members, have been adopted
with a few minor changes.

Item H.1.C was altered to read:

Not more than six representatives of the members who are resident in countries
without one of the above National Societies, provided there are at least twenty
members of the I.S.S.S. for each representative.

Item I1.10 was altered to read:

A member may at any one time, be an officer of only one Commission or
Sub-commission,

Item M.3 was altered to read:

The President and the Secretary-General of the Society may jointly nominate
one or more members to represent the Society at meetings of other Societies or at
Conferences at which topics of interest of the Society are being discussed.

The second Meeting of the Assembly took place at A.M. Thursday, August 15th,
with the following agenda:

Opening.

Future Congress.

Election of Offices of the Executive Committee.
Officers of the Commissions of the Society.
Communications.

Honorary Members.

Resolutions.

Address of out-going President.

Address of newly elected Vice-President.

I%Iospre of the Congress by the Lt. Governor of South Australia, Sir Mellis
apier.

PO IG RN

ot

1. The President opened the meeting and mentioned that the Council had held
three sess}ons to discuss the Society in accordance with the provision of article H-2
of the Rules.

Two items of general interest should be mentioned.

a) Future congresses

The financial consequences of organising a congress, including the costs of
printing the Proceedings and simultaneous translations have been studied by an
ad-hoc Committee consisting of the members: Prof. J. P. Quirk (Australia),
Chairman. Dr, G. H. Bolt (Netherlands), Dr. I. D. Staicu (Rumania) and Dr. H. B.
Obeng (Ghana).
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After thoroughly discussing the matter the Council decided that a Working
Committee be nominated, consisting of the following members: Dr. E. Schlichting
(W.Germany), Convenor, Dr. G. H. Bolt (Netherlands), Dr. I. P. Guerassimov
(U.S.S.R.), Dr. M. L. Jackson (U.S.A.), Dr, T. J. Marshall (Australia), the Secretary-
General acting as the Secretary. This Committee will look at the following questions:

1. Frequency of holding congresses.
2. Publication of Proceedings.
3. Commission Meetings and Joint Commission Meetings between Congresses.

As the ensuing deliberations may lead to the necessity of changing the Rules it
was decided that the ad-hoc Committee be as from now on a standing Committee
on Rules consisting of J. P. Guerassimov (U.S.S.R.), E. Miickenhausen
(W.Germany), E. W. Russell (U.K.), R. Tavernier (Belgium) and F. A. van Baren
(Secretary-General).

b) 50th Anniversary

The Council decided that the 50th Anniversary of the Society, which was
founded in 1924, be celebrated in 1974. A special Jubilee Committee will be set up
consisting of representatives of Australia, France, Germany, India, Italy, Japan,
Scandinavia, U.S.A. and the U.S.S.R. The Secretary-General shall be Secretary of
this Committee,

2. The invitation of the All-Union Soil Science Society of the U.S.S.R. to hold
the next Congress in their country was accepted. Following the decision that a Jubilee
Session was to be organized in 1974, and being un-inclined to hold too numerous
international meetings, it was decided that the 10th International Congress of Soil
Science be held in 1974 in the U.S.S.R. and that at that occasion due attention should
be paid to the 50th anniversary.

3. Upon recommandation of Academician Guerassimov, leader of the U.S.S.R.-
delegation the Council nominated Dr. V. Kovda as President of the 1.S8.S.S. and
Dr. I. P. Guerassimov as Vice-President. Dr. F. A. van Baren was re-elected as
Secretary-General, and Dr. P. Buringh (Netherlands) was nominated as his Deputy.

4. Upon request of the President the Secretary-General reads the names of the
members who have been nominated as Officers of the Society.

Commission 1 Chairman W. Gardner (US.A)
Past-Chairman: G. H. Bolt (Netherlands)
Vice-Chairmen: M. Kutilek (Czechoslovakia)
K. H. Hartge (W.Germany)
Commission II  Chairman H. Laudelout (Belgium)
Past-Chairman: J. M. M. J. Fripiat (Belgium)
Vice-Chairmen: K. Wada (Japan)
G. Pedro (France)
Commission III Chairman Fahreaus (Sweden)
Past-Chairman: J. Macura (Czechoslovakia)
Vice-Chairmen: M. Alexander (US.A)
Phillipson (UK.
Commission IV Chairman O. T. Rotini (Italy)
Past-Chairman: Y. Ishizuka (Japan)
Vice-Chairmen: C. H. Williams (Australia)
N. H. Miller (Canada)
Commission V  Chairman R. Dudal (Italy)
Vice-Chairmen: V. A. Kovda (USSR,
Past-Chairman: E. Schlichting (W.Germany)
N. Florea {Rumania)
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Commission VI Chairman T. J. Marshall (Australia)
Past-Chairman: I. D. Staicu (Rumania)
Vice-Chairmen: E. W. Russell (U.K)
J. 8. Kanwar (India)
Commission VII Chairman : K. Norrish (Australia)
Past-Chairman: B. Mitchell (U.K)
Vice-Chairmen: U. Schwertmann (W.Germany)
A. D. Scott (U.S.A)

5. Communications

Article 1—7 of the Rules provides that the Commissions with the approval of
the Council may hold special meetings between Congresses. It thus is approved that:

a. A meeting of Commission IV be held in 1970 in New Delhi, India, on Soil
Fertility Evaluation and Fertilizer Use under Tropical and Sub-Tropical Condi-
tions. It was felt that Paddy-Soils might be included in which case Commission V
could conjointly meet.

b. A meeting of Commissions V and VI be held in 1970 with as the main topic:
Pseudo-gley genesis, classification, meliozation and cultivation. Place and time
later to be determined.

c. If possible, a joint inter-congress meeting be held of Commissions II, III, IV and
VI on "Effect of Soil Factors on Crop Production”. Place and time later to be
determined.

The Council further approved that the INQUA-Commission on Paleopedology be
informed of 1.S.S.S.s interest in this subject and its willingness to cooperate
through Commission V.

Apart from the decision taken where the 1974 Jubilee Congress and Commission
Meetings are to be organized in the intervening period, the suggestion of
Dr. Tavernier to study the possibility of organizing the next Congress in 1971 in
one of the European countries, met with the approval of the Council. It indeed
was felt that an interval of six years between international congresses might
not be in the Society’s interest.

6. Honorary Members

The Society conferred Honorary Membership upon the following distinguished
Soil Scientists:

Professor F. Hardy, C.B.E., M.A,, Dip. Agric (Cantab). Born 1893, Professor
Hardy only recently retired from work, well over the age of 75. He is one of the
few soil scientists who devoted their whole active to the study of tropical soils. His
“Studies in West Indian Soils” of which 13 were published between 1922 and 1947
are proof of his outstanding ability. Indeed he laid the foundation for the surveys
carried out since he left the Imperial College of Tropical Agriculture at Trinidad in
1956. He also has long been recognized as a leading authority on cocoa soils and the
nutrition and environment of the cocoa tree. Professor Hardy also turned his hand
to the more fundamental aspects of pedology as final proof in the many papers on
the subject of which the "Studies in tropical soils” specifically drew the attention of
the students in tropical soil science.

Professor Dr. Dr. W. L. Kubiena. Born June 30, 1897. Dr. Kubiena who can look
back on a splendid career as a soil scientist and notably as the creator of new
spezialised discipline "Micro-morphology”, in which he still is active. In 1937 his
"micro-pedology” containing the lectures held in Ames, Jowa, U.S.A., reflected the
dynamic approach to soil morphological problems based on the microscopic study of
soil fabrics. Since this discipline drew world wide interest, Dr. Kubiena travelled
all over the world an held lectures in many countries thus putting his brilliant mark
on the development of soil science.

Well-known textbooks are: Die Entwicklungslehre des Bodens (Wien, 1938),
The Soils of Europe (London, 1953), where Dr. Kubiena wrote numerous papers on
allied subjects. He is Honorary Member of the Spanish Research Council, Member
of the Spanish Academy of Science, of the German Academy of Research-Workers
and Honorary Member of the German Society of Soil Science.






