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Dear Fellow-members,
You will all have been flooded with literature associated
with the Second Australian Conference in Soil Science. It was
eminently successful. All visitors are grateful to Melbourne
colleagues for the splendid organisation which resulted in an
excellent opportunity to hear contributions and exchange views;
for the hospitality lavished on all comers.
The occasion afforded an opportunity for meetings of
Council-in-Person. A number of important matters were discussed,
of which I would like to mention three.
1. An Australian Journal of Soil Science;
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It was agreed that the vigour of the"Society augured
well for future publications in Soil Science. The South
Australian Branch was asked to investigate the number of papers
$n Soil Science now coming forward and the prospects for the
future. If each of us writes only a page a year a Journal would
be justified. - It is up to us.
2. Qualifications for Membership;
Our Constitution provides for the admission to ordinary
membership of all persons engaged in the scientific study of
the soil.
No academic qualifications are mentioned. It seems
appropriate that interested people capable of taking part in.
the discussions of members and Branches be encouraged to join'
and add their contributions to the development of the Science.
3. Relations with other Professional Bodies;
Many of our members are also affiliated with professional
bodies such as the Australian Institute of Agricultural Science
and the Royal Australian Chemical Institute. These are
qualifying bodies.
There is some feeling that our Society
bodies. As a member of both, I can express my
this is unlikely, because our objective, which
of scientific endeavour, can be expected to be

may weaken these
opinion that
is the stimulation
beneficial. We "
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_ 2 appreciate the facilities offered by both Institutes and will
be pleased to use them as the opportunity offers.
Our Society is affiliated with the International Society
of Soil Science. The International Society of Soil Science is
just beginning to"get into its stride again after the disruption
caused by the war. It is the only medium for bringing together
leaders of thought and so foster the development of a sound
basic philosophy on which to build our Science. Membership will
bring benefit to us personally; even more important, it will
pr#mote the emergence o f Soil Science from the Vale of Confusion
to anftrdereddiscipline.
To you all, the Season's Greetings and best wishes.
Yours sincerely,

ft.J.H.
Teakle
Federal President
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- 3OBSERVATIONS ON SOME SOILS OF MADAGASCAR
by
Professor L.J.H. Teakle
Madagascar, known also as "La Grande lie" or "L'lle Rouge",
flanks the Mocambique Channel about 250 miles east of the coast
of Africa between the latitudes 12 S and 26 S. It is about
1,000 miles long, roughly north and south, and averages 250
miles wide. In shape, it resembles the imprint of the left
foot, pointing north. The total area is 230,000 square miles.
The backbone of the island is a broad tableland or HautsPlateaux, generally above 3»000 ft. elevation, with peaks
reaching about 9,000 ft. in the north and about 8,000 ft, in
the centre. Tananarive, the capital, on the latitude of
Townsville, Queensland, and located just east of the geographic
centre of the island, is 4>000 ft. above sea level.
Rainfall is of two types. All of the island benefits from
the N.W. monsoon which brings rain exceeding 40 inches except
in the south-western part, which is dry. Over 70 inches fall
in parts of the north-west. As in northern Australia, this
rain falls in the summer months, chiefly December-to March
inclusive. The eastern coast, flanking the Hauts-Plateaux,
receives rainfall throughout the year, benefiting from the
monsoons and, during the remainder of the year, from the south-*
east Trades. Here, the rainfall exceeds 80 inches and is as
high as 120 inches in a few places.
On the tableland, temperatures are mild
often with winter frosts. Coastal areas and
elevation are hot and humid. The climate at
pleasant, the temperature ranging from about
to 80 P in the summer.

and the nights cool,
areas of low
Tananarive is very
40 P in the winter

The basement rocks are Precambrian granites, gneisses,
migmatites and mica schists which constitute much of the HautsPlateaux. On the west, there are large areas of sandstones,
with some limestones, running to the coast. In addition, there
are limited areas of volcanics, chiefly basalts, trachytes and
ash.
PEDOLOGICAL RESEARCH
The Institute for Scientific Research and the Agronomy
Research Service both carry out pedological research, the
former concerning the more basic aspects.' M. J.Riquier is
the leader in the Institute; M. Didier St. Amand is a
pedologist in the Service. Very good work is being carried.

A.

- 4out with meagre resources in both institutions. M. Riquier
plans to produce a soil map of Madagascar on the scale of
1:200,000 and has already made considerable progress, selecting
country of greatest economic importance for first study. Some
detailed work has been carried out in special areas. M, Didier
St. Amand is especially interested in the paddy soils which are
of paramount importance in the economy of the island. Much of
the work has been published in the Memoires de"L'Institut de
Recherche Scientific que de Madagascar, Series D. Sciences de
la Terre.
APPROACH TO SOIL CLASSIFICATION
The approach to soil classification is based on the
American system of Great Soil Groups as modified by Professor
Aubert, The genetic processes considered responsible for the
soil characteristics are the basis for the classification. For
broad-scale mapping at Great Soil Group, or higher level,
and as a first approximation, this system has been successful
in Madagascar. A very useful soil map of the country was
prepared on this basis for the P.I.O.S.A. Congress.
Some definitions are necessary for an understanding of
the map and the system of classification:
Laterite: hardened material, actually rock, composed
principally of oxides of iron and aluminium, or that soft
material of similar composition which hardens on desiccation
when exposed to the air„ 'Forms recognised include pisolitic,
vesicular and scoriaceous. (This definition is very similar
to that of Kellogg and Davol).
Lateritisation: the process of rock weathering in which silica
and bases are removed while the iron and aluminum form a
residue and concentrate due to the different rate of removal
relative to the silica and bases.
Lateritic Soil or Ferrallitic Soil: a soil formed by the
process of lateritisation, Free alumina is a characteristic.
Essential features are kaolin and alumina and a SiOp/Alp^O,
ratio of less than 2, A soil without free alumina
is not Ferrallitic (lateritic): for example, it may be a
Ferruginous soil. The alumina content separates the
Ferrallitic (lateritic) soil from the alios of podzols.
The boundary of Ferrallitic soils in Madagascar coincides
with a Meyer Ratio of between 150 and 200.
CHIEF SOILS OF MADAGASCAR
M. Riquier has recognised 3 main groups of soils.
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- 51. Ferrallitic Soils.
2. Ferruginous Tropical Soils.
3. Hydromorphic Soils.
In addition, there are some Calcimorphic Soils on the
limited areas of limestone, Halomorphic Soils on some coastal
marshes, Young soils on volcanic ash, etc., and Lithosols and
Regosols. These will not be discussed,
1 • Ferrallitic Soils:
These soils, characterised by SiOp/AlpCU ratio of less
than 2, appear to predominate over 60 to 7C?percent of the
area of Madagascar - the eastern two-thirds of the island.
There is no doubt that they are Latosols as defined by the
U.S. Soil Survey. They exhibit low erohange capacity, low
content of exchangeable metal ions, low pH and reddish colours,
It is my opinion that the Latosol group is more inclusive and
would not exclude soils of similar morphology, but with a
Si0p/Al„CL ratio greater than 2 and little or no free AlpO,.
A number of sub-groups were recognised"by M. Riquier,
on the basis of vegetation and soil factors.
(a) The forest soils of the east under high rainfall are
characterised by a superficial layer of humus, a yellowish"
surface soil 4 to 8 inches thick, resting on a red subsoil.
The surface is'very easily worked and silica and iron are low
in the subsoil.
(b) Under a depauperate vegetation called "Savoka", the
surface is characterised by a black humus, with yellow and red
layers below. A whitish zone of alteration may lie above the
parent rock.
(c) The types carrying savannah under a 40 to 60 inch
rainfall occur west of the forest and "savoka" country and
are by far the most extensive on the Hauts-Plateaux. It is
thought that these once carried forest, but damage from fires,
and perhaps over-grazing, led to destruction of the trees
and the establishment of grass. It is likely that the rainfall
and fertility level were marginal for the indigenous trees
and regeneration failed after damage. Two main types of
grassland occur, the Aristida, a short grass, on the east,
and the Hyparrhenia, a grass as much as 6 or 7 feet tall, on
the west.
I had the opportunity to study a number of profiles in
the Aristida zone ranging from about 70 to 200 miles from
Tananarive. Due to the dissection of the area, there is a
/6.

- 6variety of slopes, many very steep, and the parent material
includes granites, migmatites, gneisses, mica schists,
amphibolites, basalts and volcanic ash. Alluvium and
lacustrine deposits derived from the weathering of these
rocks are a wide-spread parent material in the Lac Alaotra
region. Except on recent ash showers, the soils are consistently highly weathered and leached and may be regarded
as mature Latosols, undoubtedly Low Humic Latosols. Erosion
is commonly severe, with the unique Madagascar "lavaka" a
constant feature of the steeper slopes. Lavakas are very
deep, steep-sided scars or holes cut into the hills.
Except on granite, the profiles are deep, commonly 6
feet or more, and rest on a considerable thickness of weathered,
or unconsolidated material, which, where soft, favours the
development of the lavakas on steep slopes. The red surface
soil is very resistant to erosion and generally is very stable,
even in almost vertical faces, as in old cuttings. The exposed
surface seems to harden slightly and is protected by a growth
of lichens.
Fertility of these soils is low. Available PpO 'as
determined by the Truog method is commonly very low - from
virtually none to 20 p..p.m. There are exceptions, such as
the red soils on new alluvium at Lac Alaotra where available
PpO,- may'reach 1.000 p.p.m. Total Po 0 ^ i s c o m m o n l y high,
0.2-^0 0.4 percent. Potassium status is often very low.
As is usual with this kind of soil, exchange capacity
is low and saturation with metal ions usually less than 50
percent. Calcium is generally dominant, but magnesium may
approach or equal the exchangeable calcium, Sodium is not
high and potassium is often very low.
In some of the red, Ferrallitic soils of the prairie
region, curious vermiform and spherical as well as polyhedral
aggregates were observed. These were well developed above
the amphibolite exposed in lavakas at Lac Alaotra and to a
degree on old volcanic ash, possibly late Tertiary, 20 to 30
miles west of Tananarive. These vermiform and spherical
structures resemble those in the Toowoomba "laterite" and
in certain Red Loams near Atherton, North Queensland.
Ovoid structures 1/8 to 3/16 inch long are observed in
the surface layers of some of these soils,'particularly on
the ancient yellow alluvium of Lac Alaotra. It is usually
assumed that these are worm casts - but I wonder?
Agriculture on these soils is limited. Apart from very
poor grazing associated with burning of the grass, a few
crops such as cassava are grown and there are plantations of
Eucalyptus spp. Farmyard manure in large quantities is
/7.

- 7required for crops. It is considered locally that the land
is too poor for pasture improvement.
Cuirass Soils;
A feature of the general Ferrallitic soils is good
drainage. Where there is a peneplain with a fluctuating
water table and where lateral seepage occurs from the
Ferrallitic soils, a vesicular form of iron oxide occurs and
is referred to as "cuirass". Pisolitic iron oxide may occur
with the cuirass.
This cuirass was observed on the structural peneplain
near Ankazobe, about 65 miles north of Tananarive. Below the
cuirass is more than 20 feet of red and yellow mottled clay.
The rainfall is about 80 inches during 4 summer months and
the water table rises from about 13 feet at the end of the
dry to about 1^- feet during the wet. One ground water sample
contained 4 p.p.m. Fe90,, 3 p.p.m. SiOp and traces of Al, Ca,

K and Na.

°

M. Riquier considers that this cuirass is forming now
by deposition of Fe?0 from the ground water and at the same
time is being eroded at the surface. This seems a reasonable
conclusion from the evidence.
There is little doubt that this cuirass formation is
identical with the vesicular laterite so commonly seen in
Australia in both arid and humid areas.
At the base of the fringing hills, and a few feet above
the level of Lac Alaotra, wedge-shaped deposits of cuirass
are observed - in the ancient yellow alluvium in the case
examined. This is considered to be a deposit of iron oxide
from laterally seeping water. This seepage cuirass is similar
in appearance to the peneplain cuirass, but the morphology of
the formation is entirely different.
2. Ferruginous Tropical Soils:
West of the Ferrallitic soils, where the Meyer Ratio is
less than 150 to 200, the dominant soils are ferruginous, but
low in free alumina. The rocks are sandstones, limestones,'
basalts and gneiss, less weathered than in the wetter areas.
The soils are shallower and very poor agriculturally.
3. Hydromorphic Soils:
The steep-sided valleys which deeply dissect the
Madagascan terrain are filled with alluvium which is waterlogged during the rainy season, and frequently wet throughout
the year. The occurrence in the valleys of soils more or less
/8.

moist throughout the long, dry season of the year is
different from the general situation at similar latitudes
and under similar rainfall in Queensland* There may be a
similarity with the fringing forest soils of the deep gorges
in the northern parts of the Kimberley district of Western
Australia, It is thought that the occurrence is due to the
considerable depth of weathered rock or regolith, under the
Perrallitic soils, a very common feature of the high plateau.
It is probable that water is absorbed during the rainy season
and is slowly released to springs"and streams which feed the
valleys throughout the dry season. The poor grass oover
absorbs little war,er at any time and rate of absorption of
water is determined by the infiltration capacity of the
Perrallitic soil which is apparently high- In addition,
there are swamp soils adjoining lakes and in deltas. These
soils are used for paddy rice and provide the chief food
supply of' the 4,500,000 people. "Without rice there would
be no people".
The hydromorphic soils range from mottled mineral soils,
soils with gley horizons and swampy soils with a little
surface organic matter to peats-, "feat soils were once far
more widespread, but cultivation and burning have destroyed
the peat, leaving a mineral soil of low fertility. A
comparison between young and old soils of this type is
shown by the figures from Lac Alaotra,
Constituent
Organic Matter
Nitrogen
Exchangeable Ca
Mg
K
Na
pH

Cultivated 8-10 years

Cult" vated many years

37-50%

2.5%

6- 1%

1 . y/o

•; . e

1.0
0.5
0,6
4

0,7 me/100
0.5
0,1
"
0.3
"
5

The fertility of rice coils is maintained by farmyard
manure, about 2 tons per a:re, supplemented by small amounts
of rock phosphate, potassium chlori.de and a nitrogen fertilizer.
SOIL GENESIS
There are many lessons in soil genesis to be learnt in
Madagascar, Among these are the 'importance of rate of
weathering of various types of reck on soil formation, and of
ash showers ancient and recent in areas of volcanic activity.
The morphological uniformity of the Perrallitic soils in spite
of variations in parent rooks is striking on the hauts-Plateaux.
Again, there is the association between the formation of
laterite (cuirass) resting on a mottled layer with a fluctuating
ground water on the structural peneplain contrasting with the .
normal Latosol where drainage is good,. Questions in soil
/Q

- 9genesis include the occurrence of vermiform structures in
latosols, and the absence in Madagascar of soils with textural
B horizons, such as Solodics and Podzolics, and of Black
Earths (Grumusols) even where the present climate and parent
rock would seem favourable judging from Australian experience.
M. Riquier concludes that the widespread occurrence of
the Perrallitic soils, the western boundary of which coincides
with a Meyer Ratio of 150 to 200, is evidence of uniformity
of climate in Madagascar since late Tertiary. The occurrence
of laterite in Australia over a wide range of present day
climate - from desert to humid - is at variance with such a
conclusion.
Pedologists in Madagascar and Australia have much to gain
from an exchange of information and views.

LETTERS TO THE EDITOR
The Editor,
"Soils News".
Dear Sir,
Three publications by the F.A.O. (D(2)(3) give the
following information!

(2
Region
(1) (1) Consumption per day
with selected countries
per head 1953-4
Approx,
Total Protein ^of
world %age
pop.t
Calories
in each Region
(#ms.)
Oceania, e.g.New Zealand
3290
99
0.5
Australia
3040
91
North America, e.g. USA
3090
91
7
Europe, e.g. U.Kingdom
3140
85
16
Italy
79
2595
South America, e.g. Chile 2490
77
7
-Africa, e.g. Egypt
8
2390
69

2 I

I Asia, e.g. Japan
I
India
Desirable level

2165
1840

Intermediate level

2700^3^

?

58
50

50

?
75(3)
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(3)
y
To feed adequately the anticipated world population in 1980,
world increases are needed of the following commodities, amongst
others: cereal supplies, 50%>; milk supplies, 70%; fish supplies,
90#.
Last August, the majority of your readers took part in the
Second Australian Conference in Soil Science at Melbourne.
Like myself, they undoubtedly found it most profitable in
encountering new ideas, catching up with the more recent
current ones, and hearing competent criticism.
Now what is the connection between these two things the F.A.O. reports and the Melbourne Conference. Indeed,
should there be one? I believe not only that there should
be a connection, but also, regarding the Conference in retrospect, that the connection is not worked out nearly sufficiently.
This is the old question of fundamental versus applied
science. If we divide the papers presented to the Conference
into the three categories below, the following picture emerges*
Papers presented to Conference
l

t

•jSoxL Chem. j Soil Phys. JMicrobLol. Pedology T o t a l
Fundamental

•11

j

6

17

57

(73)

V

j

1

4

7

(9)

?

1

14

(18)

9

22

78

(100)

';

23

R e l a t i n g funda- j
mental to applied;

?

i °

i

Applied

4

I

7

I

29

:

18

|

Total

,
I

j

{%)

It is argued by "fundamentalists" that all fundamental
work is applied anyhow if a long enough view is taken. But
for this table I have taken "applied" to mean something which
is immediately and directly related to land use, and have
reserved the second category for explicit attempts to show
how fundamental work can be applied.
The figures speak for themselves and certainly show the
bias (351) toward fundamental thinking in'the subject as a
whole, but particularly in soil chemistry.
I think that things, objects - natural objects, natural
resources, and so on - are of themselves, in the moral sense,
quite neutral, - amoral, that is. On the other hand, the use
to which those objects is put can be wise or unwise, responsible
or irresponsible,, Not only tangible materials, but also
intangible forces can be regarded in such a light, so that,

- 11 together with natural resources, both power and science,
including the fundamental facts of soil science, are of
themselves amoral, but their use (or misuse) is either
responsible or irresponsible.
It is difficult to see how soil science can be misused in
the way that the misuse of nuclear research can lead to untold
suffering. The choice for us, then, comes down to that
between the mere amassing of the fundamental facts of soil
science, or the responsible application of them. Certainly,
the facts must be amassed before they can be used, but where
should the emphasis be put now, - of which is there the
greater shortage at the moment, - the fundamental facts, or
the proper use of them? Such a choice must be governed
chiefly by the situation around us, and that situation is
revealed only too clearly by the F.A.O. reports.
It seems that our responsibilities to others less
fortunately endowed with natural resources prompt the choice
of the second alternative. Yet, the analysis of the Conference
papers shows the reverse emphasis.
This, however, is certainly not a call for less fundamental
work, but for a considered programme of more applied work, and
especially, as a first step, on how to relate the fundamental
to applied work.
It was during the discussion of Messrs. Prebble and
Stirk's valuable paper on NSW north coast soils, I think,
that Mr. Hugh Waring of the Forestry and Timber Bureau remarked
that ".... the North Coast is littered with broken farms - and
broken people - simply because we didn't know enough about
these soils and the effects of clearing them." It is to help
to provide the answer to that sort of situation, and countless
other problems of wrong land use, that, in the long run, is
the chief justification for this Society, whose active
conscience would express itself in the active encouragement
of applied investigations.
Yours faithfully,
(Sgd.) FRANK R. GIBBONS
(Soil Conservation Authority, Victoria)
(1) The State of Food and Agriculture (1956), F.A.O., Rome,
(2) Agriculture in the World Economy (1955), F.A.O., Rome.
(3) K. Rao (1957), "Food and Health" WHD 57/8, W.H.O., Geneva.
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- 12 BRANCH NOTES AND ACTIVITIES
QUEENSLAND;
Two General Meetings have "been held during the latter
half of this year.
At the August meeting, Mr. V,B.D. Skerman
of the Department of Bacteriology, Queensland University, gave
an address dealing with the precipitation of iron by microorganisms. The November meeting was addressed by Mr. P.
Chippendale of the Queensland Department of Agriculture and
Stock. Mr. Chippendale spoke about the tobacco industry in
Queensland with special reference to soils.
General Meetings are planned for February and April next
year, and arrangements are in hand for a one-day field excursion
to Toowoomba in March.
SOUTH AUSTRALIA:
The Annual General Meeting of the Branch was held on
Friday, 28th June, and, after the completion of the formal
business, Mr. J.K. Taylor delivered the Presidential Address
"The Future of Soil Research in Australia",
On August 8th, Dr.R. Dudal of the Centre de Cartographie
des Sols, at Louvain, Belgium, gave an illustrated address
"Soil Survey and Classification in Indonesia5', For the past
two years, he has been with an F,A.O, Mission in Indonesia on
on the organization of a National Soil Survey. He visited
Australia as part of a programme to obtain information for the
comparison of the soils of Indonesia with similar expressions
which have been studied in other countries.
A field excursion was held to Turretfield Research Centre
on Saturday, October 19th. This Centre is administered by the
Department of Agriculture and the outing was organised by Mr.
J.A. Beare, Chief Soil Conservation Officer of the Department,
and Mr. J. Doolette, Manager of the Centre. The 20 members
who attended found the excursion both interesting and
instructive.
This centre comprises 1,600 acres and is approximately
40 miles north-east of Adelaide in the "Red Brown Earth" soil
zone. It is typical of a large area of the Lower North cereal
growing districts of S.A., with rolling topography and an
annual rainfall of 19".
For many years, the centre was a seed wheat farm, supplying pure seed wheat to fanners. During this period, it was
cropped intensively on short rotations, and very little
attention was paid to pastures in the rotations. Under this
system, serious sheet'erosion and some gully erosion developed
over much of the farm,
/13.

- 13 In 1949, a Farm Plan was prepared "by soil conservation
officers for general re-organisation of the farm. This
included: (1) Contour banks on steep arable land; (2) Retirement to permanent pasture of some land too steep for regular
cropping; (3) Improvement of steep grazing land by seeding
and topdressing, pasture furro ws> etc.; (4) Refencing to fit
in with changed land use and contour cultivation; (5) Improved
rotation with special emphasis on legumes in the pasture phases.
Pour years ago, the name of the station was changed to
Research Centre, and its functions are being greatly extended
to include field research in agronomy, and animal husbandry.
Members examined 6 soil profile pits. These soils ranged
from a Brown Soil of Heavy Texture to shallow calcareous soils
and Red Brown Earths with sandy loam A horizons, and served to
illustrate the variability and complexity of the soil pattern
within the Red Brown Earth zone.
WESTERN AUSTRALIA:
Since the formation of the Western Australian Branch of
the Society in early 1957, two General Meetings have been held.
On 9th May, Mr. J.K. Taylor, President of the South
Australian Branch, addressed members on the aims and current
activities of the Society. Mr. Taylor gave us an account of
the formation of the Society, and its achievements up to the
present, which led to a lively discussion on the sort of
activities in which the Western Australian Branch might engage.
A joint'meeting with theA.I.A.S, was held on 31st May, at
which Dr.D.P. Drover spoke on "Soil Research in Scotland."
The speaker had recently spent a year's study leave at the
Macaulay Institute, Aberdeen, and gave an account of the work
in progress there and at other Scottish centres.
On Saturday, 15 th June, Mr. W. Mac Arthur and Mr. E. Bettenay
led a field excursion to examine soils of the Swan Coastal Plain.
Age sequences of soils on riverine and'dune material were seen
and the genesis of the soils discussed. The riverine soils
were considered in relation to present and potential irrigation
for pastures.
VICTORIA:
Victorian members were very pleased to meet such a
representative group of interstate members at the Conference
in August, and to act as hosts for the Society's first
Presidential Address. Normal branch activities are suffering
a temporary eclipse as mostpeople feel that small group
meetings would be rather an anti-climax so soon after the
Conference.
/* .

- 14 AUSTRALIAN CAPITAL TERRITORY:
At the 1st Annual General Meeting of the Branch held at
CSIRO on 17th July, the following office bearers were elected
. . ,
~ -, „ .,
for 1957-58:
„
M
President:
Mr.B.E. Butler
Honorary Secretary: Dr.S.M. Bromfield
Honorary Treasurer: Mr. H. Waring
The President delivered his Presidential Address entitled
"The Relationships of Soils to their Geographic Associates".
At a previous evening meeting. Dr.. S.M, Bromfield delivered
an address on "Microbial Activities and Soil Phosphorus",
Dr. Dixon, Deputy Director, Soils Bureau,
Zealand, gave an informal talk to a lunch-time
current soil research in New Zealand. In this
detailed the projects and the present stage of
individual research workers in the University,
Agriculture and the Soils Bureau.

D.S.I.R., New
meeting on
talk, Dr. Dixon
the work of the
Department of

The Branch decided to give over at least 50% of the
future lunch-time meetings to the discussion of a topic
selected in advance by the members. A member is nominated
to prepare a summary of material on the topic and lead the
discussion at the meeting. The first topic now under discussion
is "Chemical Weathering of Minerals in Soils", based on the
article of Jackson and Sherman in 'Advances in Agronomy'(1953)
- each chapbcr being used ,.\:.: a basis for a meeting. It is
proposed to follow this up v/ith a discussion on "Organic Matter".
The first field day for the Branch,held on 4th July, was
organised by Dr. D.G. van Dijk, and based on his previous work
on terrace soils along the Molonglo River near Canberra and
studies of corresponding soil materials and profiles on the
surrounding hillsbpes. This excursion was particularly well
attended by 19 members and 5 visitors, including officers
from the Bureau of Mineral Resources and the Forestry and
Timber Bureau.
The first point of discussion was an earlier cycle of the
regime of the Molonglo River, probably late Pleistocene and
referred to as the "Kp-Cycle", with which high terrace
remnants and adjacent windblown sands are correlated. A
cutting examined near the junction of the Jerrabomberra
Creek and the Molonglo River snowed this Kp-Cycle floodplain
to have a sedimentary pattern, strongly lenticular in cross
section, and with widely different textures in the various
beds. These features are typical for a braided stream.
At the next site, on a hillslope in the undulating
country of the Canberra Plains, a deep cutting revealed
/15.

- 15 colluvial sheet wash material related to the Kp-Cycle river
deposits, underlain by buried remnants of soils of two earlier
cycles. The soil profiles on both alluvial and colluvial
materials of the Kp-Cycle resemble the Red Earth type in
contrast to the strongly differentiated Podzolic features of
the next older cyclic soils (referred to as K -Cycle) and the
minimal prairie-soil features of the younger ^oils (referred
to as K.-Cycle). The Kp-Cycle colluvial materials are very
extensive in the Molonglo River catchment area. This indicates
that,during this cycle, there was widespread and severe hillslope
erosion resulting in a heavy supply of waste which caused the
river to become overloaded and develop a braiding system.
Independent evidence suggesting a braided stream in this cycle
was derived from the first site visited.
After lunch, the party moved on to the pine plantations
of Green Hills. Here the discussion centred on the physical
features of the layers of different age and their effect on
the local soil moisture conditions. The latter are the main
factors determining rate of growth of pines and the occurrence
of disorders such as "dead top".
Since the Kp-Cycle materials are mainly coarse-textured,
and the truncated older K,-Cycle soils which they frequently
overlie are invariably fine-textured, there were many queries
throughout the day on the basis for identifying the true
A-horizon of the K -Cycle soils and the thin pseudo A-horizon,
i.e. where the Kp-Cycle materials thin out to less than 1 foot.
However, this distinction cannot be made on profile
characteristics alone but requires knowledge of distribution
of the layers and their stratigraphy.

PERSONAL NOTES
Mr. C. Hale (WA) left Perth in July to take up an appointment
as Research Assistant in'the Department of Viticulture of the
University of California.
Mr. L.C. Lightfoot (WA) has been appointed Superintendent
of Soils Division of the Department of Agriculture, and
Commissioner of Soil Conservation.
Dr. A. Wild (ACT), Research Fellow with the Division of
Soils, CSIRO, departed from Australia immediately after the
Soils Conference on a leisurely return trip to Reading
University, England, via New Zealand and the United States.
Recent visitors to the Canberra Centre have included
Mr.J.K. Taylor, Chief of the Division of Soils, Dr. C.G, Stephens
of the Division of Soils, and'Dr. Dixon, Deputy Director, Soils
Bureau, D.S.I.R., New Zealand.
/16,

- 16 Dr. C.S. Piper (SA) has been awarded the Verco Medal of the
Royal Society of South Australia. This medal is awarded for
distinguished scientific work published by a Member of the
Royal Society of South Australia. As such it recognises Dr.
Piper's contributions to the field of soil chemistry,
particularly in relation to phosphorus and trace elements.
Dr. R. Swaby (SA) will leave in February of 1958 on a
seven months' study tour.' He will hold discussions with
fellow workers in soil microbiology in North America, Europe
and the U.S.S.R.
C.J. de Mooy (SA), who returned to Holland for 6 months'
leave, arrived in Adelaide on November 15th. Later in the
summer, he will be transferred to the Brisbane Regional Centre
of the Division of Soils.
R.J. Millington (SA) has recently been admitted to the
Degree of Doctor of Philosophy by the Council of the University
of Adelaide. His thesis was entitled "Soil structure, aeration,
and seedling growth".
Dr. G.D. Sherman (Qld.), who spent 7 months in Australia
attached to the University of Queensland on a Fulbright
Fellowship, left Sydney early in October for a four weeks'
visit to New Zealand on his return trip to Hawaii. Council
conferred honorary membership of the Society on Dr. Sherman
for the period of his visit to this country.
J.E. Coaldrake (Qld.) has been awarded a Commonwealth
Fund Fellowship and left Queensland on 3rd August for 12
months in the United States. The greater part of his visit
will be spent at Duke University, North Carolina, on research
in plant ecology.
Professor L.J.H. Teakle (Qld.) attended the Pan Indian
Ocean Science Congress at Madagascar from 24th October to 2nd
November as an Australian Academy of Science delegate.
P.J. Skerman (Qld.) has been awarded the degree of
D.Sc. (Agric.) by the University of Queensland for a thesis on
soil studies in the Channel Country, and published work.
L.J. Webb (Qld.) has been awarded the degree of Doctor
of Philosophy by the University of Queensland. His thesis
was entitled: "Environmental Studies in Australian Rain Forest".
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- 17 SUMMARIES OF TALKS
The Relationship of Soils to their Geographic Associates summary of the Presidential Address given by Mr. B.E. Butler
to the ACT Branch:
Soils are always associated with a topography, a vegetation,
a climate and a type of rock. Mr. Butler referred to these
associated elements as geographic associates and the composite
unit as the geographic complex. His address concerned the :
geographic complex both as an objective reality and a dynamic
system.
The objective reality"of the geographic complex has been
recognised for a long time. In Australia, it was first used
by land surveyors who recognised specific constellations of
the geographic complex and satisfactorily delineated and
assessed them as "types of country". At the scientific level
the "land systems" of the CSIRO Division of L.R.R.S. are the
result of more thorough geographic studies and interpretations
of the surveyors' types of country.
At the extensive scale of the natural scene, the ecologists'
consideration of habitats develops into something very near the
geographic complex. The eco-system, or the total habitat, is
recognised as having its climatic, topographic, soil, bio tic
and lithological aspects. To the extent that it is an
objective reality, it is thus founded on the same basis as
the surveyors' "types of country" and the geographers' "land
system". But its motivation is the consideration of habitats.
A further departure was made by Major (1957) in the introduction of causality; he distinguishes some of the geographic
associates as independant (i.e. causal) and others as
dependant (i.e. effects).
The soil surveyor is concerned with both the objective
reality of the geographic complex and with the idea of
causality between soils and their geographic associates. In
the objective recognition and mapping of types of country, he
is covering the same ground as the land surveyor, geographer
and ecologist. To the extent that his purpose is to assess the
suitability of an area for farming, his task comes close to
the ecologist's appraisal of habitats. As concerns the notion
of causality, the soil surveyor is concerned only with the
causal relationships between soils and their geographic
associates - not with the wider issues raised by Major.
A prime facie case is generally accepted for the
influence of the geographic associates on soils. The question
is put: "What other elements besides the geographic associates
are causal factors of soils?"
Since soils are considered as having developed from parent
/18.

- 18 material time is implied as a causal factor. It may be
significant in one of two ways;
(a) As leading to a state of dynamic equilibrium, in which
case time ceases to be a causal factor after this state
is reached; or
(b) As leading to a continuing and progressive development, in
which case time is a continuing cause.
The concept of mature soils in dynamic equilibrium is the
traditional and generally accepted thesis of soil genesis.
The proposition is that an equilibrium state is reached
involving balance between (a) uptake of elements by plants
and their release by decomposition; (b) leaching of elements
and their replacement by mineral weathering; and (c) the loss
of leached soil material by surface erosion and its replacement by rock weathering in the C horizon.
Verification of this proposition of dynamic equilibrium
by measurement of these activities is wanting; the state of
balance or unbalance is generally given by personal judgment.
The question of maturity and hence the significance of time is
therefore undecided.
Nevertheless, if soils do develop a dynamic equilibrium,
and if that point has been reached, then time is no longer a
causal factor of the soils and their present geographic
associates are their adequate cause. This state should have
been reached unless the geographic associates have but
recently changed to their present states and the time since
has been too short for a new equilibrium to be established.
This clearly points the relationship between equilibrium
and history: at equilibrium, the materials of a soil's
previous condition have been obliterated: that is to say
its history has been cancelled. Viewed otherwise, it may
be said that, if soil materials and soil profiles from
previous eras persist among the present soils, then there
is no equilibrium - either because the concept is merely
fanciful or because the time since"the last change of
geographic associates is too short.
This conclusion provides the conditional answer to the
question set above: if soil materials and soil profiles from
previous eras persist among the present soils, then not only
the geographic associates but also time (duration) and
history (sequence of conditions) are causal factors of the
present array. And no dynamic equilibrium obtains. If,
on the other hand, no soil materials or soil profiles from
previous eras persist, the present geographic associates
afford an adequate explanation of the soils.
Reference:
Ecology, 22, 393..
Major, J.- A functional factorial approach to plant ecology./.
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REPORT ON OVERSEAS VISIT
During the period May to November 1956, K,H, Northcote
of the Division of Soils, CSIRO, visited the United States
of America, Great Britain and Western Europe where he
attended the VIth International Congress of Soil Science
which was held in Paris in August - September 1956. Mr,
Northcote's principal interests during this trip were in
regard to soil classification and comparative studies
between various national soil groups. A special interest
arising out of his soil studies in South Australia's Barossa
district was the influence of soil on wine type and quality.
A short summary of some of his comments follows:
I. Soil Classification: While a feeling of optimism about
the likelihood of international understanding was apparent
during the special session on classification at the VIth
Congress of I.S.S.S,, the fact remains that no generally
acceptable scheme for a classification exists, nor agreement
about a method for getting one. The classifications put
forward by the Russians and by Kubiena, and the revision
of the American scheme, are of special interest.
The Russian classification presented and discussed
by both Ivanova and Rozov at the VIth Congress of I.S.S.S.
is stated by them to be based on the evolutional and
genetic principles of Dokuchaiev and Sibirtsev, Thus, it
follows,the traditional Russian approach and results in a
genetic cum geographic exposition of soil relationships .,
Kubiena's book on the Soils of Europe is noteworthy
because it is in use, and will continue to be used, as a
reference by European soil workers. Kubiena's work, it is
suggested, will be remembered for its data on humus forms
and both macro and microscopic descriptions of soils rather
than its attempt at classification*
The revision of the American system by the Soil
Conservation Service of the U.S.D.A= has as its objective
the development of a classification which v/ill be useful to
agriculture. It is based on a series of successive
approximations using the soil profile, its horizons and
their properties as the principal criteria,
II. Comparative Studies of Soil Groups: In the space
available here, only very general comment can be made about
some of the soils seen0
A. Grumusols - Some Australian soils classified at present
in the Black Earth, Grey and Brown Soil of Heavy'Texture and
Wiesenboden groups are comparable with Grumusols. The
Houston black clay of Texas is v typical example of a
/20.

- 20 grey-black Grumusol and this general group is common in many
overseas countries.
B. Red-Brown Earths: Soils with a similar profile form to
Australian Red-Brown Earths (although not all of them contain
calcium carbonate"accumulations) were observed inCalifornia,
Arizona and Texas. They are classed as: (1) non-calcic brown
soils; (2) reddish brown soils; (3) red desert soils; (4)
reddish chestnut soils; and (5) reddish prairie soils.
But it must be emphasized that not all the soils in any
one of these great soil groups have this similarity to redbrown earths.
C. Grey-Brown Podzolic Soils: The Miami silt loam of Indiana,
U.S.A., is considered a good representative of min'"al medial grey-brown podzolic soils. Similar soils occur in
Great Britain, France, the Netherlands and Italy, but are
not known to the writer from southern Australia at present.
The Weller loam of southern Iowa, U.S.A., is regarded as a
maximal Grey-Brown Podzolic soil and has a definite similarity
to southern Australian Grey-Brown Podzolic soils.
D. Red-Yellow Podzolic Soils of the U.S.A., excluding Texas:
Such soils as the Fullerton silt loam, of Tennessee are
representative of this group. No similar soils are known to
the writer from southern Australia. Other soils such as the
Decatur silt loam of Tennessee are regarded as intergrades
between red-yellow podzolic soils and the reddish brown
latosols. These have many features in common with Australian
red loams or krasnozems.
E. Red-Yellow Podzolic, or Mediterranean Red-Yellow Podzolic
Soils of Texas: The so-called Red-Yellow Podzolic soils
of southern Australia show a great deal of morphological
similarity to such soils as the Stephenville and Nimrod series
of Texas. Similar soils were observed in Portugal.
III. Influence of Soil on Wine Type and Quality: Observations,
principally in France, strongly'suggest that soil does
influence wine type and quality. In particular, there seems
to be a marked difference between the effect of calcareous
soils and acid sandy soils on the wine produced from a given
vine variety. This difference seems so clear-cut that it would
be worth testing experimentally.
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- 21 COMMENTS ON THE U.S.D.A. 5TH APPROXIMATION OF SOIL
CLASSIFICATION
Committees within the A.C.T. and Queensland Branches
have submitted comments and criticisms on the 5th Approximation.
These two submissions illustrate how in Australia there is
often a wide difference of opinion as to the aim and
mechanism of a universal system of soil classification, even
though there may be uniformity of opinion about certain
aspects of any such scheme. A brief summary of the pointy
raised is as follows:
1. General Commentst The A.C.T. group in general agreed
with the genetic aim of the classification and the
predominance of theories or ideas of genesis in the subdivision
and definition of many of the categories. In sharp contrast,
the Queensland group was strongly opposed to such an approach
and emphasized that, because many notions of genesis are
either assumed or unknown, there could be no sound basis for
classification by such an approach at the present state of
our knowledge. The Queensland group considered that there
can be no better basis for classification than the
characteristics of the soil itself as evidenced by its
morphology and determined by laboratory examination. The
A.C.T. group pointed out that field observable characteristics
should be given preference over those determinable only in
the laboratory.
Agreement was expressed that some of the soil properties
as used in the scheme - such as moisture and temperature
changes and ranges of available moisture - will be difficult
to apply as much of the required data is not available.
2. The Glossary; There was general agreement that many of the
terms are difficult to understand. As pointed out by A.C.T.,
they appear to be partly definition, partly description and
partly interpretation of their origin. This latter
implication was strongly opposed by the Queensland group.
There would appear to be a need to indicate more clearly
what is definition of the term and what is merely descriptive
or interpretation of origin.
It was apparent that, in general, both groups criticised
or raised objections to much the same subjects. Thus, in
particular, there was much comment on the definitions (s.l.)
of the following terms - abrupt textural change, fragipan,
chernozemic A horizon (severely criticised as an unwieldy
definition which would not apply to many Australian soils),,
Ap horizon (genetic emphasis here also objected to by A.C.T.),
colour B horizon (meaning of 'over 75% of the mass has colour
coatings' is most obscure), textural B horizon (again the
definition iavery difficult to follow), sesquioxide horizon.
/22.

- 22 (much objected to by Queensland), plinthite (severely
criticised by Queensland, who submitted a revised definition)
and sesquioxide sheet (both groups offered suggested
modifications).
3. The Categories:
Class 2: It was generally agreed that, because of the
importance of these soils in Australia, a subdivision into
categories was essential. However, there was some divergence
of opinion as to how this might best be accomplished.
Class 7: The A.C.T. group pointed out that new little groups
need to be defined to accommodate widespread Australian soils
such as the red earths, brown soils of light texture and
yellow earth soils that should mostly be in this class.
For the remaining classes, both groups were either %n
general agreement with the proposed classification or else
only minor modifications were suggested.

TECHNICAL NOTES
Note on Robertson's Method for the colorimetric determination
of Aluminium - J. D. COLVELL, Agricultural Research Institute,
Vagga Wagga
The colorimetric determination of"aluminium is often
regarded as troublesome and unreliable. This note describes
a modification of Robertson's (1950) aluminon-thioglycollic
acid method which, in our experience, makes it reliable and
rapid for determinations on aliquots of soil extracts
containing between .005 and .05 mg. of Al.
The reagents are essentially those specified by
Robertson but made up in the following manner:
1. Buffer solution: 230 ml. glacial acetic acid, 216 ml.
concentrated ammonia solution, 107 g. NH.C1 and 150 ml. HC1
added to approximately 800 ml. water.
10 g. gum acacia dissolved separately in 100 ml. hot
water are then filtered into the above solution. Dilute to
2 litres.
Adjust pH with few drops cone. HC1 so that when"10 ml.
is diluted to 50 ml. the final pH will be 4.5 to 4.7.
2. Aluminon reagent: 1 g. aluminon (ammonium aurine
tricarbonylate) dissolved in 200 ml. water, 3-4 drops NH.OH ,
/23.

- 23 added, and boiled till free of NH, odour, then diluted to 1 1.
Method; The method is as described by Robertson using
thioglycollic acid with the following modifications:
1.
2.
3.
4.

10 ml. buffer, without aluminon, added to aliquot in
Erlenmeyer flasks kept separate for Al determinations; .
pH adjusted to 4.5 to 4.7; volume then brought to 62 ml.
(- 2 ml.);
2 ml. aluminon reagent added and mixed by shaking
immediately prior to heating;
Heat by placing on boiling waterbath for 30 minutes;

5.

Determine colour, after cooling and diluting to 100 ml.,
on Spekker absorptiometer, or equivalent, using a 4 cm.
cell, and wavelength 530 mu. The calibration of the instrument
is checked periodically using a blank solution containing all
reagents but no aluminium, and given identical treatment with
the other solutions during colour development. With the
Spekker, a setting of 1.00 is used with this blank. The
light colour formed fades at approximately the same rate
as'does the colour in the solutions containing aluminium so
this procedure automatically corrects for this source of
error. A batch of 18-24 solutions can thus be heated and
cooled together and read separately over a period of up to
30 minutes without error*
Using the above procedure the calibration curve is
almost a straight line from .01 to .04 mg. Al with some
curvature to the limits of 0.005 and .05 mg. Although the
standard curve is generally constant for different sets
of determinations it is advisable to include standards
with each batch for greatest accuracy.
Reference:
Robertson, G,, The Colorimetric Determination of Aluminium
in Silicate Materials, J.Sci. Pood and Agric,
1950, 2, 59-63.
Forest Soils Research at Jervis Bay, N.S.W. - H.D. WARING,
Forestry and Timber Bureau, Canberra:
The soils of the Commonwealth Territory of Jervis Bay
have been under investigation for some years now, with a
view to planting suitable areas with Pinus species. A soil
survey has been made, pilot plots established testing
several species, glasshouse pot trials conducted, and chemical
analyses made. "Details of these investigations will be
published later.
/

- 24 The Territory consists mainly of coastal sand in fixed
aeolian dunes over a basement of a coarse sandstone which is
of the upper Marine Series (Permian) and has been given the
name of Nowra Grit. The sand covering is unbroken over more
than half of the area.
Conditions in the past have favoured the transport of
sand by wind and vast quantities have been moved and piled
in various forms including some almost perfect seif dunes,
one of which is a mile long and over 100 ft. from base to rest.
Vegetation: In sheltered positions where moisture is adequate,
trees grow with reasonable form and are over 100 ft. high.
The species is Eucalyptus pilularis with some Syncarpia
laurifolia (Syn. glomulifera) in particular places. On
poorer sites, the following are found in varying proportions:
E. gummifera; E. piperita; E. pilularis; E. sieberiana.
Analytical Results: Examination of the heavy minerals present
in the fine sand fraction shows a clear difference in the
mineral suites of the Nowra Grit and the dune sand.
Heavy Mineral (Percent of Heavy Residue)
Beach Sand
Nowra.Grit
Leucoxene
62.9
8;5
Tourmaline
9.8
23.9
_
Hornblende
27:0
—"
Anatase
16.8
Ilmenite-Magne tite
4.1
19.3
By this method, sandy profiles have been differentiated
as to origin,which will be considered when results of field
and pot trials are being evaluated.
In general, Pp^R (extracted by concentrated HCl) is low
in the sands of the Territory, ranging from 30 to 130 p.p.m.
There are some interesting exceptions,'however. One exposed,
vegetated dune crest contained 195 p.p.m. in the surface 3
inches together with 0.09% calcium carbonate and pH 7.26 (1:1).
Another surface sample, from the non-vegetated foredune of
a beach considered as the source of much of the sand"which
formed the area under examination, contained 232 p.p.m. Po^c;
with pH 8.06. In addition, some of the profiles under
commercial forest showed increasing P^O,- with depth, for
example -'
Depth
Horizon
£?2n
EH
m
0- 3"
A1
P^4#6
12-18"
24-36"
84-108"

A2
Organic
H.P.
C

32
141
139

md.
5.38
'
5.60
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- 25 It is interesting to speculate on the origin of the
phosphorus in the cases quoted. It appears to be associated
with calcium carbonate (presumably from shell), and high pH.
Expert opinion says that sea shells usually do not contain
appreciable phosphorus. If this is confirmed by analysis of
the beach shell, consideration must be given to the
possibility that the phosphorus has been deposited from sea
spray and is held by the broken shell present in the profile.
It is probable that many of the elements essential for
growth are supplied from sea spray and thJsnnay explain the
presence of a forest of a quality surprisingly high when the"
apparent nutrient content of the soil material is considered.

A'Rapid Method for the Determination of Iron and Titanium I.P. Little, CSIRO, Division of Soils. Brisbane:
Introductory: A simple method is reported here for the
combined colorimetric determination of iron and titanium in
soils, after fusion with sodium carbonate. The procedure
given is based upon papers by Yoe and Jones (1944) and Yoe
and Armstrong (1947), on the use'of tiron (Disodium 1:2dihydroxybenzene-3:5-sulphonate). The method is rapid and
relatively free from interferences the colours are stable over
long periods and obey Beer's law over the ranges of
concentrations used.
Method:
Reagents - Tiron - 2-jJifS aqueous s o l u t i o n
Dilute Ammonia - 1 + 5 (1,7 I approx.)
Buffer - 136 gms. sodium acetate (CH~C00Na.3Ho0)
dissolved in water and 80 mis. cone; HCl(lONf
diluted to two litres, brought to pH 4.0
(glass electrode) by addition of further HC1
or sodium acetate.
Sodium dithionite - solid
Standard iron solution - containing 25 ug
of ferric iron per ml.
Standard Titanium solution - containing 10 ug
of Ti(N) per ml.
Procedure: Transfer an aliquot containing between 5 and 50 ^.g
of Ti, and between 25 and 150 ug of Fe to a 25 ml. volumetric
flask. Add 1 ml. of tiron reagent, followed by dilute ammonia'
drop by drop until a violet or red colour appears. Add 10 mis.
of acetate buffer and make up to volume with distilled water.
First read the transmission of the solution at a wavelength
of 650 mu, or using Ilford spectrum filter 607. When this
is completed add about 5 mgs. of sodium dithionite to the
flask and invert several times until the blue colour is
discharged. Read the residual yellow colour immediately at.

- 26 a wavelength of 410 mu, or using Ilford spectrum filter 601.
The unknowns are compared with a set of composite standards
containing from 10 to 50 ug of Ti, and 25 to 150 ug of
Fe/25 mis. treated in the same way.
Discussion; It is essential to add the reagent before
adjusting the pH in order to avoid precipitation of Titanium.
The use of tiron as a pH indicator {the iron-tiron complex is
blue at pH 4.0 and red at pH 9.0) in roughly adjusting the
acidity of the solution before addition of the buffer is
important, as close control of pH is necessary in the
determination of iron.
There is a tendency for colloidal sulphur to'precipitate
in acid solution after the addition of dithionite. This
difficulty can be overcome by using very small quantities
of the reagent and reading the transmission immediately.
Aluminium competes with Fe and Ti for the reagent and forms
a colourless complex with it. The use of very high molar .
ratios of tiron to Fe and Ti helps to overcome this. With
the concentration of tiron recommended, levels of Al up
to 20 times that of Fe and 100 times that of Ti can be
tolerated. Other interfering substances are not likely to
occur in soils in important quantity.
Salts of sodium and ammonium in large quantities were
found to intensify the iron colour, and it is desirable that,
apart from the buffer, the final concentration of these
salts in the solution should not exceed about 0.25N. The
titanium complex is not affected in this way.
References:
Yoe, J . H . and Armstrong, A.R. (1947) - Anal.Chem. 19:100
Yoe, J . H . and J o n e s , A.L. (1944) I n d . Eng. Chem. Anal. Ed.
16:111
Extraction of Phosphorus from Soils with Boiling Hydrochloric
Acid - R.S. BECKWITH, CSIRO, Division of Soils, Brisbane:.
For several years, "total phosphorus" in soils has been
determined in the laboratories of CSIRO, Division of Soils,
by digesting with HC1 for 4 hours. Most chemists-have been
aware that the phosphorus so extracted was, in many cases,
considerably less than the total quantity in the soil.
Incomplete recovery was believed to be mainly due to
reprecipitation of phosphate, both during extraction and
after filtering and diluting the acid extract. Filtered
HC1 extracts of soils not infrequently deposit a precipitate
on standing due to hydrolysis of titanium compounds. This
note describes a simple modification of the procedure which
has greatly improved estimates of "total phosphorus" in a

- 27 range of soilsfrom south-east Queensland.
Method: Transfer a 20g. subsample of soil to a silica capsule,
mix in approximately 2g. magnesium acetate and ignite in a
muffle furnace at 500-550 C for 1 hour. Cool, transfer to a
400 ml. beaker, add 100 ml. hydrochloric acid (approximately
constant boiling composition) and stand the beaker in a
boiling water bath for 4 hours. Some loss of acid is not a
disadvantage at this stage, but for at least part of the
time the beaker should be covered with a watch glass. Dilute
the digestion and filter through a Whatman No, 50 paper with
gentle suction. Wash the residue with hot W2 HC1.
According to the colorimetric method to be used for the
final determination of phosphorus, the filtrate and washings
are made to 250 ml. (molybdo-vanado phosphoric acid method)
or to 1,000 ml. (molybdenum blue method). Except for soils
very low in phosphorus, the former method appears preferable,
and the procedure described below employs this reaction under
approximately the conditions recommended by Quinlan and
De Sesa. An aliquot of the HGl extract containing 50-500 ug
PpOt- (usually 5-25 ml. from 250 ml.) is transferred to a
100 ml. kjeldahl flask, evaporated nearly dry and then
digested with 2-3 ml. perchloric acid (70-727°) until all HC1
has been expelled. Cool, dilute the solution with about
5 ml. water, bring to boiling and transfer to a 50 ml.
volumetric flask. Neutralise perchloric acid, remaining
from the digestion, with 4N ammonia. Appearance of ferric
hydroxide can be taken as the endpoint. In the absence
of iron, use 2,6-dinitfophenol as indicator for the
neutralisation. Add 3.5 ml. 10-12% perchloric acid, then
5 ml. ammonium vanadate solution and 10 ml. ammonium
molybdate solution of compositions recommended by Quinlan
and De Sesa.
Notes: (1) Hydrochloric acid extracts of ignited soils
bump violently if boiled over a flame or electric
element.
(2) Loss of phosphorus during ignition of soils is
prevented by addition of magnesium acetate.
(3) Should a yellow colour develop during digestion
of the soil HC1 extract with perchloric acid, it
is probably due to cerium. The colour can be
bleached by the addition of a small piece of
iron wire.
(4) The amount of perchloric acid (3.5 ml.) added
before colour development is rather higher than
recommended by Quinlan and De Sesa. Less colour
forms in the absence of phosphate, and colour
intensity at any one phosphate level is less *
critically dependent on acid concentration under
these conditions.
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- 28 Results;
Comparative values for the "total phosphorus"'content of some
soils are presented in the accompanying Table. It is hoped
that the modified HCl extraction described herein will be
tested in other laboratories on other soils. The method has
been tested on soil samples in which Norrish has reported
insoluble Gorceixite-Florencite minerals with excellent results.
References:
Quinlan, K.P., and De Sesa, M.A. (1955) - Anal. Chem. 27, 1626.
Norrish, K. (1957) - 2nd Australian Conference in Soil Science.
Table
Soil
No.

Depth of
Sample

NagCO,
fusion

0 -

4"

0.029

0 - 4"

0.040

0.036

0,036

673 B l a c k E a r t h
1081 Krasnozem

0 - 5 "
0 - 2*»

0.347
0.462

0.345
0.458

261.3 L a t o s o l i c
262.1 P r a i r i e - l i k e

8 -14"
0 - 4"

0.265
0.505

0.259
0.352
0.210
0.226

0.469

524
638

Group

Brown s o i l
of heavy
texture
Red-Brown
Earth

found
%.?2 Or5
n
HCl e x t r a c t .
No p r e After i g n i t .
treatment
a t 500-550°C
0.026
N.D.

0.259
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