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EDITORIAL

Soil Surveys
a

THE identification, mapping and classification of the island’s soils is one of the

basic pre-requisites to formulating a national land use programme. The
b classical studies of the early Russian pedologists from which derive the contem-
porary systems of soil identification and classification, with certain
refinements and modifications, have become a powerful tool in the hands of
the modern soil seientist. Such fundamental studies are therefore indispensable
to our understanding and efficient management of the country’s soil resources.

The firgt systematic studies of the soils of Ceylon were those of Dr. A. W. R.
Joachim and his colleagues during the decade 1935-1945. Considering the
state of development of soil science in the tropics at that period, Joachim’s
. work was indeed a siguificant contribution to the knowledge of Ceylon soils.
However, the vast strides that have been made during the intervening years in
tropical regions have forced a re-appraisal and revision of the earlier concepts

- and knowledge of Ceylon soils.

Recent years have witnessed a successful application of modern concepts in
the study of Ceylon soils, most noteworthy being the fundamental morphological
u studies of some Dry Zone soils at Maha Illuppallama. This investigation has
had a far reaching significance in formulating scientifically sound as well as
agriculturally valid principles of land use over a greater pavt of the Dry Zone’s
soil landscapes.

A soil survey of fifteen river basins covering an extent of 7,500 square miles
in nortl'l-wesb:rn Ceylon, which was carried out by the Canada—Colombo Plan
Resources Survey in collaboration with the Land Use Division of the Depart-
_ment of Agriculture during 1959-61, marks the beginning of modern organised
and systematic surveys of the island’s soils, and this has served as a model on
which the future programme could be. developed and built on.

With mounting land pressures and increasing invasion of subsistence agricul-
“ture into marginal lands, empirical methods of land selection by trial and error
can 1o longer be afforded. High investment costs on irrigation projects in
this country compel a careful and systematic investigation into the land use
potentials of the regions which are to be influenced by the Mahaweli diversion
and the Walawe basin development programmes. Basic findings _a,t;,' Maha
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Iluppallama, in respect of arable farming in the dry zone together with the
modern land use concepts, should provide the basis for evolving a sound system
of integrated agricultural development for these regions.

Unlike in the temperate regions of the world, where over half a century of
pedological research and soil surveys have resulted in the acceptance of well
defined great soil groups, not much progress has been made in this branch of
the science in the tropical regions. It has, therefore, been singularly fortunate
that the Food and Agriculture Organisation of the United Nations had made
available the valued services of Dr. F. R. Moormann (Soil Classification
Consultant) during this important phase of development in the national soil
survey programme. This has contributed towards establishing convineingly
the identity of the great soil groups of this country in accordance with the
modern concepts of soil classification, developed in the U. 8. A. and adopted by
several countries and by the F. A, O.
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FOREWORD

In accordance with the agreement between the Government of Ceylon and the Feod and Agri-
cultural Organisation of the United Nalions, the services of u F. A. 0. Soil Classification

Consultant were provided for a period of lwo months in 1961.

Dr. . R. Moormann undertoak the assignirent of assisting the Governmen? of Ceylon, through
the Land Use Division of the Departnent of Agriculture, in the identification and classificaticn
of the bread soil graups of the country in terms of contemporory international systems. He
assumed duties tn March, 1961, and visited most of the iinportant soii and climativ zones of the

wsland.

The authors ere aware that this study could 1ot possibly huve been carried out withoue the
infegration of numerous observolions made by other resewrch workers in the fieid of sotl classifi-
cation. In particuiar, they wish to acknowledge tle work of Dr. A. W. R. Joachim. which
provided much voluable information and alse the more recent soil swrvey wnd classification
studies covering fifteen river basins in Western Coylon carried out by W. Holland und. L. de

Vries, sotl scientists of Hunting Survey Corporatior Limiled.

The senior quthor wishes to express lis grotitude to the Direclor of Agriculture and to the
Head of the Lond Use Divisicn and its staff for their assistance in carrying out the study
of the major soils of Geylon. He also wishes to thank the Director of the Rubler Research

Institute and tts Soil Chemist who enabled him to study the soils in the rubber growing regions.
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SOILS OF CEYLON

CHAPTER I

JNTRODUCTION

Our approach in this study is based on the morphological system of soil classi-
fication in’ which the inherent morphological characteristics of the soils units
are identified and studied in the field, while their chemical and physico-chemi-
cal properties are determined in the laboratory. Environmental factors which
have caused a soil to acquire its properties do not enter into consideration in the
classification proper *. - Thus for instance, the concept of ‘ wet patana soils’ is
not acceptable since several morphologically different soils are found under wet
montane grassland ; namely, red-yellow podzolic soils, meadow podzolic soils
and bog or peaty soils. Similarly, terms such as paddy soils, coconut soils,
rubber soils, etc., are not appropriate because these crops are grown on soils of
different morphology, or else quite often some of these crops oceur together on
soils with similar features.

The principal morphological features used in defining the soil units are the

" nature and arrangement of the genetic soil horizons, their color, texture, struc-

ture’ and cansistence. Other diagnostic characteristics are the content and
nature of organic matter, and the presence of lime, soluble salts and concre-
tions of different nature. The water regime of the soil is also considered an
nnportant diagnostic feature both in relation to soil chmate and to the presence
of a permanent or perlodlc water table.

Chemical and physico-chemical properties which are ‘used as diagnostic

-characteristics include the pH in water and 1N KC1 ; cation exchange capacity ;

base saturation expressed as the sum of cations; conductivity which is indica-
tive of the amount of soluble salts ; and free calcium carbonate eontent. The
diagnostic mineralogical features are the nature of the clay minerals and both
t,? nature and approximate content of minerals other than quartz in the

{Jer fractions. Clay mineralogical data are yet incomplete in this study,
although in a few cases the (SiO,/R,0, and SiO,/Al, 03) ratio -of the clay
fractlons are quoted.

’

* This statement does not hold entirely true for the distinction between alluvial soils and
regosols, which groups are separated not so much based on differences in soil morphology
but on ditferences in geology and topography. . -

. Al 5
4——R 20026—1,600 (10/61)
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In this classification of Ceylon soils, the diagnostic features are described in
accordance with the methods developed in the United States of America (12,13)
which have been adopted by several countries and also by the F. A. O.

In the morphological system of classification, the soil profiles are classified in
increasingly broader categories ; namely soil types, soil serics, families, great
soil groups, suborders and orders. Sometimes intermediate categories have to
be adopted. In this study, the category of generalization used is that of the
great coil group as proposed by Thorp and Smith (15). An intermediate
category of the subgroup is introduced in order to classify soils which differ
from the modal soils of the great soil group in one important feature. Catego-
ries higher than that of the great soil group level have not been introduced in
this paper. Although the principles of zonality which are adopted to classify
soils in the category of the orders and suborders may prove valuable in under-
standing the relation between soils and their environment on a continental
scale, the implementation of these prineiples become increasingly difficult on
the scale of a country the size of Ceylon.

In recognizing and naming the great soil groups of Ceylon, we have based
ourselves mainly on the classification developed by Thorp and Smith (15) in
the U. S. A. which in turn derives both from earlier American work and also
from the classical studies of the Russian pedologists. However, since all the
great soil groups of Ceylon could not find a place in the above classification
system; other sources have been resorted to, notably the classification developed
by Stephens (14) for Australian soils and also the miscellaneous classifications
used by F. A. 0. experts in tropical countries.

Of great interest for modern soil classification is the taxonomic system
developed in recent years by American soil scientists assisted by pedologists of
several other countries. The results of this new approach were recently publish-
ed (12)in a 7th approximation®*. In this system the taxonomic units are deter-
mined according to observable, and if possible, measurable properties in as much
as these properties affeet soil genesis or result from soil genesis.  In determining
the great soil groups-of Ceylon, the methods of diagnosis of the 7th approxima.
tion have been followed as closely as possible. Furthermore, in Chapter III,
an attempt has been made to group the soils of Ceylon according to this new
classification system. It will be observed that most Ceylon soils can be satisfac-
torily arranged within the categories of the new system. Although in a few
cases it has proved to be incomplete, it should be borne in mind that this new
system is yet an approximation and that new units could be introduced as they
become known. . )

v
¢

* In this paper this system is referred to as ‘. 7th appro.ximation .
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To illustrate the soil units which will be discussed in this paper, detailed
descriptions and analytical data are given for most of the great soil groups and
some of the subgroups. For readers who are not familiar with the physical
geography of the island, we refer to the maps at the end of the text.

The authors wish to present this study as a manual of the soils of Ceylon,
which might serve as a guide for recognizing the main soils of the country.
Since several of the great soil groups are inadequately studied and their sub-
division at the subgroup and lower levels of classification has yet to be under-
taken, the nature of this paper is essentially provisional. With further obser-
vational and analytical data the definition of the units could be made more
exact. Information from further soil surveys could result in the introduction
of other groups and also in the modification of the definition and nomenclature
of the present groups.

CHAPTER II -

GREAT SOIL GROUPS OF CEYLON

Following great soil groups ave described in this chapter :—

1. Reddish brown earths

. Noncalcic brown soils

o

. Reddish brown lateritic soils

B> W

. Red-yellow podzolic soils
. Red-yellow latosols

. Immature brown loams

I B Ut

. Rendzina soils
(:L’p. Grumusols

9. Solodized solonetz
10. Low-humic gley soils
11. Meadow podzolic soils
12. Bog and half-bog soils
13. Alluvial soils.

14. Regosols .

. R .
Furthermore, some remarks are made on the laterite and lateritic formations
observed in Ceylon. - . .o -
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1. REDDISH BROWN EARTHS

Profile deseription No. 1

Nomenclature

Theso soils are believed to be the équivalent of part of the red-brown earths
of Australia as described by Stephens (14). Similar soils have been called red
mediterranean soils in Indonesia by Dudal and Soepraptohardjo (3) and in Viet-
Nam and Cambodia by Dudal (2) and the senior author (unpublished work).
Reddish brown earths on limestone arc often referred to as terra rossa. The
group is thought to cover most of the non lateritic red and reddish brown loams,
distinguished by Joachim (7) and also his chocolate brown loams on (Archaean)
limestone. However, it does not include his brick red loams of the limestone
area in the Jaffna district.”

Morphology

Besides the modal soils, a subgroup with a predominant brown color and with
definite signs of wetness (gley) at some depth, is recognized.

In the modal soils, the A horizon is never differentiated into Al and A2
horizons. A transitional A3 horizon is often found. Generally, the transition
from A to Bt is gradual. The A horizon is usually less than 10 inches, often
only around 5 inches thick. The color is dark brown to dark reddish brown® and
more reddish in cultivated soils than in soils under a natural vegetation. The
texture is mostly sandy clay loam ; less frequently sandy loam or clay loam.
Structure may be weak crumb or weak subangular blocky when the texture is
heavy. More often, and especially in cultivated soils, the Al is structureless or
nearly so. Consistence is friable when moist or soft to slightly hard when dry.

The Bt horizén can be subdivided into Blt, B2t and B3t, with a fairly cledr
distinction between the three sub horizons. Very often, the Blt is developed in
a semi-recent colluvial material, whereas the B2t and B3t have been formed in
a much older, frequently somewhat transported, residual material. The two
layers are often separated by a stone line (erosion pavement). Such profiles
can  be termed polygenetic, the Bt development in the residuum
having started long before that in the colluvial cover. These profiles
do not, however differ in their inherent diagnostic properties from
soils developed on a uniform residual parent material and thus cannot be
considered as a separate soil group. The color in the Bt horizon is distinctly
redder than in the A horizon. In the B2t, the dominant colors are dark reddish
brown to dark red. Soils on Archaean limestone are usually somewhat redder

* Color names according to the Munsell soil color charts. o
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than soils on residuum from other rocks. The color of the B2t horizon in profile
No. 1 is slightly lighter and somewhat less red than average. Texture of the Bt
horizon, and especially of the B2t is distinctly heavier than that of the A horizon;
and is mostly clay loam or clay. Thus the B horizon definitely is an illuvial or
argillic horizon, which is confirmed by the presence of distinct clay skins or
coatings on the structural units. The structure in the B2t is moderate to
strong,- fine subangular blocky ; sometimes the peds are arranged in weak
prisms, which however are only visible in dry profile exposures. The consistence
varies quite strongly with texture and moisture status ; usually it is firm when
moist and hard to very hard when dry. The B3t has characteristics which are
transitional to those of the C horizon ; a somewhat lighter color and especially
a higher content of unweathered minerals and decomposing rock fragments.
In some cases, the B3t is calcareous or may even contain secondary lime concre-
tions. The C horizon consists of more or less decomposed parent material,
usually residuum of rather diverse character. In soils developed on Archaean
limestone, the B3t and C horizons may be absent or at least be so thin that
they hardly can be observed in the field. :

In the wetter part of the zone of reddish brown earths (e.g., Puttalam district), >
profiles are found in which the B3t and the C horizons show signs of recurrent
seasonal wetness, even to a stage where a weak groundwater laterite may be ’
observed in which the red mottles become irreversibly hard upon drying. =~ .

The. one subgroup which has been recognized has a distinctly browner color
in both A and Bt horizons. The color often observed for the B2t horizon is
dark brown (74 YR 4/4). Signs of recurrent wetpess are a light mottling or
rather an unevenness of color in the B2t horizon at medium depth (e.g., 15-30
inghes) and a more distinct gley in the lower horizons. Also manganese concre-
tions and spots, which do occur in most of the modal soils are much more
numerous in these profiles. These soils do not necessarily have laterite in the
subsoil, but soils of this subgroup with a weak groundwater laterite can be
observed in the wetter part of the zone of the reddish brown earths.

Chemical and Physico-chemical Characterlstics

The pH values in reddish brown earths are usually between 6 and 7 with a
general tendency to increase with depth. The soil may become slightly alka-
line in the lower Bt and in the C horizon, often dependent on the nature of the

" parent-rock. In areas with a higher rainfall the surfacé pH tends to be lower
but seldom falls below 5'5. - The cation exchange ¢apacity of the Bt horizon,
expressed in m.e. for 100 grams clay is usually between 45 and 55.

Base saturation values are above 409, usually higher than 709, and increas-
ing with profile depth.
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The few data available indicate that the O.M. content of these soils is rather
low ; somewhat around 1-2%, Cand the C N ratios are usually below 12. Pana-
bokke (10) found that the dominant clay mineral is kaolinite, with traces of
illite and with montmorillonite in the lower horizons (B3t and C). Fusion
analyses of the clay fraction indicate the ‘“non lateritic ”” character of these soils.
Joachim (7, 6) found 8i0,/A1,0; ratios of more than 2:2 for reddish brown
earths both on intermediate rocks and crystalline limestones.

Occurrence

In extent, the reddish brown earths are the most important soils of Ceylon.
They occupy by far the largest part of the lowland dry zone in the Northern,
North Central, Eastern and Southern provinces. A small area occurs in the
uplands around Teldeniya (Kandy distriet).

Environmental Factors-

The reddish brown earths are the modal soils of the dryer part of Ceylon ;
they do extend however to zones of intermediate rainfall. They are found
in areas with less than 85 inches rainfall. However, in the zone between the 65
and 85 inch isohyets they may occur side by side with red-yellow podzolic soils
or even be absent in some areas. Also, in the dry upland zone, roughly above
2,000 ft. no reddish brown earths were found. Average annugl temperatures
are between 79 and 82° F. ’

These soils are mainly developed on parent material derived. from Archaecan
rocks, mostly of a sedentary but sometimes of transported natuge. The rocks
vary from fairly acid to highly basic (crystalline hmcstonc), No, reddish
brown earths seem to have formed on rocks w1thout} an appredmb]e amount of
ferro- 0-magnesian minerals. .

1

Relief is not an important factor. Although most of these soils are found on
undulating to gently rolling mantled plains, they do occur in hilly terrains as
well. Free drainage however is necessary and in the depressions this great
soil group is replaced by hydromorphic soils (alluvial soils,_loyv-hmpic gley
soils).

The natural vegetation, most commonly found is dry mixed.evergreen forest,
characterized by the predominance of evergreen species with an admixture of
deciduous spécies. Most of this forest is secondary, the original forest having
been destroyed by sluftmg cultivation at one time or another. .In the dryest
part of the zone of reddish brown earths a vegetational type of }Jo,W open thorny

shrub -with isolated trees is found: Anthropomorphi¢ forest-savannah with

Imperata cylindrica and Cymbopogon confertifiorous is obscrvcd in the Bibile
area (Badulla district). -

A
L

10
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Present Land Use and Agricultural Potential

A greater part of the reddish brown earths are uncultivated or else have been
regularly used for ‘ chena ’ or shifting cultivation since medieval times. The
period of forest fallow varies with the population density of the region, often
approaching a three year period in some areas. Where sufficient underground
water is available, settled arable crops are grown with supplemental water.
Successful dry farming is restricted to the government farms and a few large

) private holdings. In the transition zones of higher rainfall towards the wet’

t zone more settled forms of agriculture including some plantation crop such as

-coconut and rubber are found. TFair extents of poor grade soils associated with ’
quartzitic rocks a.nd rough topography remain unused even for ‘ chena ’ culti-
vation. :

Research investigations at Maha Illuppallama have demonstrated that with
efficient weed control and correct tillage practices, the reddish brown earths
could be brought under very productive and sustained systems of rainfed
cropping. The sluggish drainage of the textural B horizon often has an adverse
effect on crops dunng seasons of heavy rainfall. Thé soils are poorly supphcd
with phosphorus which therefore has t6 be supplemented by phosphatic fertili-
zers. Prospects for large scale irrigation development dre very good in areas
with suitable topography. Flood irrigation should essentially be restrictéd to
the brown colored subgroups and the alluvial associates., The shallow soils
which occupy the (,rests of thc undulating landscapc are best ‘utilized
for forestry. . :

“* 2. NONCALCIC BROWN SOILS "
Profile description No. 2

Nomeneclature

These soils are similar to the noncaleic brown or shantung brown soils of the
United States (C'a}iform'a) They have been described under.the same name
by Moormann (9) in Viet-Nam. Joachim’s non 'laterltlc gray brown s&ndy
loams mclude these as well as some other soils. ‘

<

Mo.rpholog‘y:

Since only a few of these soils have beeh studied and deseribed, the general
morphological features are not as yet known in full detail. )

-

< "t 11
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In profiles developed on acid residuum under natural vegetation a distinct
differentiation into an Al and A2 horizon can be observed. The Al has a
grey brown color while the A2 is brown to yellowish brown. Texture is pro-
dominantly sandy loam. In cultivated soils the Al horizon is mixed with the
A2 horizon resulting in a grey brown color which assumes a lighter and greyish
color when the surface dries out. This ‘leached ’ character of the A horizon
distinctly differentiates these soils trom the reddish brown earths which may
occur in the same area.

The Bt horizon is yellowish brown to brown or very rarely yellowish red, and
has a distinctly higher clay content than the A horizon. Structure is sub-
angular blocky and clay coatings or clay bridges between the coarser grains
are present. The consistence is firm, and slightly hard to hard when dry. Base
saturation in this horizon is above 409%,. The C horizon consists of decomposed
acid gneisses with a low content of ferro-magnesian minerals.

Weakly developed noncalcic brown soils were observed on sandy-old alluvium
(terrace deposits) in the Polonnaruwa district. These soils show the same
characteristics as above, except that the Bt horizon is only slightly heavier
than the Al and there is no distinct color differentiation between the A2 and Bt.

Some soils of the transition zone between the reddish brown earths and the
red-yellow podzolic soils in the Puttalam and Kurunegala districts may have
to be classified with the noncalcic brown soils. These soils have the morpho-
logical characteristics of red-yellow podzolic soils but their basesaturation is
higher (more than 409, in the Bt) than permitted for this group.”

Occurrence

The noncalcic blOW]l soils are a group of lesser 1mpor’oam,(, in Ccy]on They
occur mainly in the Batticaloa and its adjacent districts and are found scat-
tered in the zone of the reddish brown earths, especially in the transutlon areas
towards the ]mv]smd wet zone.

Environmental Factors .

The noncalcic brown soils are found in the intermediate and dry zones of
Ceylon with an average temperature between 79 and 82° F.

These soils seem to develop mainly on acid parent materials such as the
Bintenne gneisses which have a low content of ferro-magnesian mindrals and
also on quartzitic transported. materials which are derived from acid rocks.

_ The transitional soils' of the intermediate zone are found on somewhat less
acid parent material. '

12 : -
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Relief is not an important factor, but the drainage definitely is ; noncalcic
brown soils are not found in poorly drained depressional sites. The natural
vegetation is dry mixed evergreen forest which gives place to damana or shrub-
savaunah on sandy soils in the Polonnaruwa, district.

Present Land Use and Agricultural Potential

A greater part of the noncalcic brown soils remain uncultivated except for
occasional ‘ chena’ cultivation which requires long fallow periods of 15-25
years. Settled forms of agriculture are rarely practiced on these soils except
on the transitional soils of the intermediate zone where permanent plantation
and orchard crops are grown. Irrigation development has brought some
extents of these soils under rice cultivation in the Eastern province. -

The agricultural potential of this soil group is fairly restricted under dry zone
conditions, The rough, irregular topography of the landscapes on which these
soils occur linits large scale irrigation development. Dry cropping under dry
zone rainfall corditions is hazdrdous because of the poor structural stability
of these sdils. Provided efficient soil conservation measures are adopted, they
could however be satisfactorily used far extensive pasture development.’

3. REDDISH BROWN LATERITIC SOILS

Profile descrlptlon No. 3

Nomenclature

These soils have been variably described as reddish brown lateritic soils and
yellowish brown lateritic soils in tropical soil literature. However, it is believed
that there is no exact equivalence with either of the two groups.

The term ‘ lateritic > does not imply the presence of a lateritic horizon, but
rather that the material of the solum shows low silica-sesquioxide .and silica-

" alumina ratios ; usually below 15 and 2-0 respectlvely The use of the term

lateritic is not very satisfactory.

Some of the reddish to yellowish red lateritic loams of the wet zone which
are described by J oachlm (7) can be'considered equivalent to the reddlsh brown
lateritic soils. :

Morphology .

The A horizon is never differentiated into Al and A2 horizons, but in most
profiles a transitional A3 horizon is observed.., Under uncultivated natural
forest the thickness of the A horizon is 12 inches or more. In cultivated-soils

13-
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on slopes, the Ap horizon is very much thinner or almost absent due to soil
erosion. On the other hand, on the lower aspects of the slope the eroded A
horizon materials have accumulated into a fairly thick, rather light colored A.
In the modal soils, the color of the A horizon varies from reddish brown to
brown and is always distinctly darker than in the underlying horizons. The
texture is mostly sandy clay loam ; less frequently clay loam, loam or sandy
loam. Primary minerals most frequently micas, arc always found in this
horizon. Structure is rather strong crumb to granular under natural vegeta-
tion, with a definite loss of structure in most cultivated soils. Consistence is
friable.

Transition to the illuvial Bt horizon or argillic horizon is gradual. Clay
content increases regularly with depth, the textures being generally clay loam
or clay. Clay coatings, often strongly developed can be observed on the peds.
The thickness of the Bt varies considerably, from less than 30 inches in eroded
profiles to more than 12 feet in normat profiles. Color in this horizon is variable,
ranging from red, reddish brown, yellowish red to strong brown colors. In
profiles developed on charnockite the color is somewhat redder and darker than
those developed on the less basie parent materials. Structure of the Bt horizon
is well developed subangular blocky, with a tendency towards the peds being
arranged into weak prisms. The consisténce is friable to firm when moist, and
slightly hard when dry. The B3t is transitional to the C and has a higher
content of weatherable minerals than the B2t. Transition to the C horizon
is gradual. The C horizon consists of residuum of decomposed rocks ; this
horizon is usually thick except in the profiles developed on (,harnocklt(, where
it is thin (generally less than 15 inches).

Some reddish brown laterltlc soils have (1cvc]oped on transported residmam
{old slope colluvium). These soils may contain transported lateritic concre-
tions, gravels or boulders from disintegrated older landscapes. Laterite form-
ation in sitn is rarely observed.

Chemical and Physico-chemical Characteristics

The pH values of these soils are usually between 55 and 6 with slightly
higher values for the surface horizon. There is no tendency for the pH to
increase in the deeper horizons or even in the C. The pH in watcr is distinctly
higher than pH in IN KCl in all horizons.

Cation exchange capacity of the B2t horizon is quite variable, ranging from
25 to 40 m.e. per 100 grams clay. Base saturation of the Bt horizon is generally
lower than 40%,, but values lower than 159, are-less common. Joachint (7)
reports a silica-alumina ratio of 1-59 and a silica-sesquioxide ratie of 1- 26 for
the A horizon of a reddish brown lateritic soil near Kandy e

14 .. . .
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Occurrence

The reddish brown lateritic soils are the dominant soils of a greater part of
the Kandy and Kegalle dirtricts. Narrow zones of this great soil group are

‘also encountered on the Eastern and South Eastern lower slopes of the central

highlands, but their extents have yet not been adequately assessed.

Environmental Factors

Occurence of the reddish brown lateritic soils is distinctly related to both
climate and topography. They are best expressed within the 75 to 110 inch
rainfall isohyets. Below the 75 inch rainfall region they are largely replaced
by the reddish brown carths and where the rainfall is over 110 inches the red-
yellow podzolic soils are dominant. The topography is mainly hilly and at
least sharply rolling. Most, if not all of these soils occur on terrains which
have beeén strongly incised by geological erosion. Since they have developed
on a rejunevated relief the reddish brown lateritic soils are comparatively
young soils. Tlrese soils are replaced by wet alluvial soils (paddy lands) in the
narrow intervening valleys.

The parent material on which the reddish brown lateritic soils are found is
mainly residuum or transported residuum (slope colluvium} which is derived
from the Khondalite series of Archaean rocks. Residuum derived from the
more,lq).asic charnockites is also fairly common.

Hardly arty natural vegétation is left on these soils ; the original dominant
vegetation is believed to have been a tropical wet evergreen forest.

Present Land Use and Agricultural Potential

Typical of the mid-country settlements are the mixed home garden crops
such as bananas and fruit trees which are grown on these soils. Apart from a
few tea, rubber and coconut plantations, the best quality cocoa estates are
found within this soil group. Vegetables and tobacco are grown in the rain
shadow region immediately east of Kandy. :

Almost the total extent of these soils are already under settled agriculture, so
that further utilization has to be based on increased production on the present.
ly cultivated land. The excellent drainage of these soils, coupled with their
relatively high structural stability, readily lend them to intensive agricultural
use with the aid of fertilizer. Simple terracing has been applied on these soils
to a,satlsfactory dcgree, but further anti-erosion measures appear to be neces-
scmry"on the steeper slopes

. .
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4. RED-YELLOW PODZOLIC SOILS

Profile descriptions: No. 4 Modal subgroup
No. 5 Subgroup with prominent A1 horizon

No. 6 Subgroup with dark horizon

Nomenclature

This great soil group is the equivalent of the red-yellow podzolic soils of the
South Eastern United States. Recent work has shown that the red-yellow
podzolic soils are a dominant group of soils in the wet tropics of South East
Asia (3,2,9). Theyaredeveloped on a wide range of parent materials other than
ultra-basic rocks. Stephens (14) recognizes separate groups of red podzolic
and yellow podzolic soils in Australia. A part of the Australian lateritic red
earths would also probably go with the red-yellow podzolic soils as defined in
this publication.

Soils belonging to this great soil group have been described aslateritic red
loams and earths, and in some instances as ground water laterites when such
a formation is present in the sub soil. Joachim (7) refers to them by such
names as ‘ the laterites and lateritic reddish yellow loams of the ultra wet zone’
and also as ‘the reddish to yellow red lateritic loams of the wet zone?, His

dry patana (grassland) soils, kekilla’ (fernland) soils, and a part of the wet
patana (grassland) soils are all found to belong to this great soil group.-

Morpholbgy

Besides o modal subgroup, the following subgroups are recognized :—
subgroup with soft laterite (cabook)
_subgroﬁp with prominent Al horizon
sub‘;ﬁ‘oup with dark horizon
More. subgroups may have to be introduced with further observational and
goil survey data. ‘

- In the modal soils-under natural vegetation, the A horizon is distinctly
differentiated into Al and A2 horizons. The Al varies in thickness and is not
strongly pronounced or very humiferous. . Under cultivation the A2 horizon
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tends to become less distinct as a result of erosion and mixing with the Al
horizon. This phenomenon is very common in the hilly terrains, especially
in the tea growing regions, where the A horizon may be practically absent
or else a new Ap horizon is formed on the former Bt horizon. In contrast to
erosion, there is also the phenomenon of accumulation in the lower aspects of
the slope where a thick A horizon develops, which is neither very prominent nor
very dark coloured. Profiles which have more than 20-30 inches of this
young colluvium without a clear horizon differentiation will have to be
excluded from this great soil group and classified with the regosols.

The color of the Al horizon is dark grey brown to dark brown ; the predo-
minent color of the A2 is a strong brown to yellowish brown. These brownish
colors persist under cultivation unless the A horizon is entirely eroded. The
predominant texture of the non eroded A horizon is either a sandy loam,
sandy clay loam or loam. Structure of the Al is usually weak to moderate
crumb or gl'anu1ar. Weak, subangular, blocky structures are predominant in
the A2, but it could often be nearly structureless. The distinctness of the
structure diminishes with cultivation. Consistence is friable.

T ranSItloﬁ to the illuvial Bt or the argillic horizon is usually rather distinct,
but rarely abrupt ; generally a Bl transitional subhonzon can be distingunished.
The thickness of the Bt horizon is hlghly variable, but is usually more than
40 mches in profiles which have not been subject to strong erosion. A Bt

.hOI‘]ZOIl of 80 inches or even 120 inches. is no exception among soils of this

group. The color of the Bt is much redder than that of the A and always

distinctly brighter (higher chroma). In a majority of the profiles the B2t is

yellowish red, seldom red, but could bé quite frequently of a brown to yéllowish

brown color. There seems to be no definite pattern in the occurrence of these

colors and quite often reddish and yellowish brown colors can be observed

side by side in a single profile exposure. Thus, no subgroup divisions could,

possibly be made on the basis of the color of the Bt horizon. The clay content

of the Bt horizon is usually higher than that of the A horizon with the dominant

textures being either sandy clay loam, clay loam or clay. Prominent clay

coatings can be observed in all profiles of this group. Consistence is ma,m]y ‘
friable when moist or slightly sticky and slightly plastic when wet. Since .
these profiles hardly dry out at any particular time of.the year, the consistence
when dry is not very well known ; but it is believed that 1t could be shghtly
hard, or very rarely it could be hard. ‘

Although there may be a few of these soils which may have certain aberrant
characteristics they need not be excluded from the modal group. As for example,
those soils on the lower slopes which are formed on slope colluvium of different

. . C7
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ages tend to be ‘underdeveloped’ in that there is only a relatively small
difference in clay content between A and Bt and in having weak clay coatings
around the peds of the B horizon. Likewise, soils on basic charnockite have
a Bt which shows the characteristics of a latosolic or oxic B horizon, similar
to the reddish brown latosols on basalt described by Dudal (2) and by Moor-
mamn (9). In the ultra-wet zone (roughly more than 150 inches rainfall),
soils developed even on other parent materials show this transitional character
to latosols in certain characteristics such as a much weaker structure in the
Bt, a high degree of friability, a lower bulk density and the apparent absence
of any appreciable quantity of weatherable minerals.

Subgroup {mlth soft laterite (cabook)

Many of the red-yellow podzolic soils which contain laterite concretions,
boulders or slabs are not necessarily classified under this subgroup. Soils
of this subgroup should have hard laterite or lateritic concretions which are
formed in situ at depths of less than 50 inches and passing to soft laterite at
less than 100 inches. When the soft laterite is present at depths greater than
this or is altogether absent, then the soil belongs to the modal subgroup or
one other of the subgroups. Usually, the hard, in-situ laterite starts at a
shallow depth ; sometimes in the Al llor'iz.on,'but more often in the B.  These
_concretions.may be partly decomposed. The softr Jaterite usually starts at a
depth of 70 to 100 inches ; very rarely at less‘than 50 inches. * This laterite may
be ‘ complete * (cabook) in the sense that the whole mass becomes irreversibly
hard upon drying ; or élse, it may be ‘ incomplete - with only the red motties
becoming . hard upon drying. ' Tt '

Subgroup with prominent A1 horizon

Noncultivated soils of this subgroup have a deep (10 inches ar more) and
very dark (10, YR 3/2 or 2/2) Al horizon Whigh is ‘sharply- contrasted to the
* A1 horizon of the modal soils. This Al horizon could become less dark and
shallower with ciiltivation and erosion, so that the soil may gradually trend
towards the modal subgroup. It is possible that there could be soils which,
apart from' the prominent AL, may possess the requisites of the previous
subgroup, i.e., have soft laterite at less than 100 inches. In such a case, the
presence of the dark Al horizon is considered preferential.

Subgroup with dark horizon ..

Soils of this subgroup show a dark colored horizon which ceincides niainly
with the upper part of the Bt. This dark colpr is apparently caused by humus
infiltrating from above. The horizon is from 2 to 6 inches thick.and is very

" distinet.” This dark color does not necessarily indicate a humus content
higher than in the overlying A2 as revealed in the analytical data for profile 6.
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In some cases the humus content is higher than in the A2, but even insucha
case the dark color may be due to a particular combination of clay and humus.
The dark horizons appear in profiles with both a ‘normal’ and a prominent Al,
but the presence of the dark horizon has preference in classifying the soil.

Chemical and Physico-chemical Characteristics

The pH values in these soils. are generally below 6 and often below 5°5,
with no tendency to increase with depth except in the weakly weathered C
horizon.. In the very wet zone, values of less than 5 are often found in the
argillic horizon. The pH values determined, in the 1N KC1 are always lower
than those in the water.

Both. cation exchange capacity (in ‘m.e. for 100 grams clay) as well as base
saturation ténd to be lowest in the wettest zone of the country. Here, the

* cation exchange capacity may be less than 10 m.e. for 100 grams clay, while

the base' saturation may be very low. Base saturation in the Bt horizon
increases with diminishing rainfall, but should be less than 359% if the soil

"is to be included within this great soil group. The base saturation of the soils

with a prominent Al is low to very low throughout as may be seen in the
analytical ‘data of profile.5. Fusion analysis of the clay fractions (7) show
silica-alumina ratios of less than 1°7, while the soils from the ultra wet zone and
soils with prominent Al (soils under wet grassland zmd fernland) show values
of even less than ] 4

Occurrence

The red- yellow podzolic soils are the dominant soils of the wet zonie of Ceylon
and also of the mtermedlatc zones at elevations over 2,000 ft. which include,
the semi-dry enclave of the Badulla- Bandarawela uplands The . subgroup
with laterite i 1s mainly concentrated in t;he wet lowlands of the Sabaragamuwa.
and Western ' provinges, The subgroup with promment Al is dominant on
the undulating platean areas of the second and third peneplams while the
subgroup wnth dark horizon appears to be confined to the Nuwara Eliya
district at elevations of 5,500 ft. and over. Thé modalsdilsare found through-
out- the wet zone, but their largest extents are in the hilly afeas of central
Ceylon. : ) !

~Environmental Factors } EEEERE
"The red-yellow podzolic soils avé the modal soils of Ceylon’s wét zone, both
in the lowlands as well as in the central highlands. In the lowlands, the lower

“annual rainfall limit above which they occur is around 80 inches, while in the
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highlands over 2,000 ft. elevation they occur in regions where the rainfall is
over 65 inches annually (Diyatalawa). Temperatures vary from an average
of 81°F in the lowlands to less than 55°F with occasional frosts in the
highlands.

They are developed on a wide variety of parent materials. These are mainly
residuum from Archaean rocks (with the probable exception of the crystalline
limestones), colluvium derived from such residuums, and old alluvial sediments
of river terraces such as those found in the valley of the Kalu ganga around
Ratnapura. . '

Relief, on the whole iz not a very important factor, and topographical
conditions may vary from nearly flat to mountainous. In the depressions
these soils are replaced by hydromorphic alluvial soils, low-humic gley soils,
meadow podzolic soils and bog and half-bog soils. On the other hand, the
subgroups other than the modal soils appear to’ be related to relief. Thus,
the subgroup with laterite is mainly found in the undulating to gently rolling
parts of the lower peneplain ; when the relief is more accentuated this subgroup
is only found on the footslopes of the hills. The subgroup with prominent
Al seems to be confined mainly to the gently rolling, more or less stable platcaus
of the second and third peneplains. The subgroup with dark horizon is found
on the plateau of the third peneplain at an altitude of 5,500 ft. or more.

Procecding from the lowlands to the uplands, the most important natural
vegetation types under which these soils are formed ate the lo'wland.t.ropical wet
cvergreen forest, the sub-montane ti‘opical wet evergreen forest, the montane
temperate forest and the (degraded) dry montane grassland or patana. The
soils with prominent Al are found ‘mainly under:fern vegetation (kekilla)
and also under wet montane grassland or patana. The dark'hori'zon red-
yellow podzolic soils seem to be confined exclusively to the wet montane
grassland. - It should be remembered that a large part of the natural vegeiation
has been cleared so that it is possible that the red-yellow podzolic soils may
have been developed under other vegetational types as well.

Present Land Use and Agricultural Potential - . .

The rod-ye].low pedzolic soils are extenswely used under a wide range of
erops. Limited extents under wet patana and in some inaccessiblg regions
arc yot unused. Where these soils oceur in the wet zqne lowlands coconut
is the chief plantation crop ; rubber is grown both in the lowlands and in
intermodiate elevations of the wet zone. Large extents of this seil geoup
which occur in the hilly regions of central Ceylon are mainly under tea. Where
they occur in the semi-dry uplands of Uva, thp best flavoured- tea §5 grown.
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In this same region increasing extents are being terraced and brought under
highly productive market crops. Vegetables and tobacco are grown in the
rain shadow areas immediately east of Nuwara Eliya.

Great potentialities for increased production exist on these soils. Almost
all crops have shown striking fertilizer responses to the major elements (N, P & K)
on these soils, the best example being that of tea which has shown an average
# 369, increase in yield over a ten-year period which has resulted mainly from
] correct fertilizer usage. Management on these soils is fairly straightforward.
Anti-erosion measures are necessary especially on the steep slopes which are

+ increasingly coming under cultivation.

5. RED-YELLOW LATOSOLS

Profile descriptions: No. 7 Red latosol subgroup

- ’ No. 8 Culcic réd latosol subgroup

Nomenclature

The term.latosol was fitst introduced by Kellogg (8) for the highly weathered,
deep, strongly colored soils of equatorial Africa. The term has since been
used in South East Asia (2, 9) and also in Hawaii (1) essentially for soils derived
from basic and ultra basic rocks, mainly basalt. Thus, the red-yellow latosols
of Ceylon may differ considerably from the latosols which have been described

_in other Asian countries and also from the krasnozems as described by Stephens
(14) in Australia. ' :

Joachiin has made no specific description of these sqils except that of the
calcic red latosol subgroup which he has classified as the brick red loams
derived from Miocene limestone (7, 6). .

-

Morphology

Three subgroups are recognized -—

Red latosols
Yellow latosols

Calcic red latosols »

‘The red latosols.are considered modal and will be described first.
One of the most striking characteristics of these soils is their extreme uni-
formity to a great depth with a distinct lack of horizon differentiation.

o *
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The A horizon is fairly thin and its color is hardly different from the under-
lying B or oxic horizon. The A horizon is loamy sand or sandy loam, without
structure and of a loose consistence. The B’ horizon though slightly heavier
has no indication of being an illavial or argillic horizon. Typical for the
texture of the B horizon is the very low fine silt (2-20u) content. The B
horizon may continue unchanged to as much as 40 feet. 1t is structureless
or at most, very weak coarse subangular blocky ; and is loose or slightly cement- _
ed when dry. The color of the B horizon is red to dark red ; seldom yellowish “
red (transition to the yellow subgroup).

The yellow latosol subgroup differs from the red latosol only in as far as the ’e
color of its B horizon is more yellowish, varying from yellowish red to yellowish ’
brown.

The calcic red latosols are shallow red latosols developed on transported
material which overlies Miocene limestone. The gradual decomposition of the
underlying limestone has released bases which have influenced the overlying
soil throngh the cyclic action of the vegetation. These soils have an extremely
thin A horizon which quite often is almost absent. In the B horizon, especially
adjacent to the limestone, a weak snbangular blocky structure and some inter-
rupted weak clay coatings can be observed. Such characteristics are transi- .
tional towards the reddish brown earths, and are mainly due to the mixing of
minimal amounts of clay liberated from limestone weathering with the soil
material of the latosol. Most of the calcic red latosols show ruptic profiles ; !
i.e. the soil mass is interrupted by the limestone rock which at one plage 1thay
be at the surface, and then only a few feet away it may be at 4 to 6 feet under .
the surface. These limestone outcrops.are usually only a few yards apart.
Special mention should be-made of the man made soils.in the Jaffna penisula,
whete the limestone outerops are dug out and the soil material in between the
rocks is uniformly spread on the levelled land so as to produce a suitable medin m
for irrigated cropping. - - : - ‘ )

Whereas the soils of the first two subgroups are unsaturated (base saturation
less than 459,), the soils of the calcic subgroup are more highly saturated with
pH values between 7 and 8 and sometimes with secondary lime being present.
Soils in the Jaffna area show a silica-alumina ratio of apptoximately 1-6 in
the clay fraotions as reported by Joachim (7).

Occurrence

The red latosols and yellow latosols oceur in close association in the western
parts of the North Central province between Mahnar and Puttalam. An
isolated small patch of this soil was found in the Sonthern province hear
Hambantota. The calcic red latosols appear mainly inf the Jaffna peninsula.
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Environmental Factors

Although these soils appear exclusively in the dry zone, they are definitely
not related to the present climate. They are old soils (probably lower Pleisto-
cene) formed under quite different climatic conditions. The reason for their

being confined to the dry zone seems to be the fact that they have been spared

from erosion in this region.

Topography of these soils is quite flat with an occasional erosion valley.
Near Hambantota, th‘ese.soils have assumed a dune topography, probably due
to the soil material having been reworked by wind at some period.

rI1

The parent material is believed to be old coastal allavium and the. geo-

-morphological position of these soils would thus be an old coastal shelf or

terrace. The parent material may have been more sandy at one time, but
all weatherable minerals have decomposed to sesquioxides and clay.

‘T'he natural vegetation is mainly low dry mixed evergreen forest with some
shrub land around Hambantota and Jaffna.

Present Land Use and Agricultural Potentigl

Very lumted extents of settled agriculture are found on the red subgroup

_and the- yellow subgroup ; and such extents are restricted to areas with a

reliable spurce of underground water. Hardly any ‘chena’ or shifting agri-
culture is practised om these &eils due to their very low inherent chemiical
fertility. Coconut is grown in the intermediate rainfall region.

The extremely poor water retention jproperties of these soils rules out any
chances of dry land cultivation. Conventional flood irrigation is unpracticable
on these soils due to their very rapid infiltration characteristics. However, the

- excellent physical status of these soils make them an ideal medium for raising

orchard crops with the liberal aid of fcrtlhzers and sprinkler irrigation.

rl\

he calcic subgroup in the Jaffna peninsula is one of the most intensively
cultivated soils of the Island. Sustained production on this soil is achieved

- by liberal use of bulky organic manure and lift irrigation. Extreme land

pressure is now compelling farmers to reclaim small plots of land from the
bouldery patches, by blastfing‘ out the Miodcene limestone boulders and then
spr ea.dlng out: the retmeved soil on the.levelled land. This operation could be
mechamzed to reclaim larger extents than being produced at present.
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6. IMMATURE BROWN LOAMS

Profile descriptions:  No. 9 subgroup of the wet zone
No. 10 subgroup of the dry zone

Nomenclature

The term immature brown loam has been introduced by Joachim (5) mainly
for young soils developed on mica schists at elevations of around 1,000 ft. in
the wet zone. In this paper, the concept is enlarged to include all soils with
similar characteristics both in the wet and dry zones and on a wider range of
parent materials.

These soils have also been described as'(tropical) brown forest soils where the
base saturation is high, and as ‘ sols bruns acides ’ or ‘ acid brown goils ’ where
the base saturation is low. '

Morphology

+

Two subgroups m:e distinguished according to the soil climate :—  » .

subgroup of the wet zone. Soils moist throughout the year, or e]s_e,.dry for
a period of less than two months (wet zone)

subgroup of the dry zone. Soils dry for a period of two months or more
during the year (dry zone).

The morphological features of the two subgroups show sufficient gimilarities
50 as to be described together.

The A horizon varies in thickness between 5 and 15 inches. Color is dark
brown to dark grey brown. The dry zone soils are usually somewhat redder
than those of the wet zone. Texture may vary from sandy loam to sandy clay
loam and is generally rather light. The A horizon contains many undecom-
posed primary minerals,especially fine micas if the parent material is micaccous.
Steucture is moderate to strong crumb, but granular and weak subangular
blocky structures may be found in the heavier textured soils. Consistence is
friable to loose, and the non cultivated. soils usually show a hlgh pore volume
with many larger channels and holes.

Transition to the B horizou is gradual. The B horizon is not an illuvial or
an argillic horizon ; textures of the A and B horizons are nearly the same,
although in some instances the A horizon may have a higher clay content than
the B as in the case of the profile described under No. 9.  Clay coatings should
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not be present in this horizon. The B horizon has been called ‘ color B ’ in the
gense that it is lighter and brighter colored than the A and at the same time
it is darker than the C. In the 7th approximation this type of horizon is
called a cambic horizon. Texture is predominantly sandy loam or loam. Like
in the A horizon, numerous unweathered mineral particles may be observed ;
especially micas if the parent material is more or less micaceous. Color of this
horizon varies from reddish brown to yellowish brown. The dry zone sub-
group, as a rule, has distinctly redder colors in the B horizon than the wet
zone subgroup. Structure in this horizon is indistinct, often weak crumb and
sometimes weak subangular blocky. Consistence is loose to friable and soft
when dry. Transition to the C which is usually observed at a depth of less
40 inches, is gradual to clear ; quite often it is wavy or even irregular with
tongues and sacs penetrating the C. At times, the B horizon rests directly on
hard rock. The C horizon is either decomposed rock or colluvium.

Occuirence

The fwet zone immature brown loams can be observed in the Kandy and
Kegalle dl,strlcts, where they occur in close association with the reddish brown
lateritic ‘soils. In their local distribution, they are found scattered in small
patclies while in the larger patches they occur in a complex pattern together
with shayllow reddish brown lateritic soils.

,The dry zone immature brown loams appear in scattered locations through-
out the .dry zone, They rarely occupy a large surface area and are most
frequent in areas having a marked relief as well as on the rock knob plains. In
their local distribution they are closely associated with the great soil group of
the reddish brown earths.

Environmental Factors

The immature brown loams are apparently young soils formed on surfaces
which have been continuously exposed to erosion or alternatively, in places
where transported colluvium has had a chance to accumulate. The latter case
is sometimes observed in the dry zone, but hardly ever in the wet zone.

Topography is an important factor in the wet zone ; for here, the immature
brown loams are always faund on rather steep slopes.- In the dry zone these
soils are observed on the slopes of hills and. rock knob plains, but the relief need
* not bé excessive. North of Bibile for instance, these soils are found on moder-
ate slopes in places where the original reddish brown earths have been entirely
eroded aftér periods of intensive cultivation several centuries ago, and where
the anthropomorphic savannah with a incomplete grass cover exposes a consider-
able surface of the soil to further erosion.
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The immature brown loams of the wet zone are generally formed on material
derived from mica schists or other micaceous rocks ; shallow, or lithosolic
phases of these soils can be found over charnockite. The pavent material inay
therefore be an important factor in the formation of these soils, since they seem
to be absent on materials devived from more acid rocks. In the dry zone, the
range of parent rocks seems to include most Archaean rocks and also the
colluvium derived from such rocks.

This soil group appears to be found mainly below the 110 inch rainfall
isohyet, while the limit between the dry zone and wet zone subgroup is some-
where between 80 and 90 inches.

The natural vegetation of the wet zone immature brown loam soilsis believed
to have been a lowland or sub-montane tropical wet semi-evergreen forest.
In the dry zone the natural vegetation is usually dry mixed evergreen forest,
while anthropomorphic forest-savannah with Imperata cylindrica and Cymbo-
pogon confertiflorus is observed in the Bibile area. o

Present Land Use and Agricultural Potential

Present land use on the wet zone subgroup is essentially very similar to that
of the reddish brown lateritic soils. Although its water retention is poorer
than that of the reddish brown lateritic soils, it is better supplied with some of
the chemical nutrients.” Further increased production on these soils should be
based on improving their moisture retention. :

The dry zone subgroup which is found on steep slopes and rock knob plains
is unused and has no potential for any economic development. -The’ deeper
and less sloping phases could be used in the same manner as the reddish brown
earths, with main emphasis on pasture development. :

7. RENDZINA SOILS
Profile description No. 11

Nomenclature

These soils have been commonly called rendzinas or rendzina soils.-

Morphology

These soils have an AC profile sometimes with a thin weak, éolor B or cambic
horizon. Profile No. 11 which has been described does not have a golor B.
The A horizon is usually more than 10 inches thick and is dark or very dark
grey brown in color ; texture is variable with clay contents higher than 159%,.
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\antly crumb, consistence is friable and the soil mass has
L’th many holes and channels. Base saturation is high,
onate in a finely divided form is found at some depth.
1ts are found mixed with the Al horizon. Transition to
| and is marked by a gradual increase of the soft lime-

‘C horizon is soft, chalk like limestone which is derived

- i uni@ weathering of the hard crystalline limestone. This weathering of the

hard limestone to the soft material permits the formation of a rendzina soil.

Occurrence .

Rendzina soils are of minor importance and only a few such soils have been
observed in the Matale and Polonnaruwa districts. They may be found in
other localities where the Archaean crystalline limestone is present. They
occur in close association with the reddish-brown earths.

Environmental Factors

The most important factor in the formation of réndzina soilsis the parent
material. They ar¢ formed only on soft limestone or on weathered hard
hmestone )

The 1endz1na soils are eonﬁned to the intermediate and dry zones with a
rainfall approximately less than 80 inches.

Topography is not a very importaﬁt factor, but no rendzinas seem to be
present in the low wet depressions.

Veget'ation is dry mixed evergreen forest.

Present Land Use and 'Agricultural Potential

Because of their shallow and rocky character, rendzinas are hardly cultivated.

Where they are sufficiently deep, dry land tree crops could be grown.

8. GRUMUSOLS
Profile description No. 12

Nomenclature

The term grumusol is taken from the recent American literature. These
soils are known under several names throughout the tropic and subtropics,
chief of which are black tropical and subtropical clays, black cotton soils
(India, Sudan), regur (India ; alsa used in Viet Nam (9)), margallite soils (J ava)
and gray soils of heavy texture (Austraha)
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Morphology

These soils show an AC or ACg profile without a trace of ¢ B. 1In Ceylon,
the color of the A is black or very dark grey brown ; it should be noted that
this dark color is not an absolute requisite for these soils, and that even brown
colours such as found in the brown soils of heavy texture in Australia
(14) are possible. The A horizon is usually a heavy clay with s clay content of
more than 35%. Sometimes, a thin, bleached surface sandy layer penetrates in
tongues to the lower horizon. The clay of the A horizon is of the montmorillonitic
type as indicated by its high cation exchange capacity and also its swelling and
shrinkage characteristics. Cracks up to 5 inches wide are formed when the
soil dries out, and the alternate swelling and shrinking results in a mulchy
surface layer (self mulching soils). This also causes the formation of slickensides
or inclined flat to curved planes with a polished appearance due to the oriented
clay. With increasing clay content these cracks, slickensides and the mulching
become more pronounced. The consistence is plastic and sticky when wet,
and very hard when dry. These soils show the characteristic “gilgai ’ relief of
low mounds with depressions a few inches deep, and a few square yards in
surface area.

Secondary lime concretions are found in the lower part of the A horizon and
a definite hovizon of these concretions can be observed in the transition zone
between the A and the Cor Cg. '

The C material is not necessarily related to the material of the A.  In most
instances the IT C horizon is decomposed acid Khondalite rock.

Occurrence ,

These soils are best expressed over a limited extent near Tununukkai (Jaffna
and Mannar districts), and a smaller extent is found near Kottukachiya (Putta-
lam district). They may ocenr occasionally throughout, the dry zone.

Environmental Factors

These soils are formed on montmorrillonitic parent material which in Ceylon

- seems to be recent or semi-recent ponded alluvial clay” In one case at least, it

appears as if the clays which have been deposited in now abandoned tanks are

an ideal parent material for the formation of these soils’ The grumusols found

in Ceylon are therefore essentially soils of depressed areas ; however, this low

gituation is not a necessary condition for their formation. These soils are
confined to the dry zone where the annual rainfall is less than 70inches. = ° -+
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'Vegetation around Tunnukkai is a grassland with scattered thorny shrubs
and a few trees, while at Kottukachiya the dry mixed evergreen forest is
hardly different from that which is found on the adjacent reddish brown earths.

Present Land Use and Agricultural Potential

Despite the good chemical characteristics of these soils they present difficult
management problems which arise out of their physical ‘properties. The
extreme stickiness when wet, and the hardness when dry make the cultivation
of these soils very difficult. Where water is not available for irrigated rice, a
system of dry land cultivation on ridged land may be resorted to.

9. SOLODIZED SOLONETZ
Profile d‘gscription No. 13 ‘

Nomenclature

This grom'lp includes both solonetz and solodized solonetz of the Russian
literature. ~ It however excludes the solonchaks, i.e., saline and alkali soils
without distinet profile development, which are grouped with the alluvial
soils. '

Morphology

No .attempt is made to separate the solonetz, and the solodized solonetz.
It is believed that most Ceylon soils of thig group have the leached or albic
horizon as well as a low content of free salts in the A horizon which are charact-
eristic of the solodized solonetz. :

The differentiation into an eluvial A horizon and an illuvial (natﬁc) Bt

_horizon is very marked. The A horizon which-may be from a few inches to
nearly 20 inches thick, is clearly subdivided into an Al and A2 horizon. The

texture of the’A horizon is sandy, i.e., loamy sand tosandy loam. This horizon
is structureless-and has a loose consistence. The Al is distinctly darker than
the A2 and is dark brown in color. The A2 is brown to yellowish or grey brown
in its upper part and has a distinct mottling (gley). The lower part which
penetrates «in tongues into- the Bt horizon is lighter in color, i.e., light grey
(albic horizon). Fhese horizons generally do not contain free salt and their pH
is.neutral pr even slightly acid. The transition from the A to the Bt is charac-
teristically abrupt. .

.
-
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The Bt horizon which is texturally strongly contrasted to the A has a sandy
clay loam texture. Color of the Bt varics, but it is usually dark or very dark
grey and is strongly mottled with yellowish brown and blackish spots. Struec-
ture is angular blocky, but the peds are arranged into coarse colummns with
typically rounded caps. These columns are often separated from each other
by tongues or thin layers of sandy material of the A2 horizon. Consistence of
the Bt is very firm to very hard when dry, and slightly plastic and sticky when

wet. This horizon has a high exchangeable sodium content and may contain -

free salts.

The C material has nearly the same texture as the Bt and it gradually goes
over to sandy material at some depth. It always contains free salt at some
depth.

Occurrence

Solodized solonetz occur along the seacoast in all provinces of the dry zone
and may therefore cover a significant extent.

Environmental Factors

The occurrence of solodized solonetz appears to be related to the presence of
salts in the parent material. Thus they are found on the more clayey parts of
the tidal flats and the estuary deposits. Some of these deposits are semi-recent,
while others which are situated as high as around 100 ft. like in the Mahaweli
ganga estuary, may be much older ; probably dating from the upper Pleistocenc
era. : ' .

The solodized solonetz are distinctly soils of the dry zone and the maximum
rainfall limit within which they occur is about 75 inches per annum.

Vegetation is predominantly grassland with thor 1y shrub and a few scattered
trees. Halomorphic plants are found on the younger and therefore probably
more saline soils, and at times even the grass cover is interr upted by numerous
bare spots. The older solodized solonetz have -a more continuous gr: ‘ass cover
with more bushes and trees; halomorphic plants are absent. A~ typical
example of such vegetation is the damana grassland on the lower rig}{t bank
terrace of the Mahaiveli ganga. : : :

Present Land_Use apd Agricultural'Poteniia] ) . _—

These soils are hardly used at present other than for some extensive grazing.

~ Some of these soils could be reclaimed by modern: techniques. Intensive
drainage and use of the correct quality irrigation water should be the foremost
requisites. In the reclamation of those lands which are only a few feet above
the average sea level, more expensive techniques may have to be resorted to.
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10. LOW-HUMIC GLEY SOILS

‘Nomenclature

These soils have been described as low-humic gley soils with a textural B
horizon in the American literature. This term apparently covers a part of the
inadequately defined hydromorphic soils which are so often mentioned in soil
literature. They are comparable to the low-humic gley soils described in Viet
Nam (9).

Morphology

Only those hydromorphic soils which have an illuvial Bt or argillic horizon
are grouped with the low-humic gley soils. No detailed description is given for
this soil group since these soils have not been studied in sufficient detail.

The A horizon generally shows a differentiation into Al and A2, but these two
horizons are very often mixed due to cultivation (e.g., rice cultivation). The
Al or the Ap is dark grey to dark grey brown in color, while the A2 is lighter,
usually pale brown and possibly strongly leached and thus very pale. There is
a distinct textural difference between the A and the Bt horizons with the latter
being clayey.

Due to the recurrent wetness, the Bt horizon is strongly mottled. This
mottling may be lateritic in nature if the red parts become hard upon drying.
In the wet zone, ground water laterite (cabook)is common in these soils ; the
presence of this material may necessitate the distinction of a separate subgroup.

A further subgroup division could be made on the basis of the base saturation
of the Bt horizon ; the low-humic gleys of the dry zone having a high base
saturation, while those of the wet zone are highly unsaturated.

Occurrence

The_low-humic gley soils are found througlrout the lowlands of Ceylon
usually in the lower topographic sites. They may occur in the uplands, especi-
ally on'the platéau areas, but are not found in the hilly terrains or in regions of
mountainous relief. These soils are associated with the main great soil groups,
especially the red-yellow podzolia soils and the reddish brown earths. In such
associatiohs, they are usually the lower menibers of the drainage catena, unless
they are replaced by hydromorphic allivial soils.

Environmental Factors

The dominant factor whlch governs. the expression of these soils is the perlodJ-
cally high groundwater level ; this may be the true groundwater or a water
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table which develops on an impermeable stratum during the rainy season.
These soils are therefore generally found in flat or depressional areas ; quite often
in the border zone of the depression.

This soil group is found on alluvial material ; occasionally on transported
residuum (colluvium) of varying lithology.

In the dry zone, the vegetation is a mixed evergreen forest which is hardly
distinguishable from the forest on the dryer, well drained members of the
drainage catena. The vegetation in the wet zone is not sufficiently known.

Present Land Use and Agricultural Potential

In the wet zone regions, rice and coconut are the chief crops grown on this
soil group, while in the dry zone this same pattern is observed where irrigation
from traditional village tanks is available.

There is yet a fair extent of these soils in the dry zone which awaits develop-
ment. Where irrigation water will be made available, rice could be grown
very successfully. Inteusive pasture production is possible on these soils with
an occasional supplemental irrigation during the dry periods. -

11. MEADOW PODZOLIC SOILS ,
Profile description No. 14

Nomenclature

These soils are named after similar soils which have been described as meadow
podzolic soils in Australia by Stephens (14). They are closely related to some
of the humic gley soils, or wiesenboden which have been described in the
Americap and European literature. However, it should be pointed out that the
meadow podzolic soils as described for Ceylon are acid, whereas the wiesenboden
usually have a high base status. ‘

Morphology

The meadow podzolic soils have a prominent Al horizon and an illuvial Bt or
argillic horizon. An A2 horizon which may be strongly bleached is usually
observed. ' )

The Al horizon is thicker than 10 inches and generally around 20 inches in
thickness ; it is dark grey to very dark brown in color. The organic matter
content is high, and at times can be 8o high that it may be transitional t';d'pe&t.
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The A2 horizon when present, shows distinct signs of wetness (mottling), and
has a low organic matter content. Color is grey brown to grey. A strongly
leached, light grey subhorizon (albic horizon) may be present. Transition to
the Bt is abrupt.

The Bt horizon is distinctly heavier than the A and is usually sandy clay loam
in texture. This horizon is vividly mottled with a pale brown or light yellowish
brown matrix and yellowish red ferruginous mottles or bands. Occasionally,

a thin iron pan is found in the upper part of the horizon ; quite frequently,

some of the red spots are concretionary (la,teritic.)

The C horizon is light grey in color a.nd is more or less reduced material of
variable texture,

These soils have a low pH and a low base saturation throughout the profile,
C/N ratios of the organic material are high.

Occurrence

These soils have been observed only in the highland plateau area around
Nuwara Eliya, They are distinctly associnted with the two subgroups of the
red-yellow podzolic scils one of which has a prominent A horizon and the other
a dark horizon.

Environmental Factors

Two main factors governing the expression of these soils are the periodically
high groundwater and the cool humid climate. These soils are therefore
developed only in the higher altitudes (5,000 ft. or more) with a ramfall in excess
of 80 inches per annum,

These soils are found in the depressional areas of the high plateau, usually in
the zone bordering the deeper parts of the depression.

Parent material is colluvial or alluvial valley fill of variable tez.(ture.

Vegetatipn is wet patana grassland with Chrysopogon sp., Rhododendron
thicket and giant fern.

Present Land Use and Agricultural. Potential

Very little use is made of these soils at present. Despite their limited occurr-
ence, these goils have a high potential for intensive pasture management if
adequate drainage is provided.
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12. BOG AND HALF-BOG SOILS

Nomenclature

This name is taken from the American literature (11) and it includes those
goils which have been described under such names as peat soils, muck soils and
mcor soils ; or, in more general terms have been named organic soils.

"Morphology

Bog and half-bog soils have an organic surface layer at least 12 inches thick
and containing a minimum of 25 to 309, organic matter, or 145 to 17°-5%, organic
carbon. The bog and half-bog soils of Ceylon are mainly composed of acid
peat which rests on marine alluvial material or alluvial valley fill.

Occurrence

The majority of the peat soils occur in the wet lowlands of the Colombo
district ; very limited extents are found in the Nuwara Eliya district.

Environmental Factors

"Peat formation takes place in wet, depressional sites and is therefore res-
tricted to the wet zone of Ceylon. The bog soils of the Colombo district have
been formed in backswamp areas which are barely above sea level, thus having
an absolute deficient drainage. In the uplands, peat.formation is confined
to the lowest part of some of the flat valleys in the plateau areas of the third
peneplain. The valley bottoms have a deficient drainage and they also
receive an excess of water from the surrounding high land. The reduced
evaporation at this cooler altitude has also helped in the fornmtlon of peat in
these valleys.

Vegetation of the lowland is a marshy swamp, while that of the hi‘ghland
is wet patana grassland.

Present Land Use and Agriculfural Potential

Most of these soils both in the lowlands and in the uplands are waste land,

The lowland bog soils can be reclaimed by regulating the hydrography
and maintaining a permanent groundwater table at a shallow depth. Deep
drainage should not be practiced since these soils tend to submde and dry up
irreversibly when deeply drained. '
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Horticultural gardens around the Kelani bridge in Colombo demonstrate
how these bog soils could be transformed into excellent land for truck
cropping. Minor element investigations may be necessary on these soils.

13. ALLUVIAL SOILS
Morphology

Alluvial soils are restricted to soils formed on recent water laid deposits
in which no profile development other than an accumulation of some organic
matter in the surface Al horizon has taken place. . The distinction between
alluvial soils and regosols is quite often arbitrary, especially in the case of
regosols on water-deposited slope colluvium. In this publication, alluvial
soils are mainly restricted to those soils which have formed on alluvium depo-
sited on more ov less flat flood plains and in valley depressions, which thus
excludes most of those soils found on slope colluvium,

The pedological horizons are restricted to Al or Ap and C or Cg ; however,
these soils show a considerable variation in morphology. Texture varies from
P gy

" heavy ciay fo coarse sand with considerable texture variation within. the

profile itself:  Medium to medium heavy textured soils seem to be the most
common in Ceylon. Natural drainage of the alluvial soils show a very wide
range of characteristics. Those formed on the semi-recent terraces in the
Bibile area are fairly dry and hardly any gleying is observed to a depth of
60 inches or more. At the other extreme, the very wet members which have
a slight organic surface layer and are saturated with water throughout the
year show blueish or neutral grey reduction colors. The alluvial soils of Ceylon
are usually medium hydromorphic soils with gley throughout the profile,
the reduced horizon occuring at a depth beyond 40 inches or so. The hydro-
logy of these soils is complicated by the fact that most of these soils are periodi-
cally innundated for rice cultivation. This often leads to the formation of
an ‘inverted gley’
(eventually blueish during mnundatl(m) in the surface horizons, in contrast
to the underlymg zone.

with stronger miottling and more neutral gley colors.

.Oecurrence-

Alluvial soils occur-all over Ceylon, uéua.lly in narrow strips in the valleys
and in the flood plains of rivers. Their total surface is believed to be around
1} million acres.
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Environmental Factors

Time is an important factor in respect of these soils. Since these soils are
of recent age, no genetic soil horizons have had a chance for sufficient expression.

Parent material is water transported and sedimentary. Topography is that
of the flat to slightly concave flood plains and valleys.

Natural vegetation is usually absent clue to cultivation, but is extremely
variable and related to the hydrography, texture, and salt content of the soils.
Dry mixed evergreen forest is found on most of the well drained soils in the
dry zone, swamyp forest in the backswamps of the rivers, and salt tolerant
plant covers including mangrove swamps on the tidal flats.

Present Land Use and Agricultural Potential

A large proportion of the alluvial soils of Ceylon are used for rice cultivation
and indeed these are the main rice producing soils of the country. The some-
what better drained members are used for growing coconut where the moisture:
conditions permit. A small proportion is uncultivated due to several limiting
factors. For example, most of the tidal flats are affected by a high salt
concenfration and have drainage problems, while some river valleys are
recurrently affected by flash floods.

Further exploitation of these soils should be based on an increased output on
the already cultivated land. To this end, improved irrigation practices,
more efficient use of fertilizer, use of improved seed material and organised
plant protection are the main techniques that have to be resorted to.

14. REGOSOLS
Morphology

Regosols are those soils without profile development other than the formation
of an Al horizon which are not included with the group of the alluvial soils.
In this publication, they are meant to also inclnde shallow, skeletal soils
over hard bed rock ; bare rock outcrops are excluded. These shallow soils
have been described as lithosols or lithosolic soils in the literature.

Like the alluvial soils, regosols show considerable variation in mox phology
However, no clayey or very wet regosols have been observed. .

Two main kinds of regosols can be distinguished on the basis of them geologlc
origin :

(i) The sandy regosols of the dunes and elevated béaches of the coastal
area. - v
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(ii) The medium textured, often stony or gravelly regosols on recently
deposited erosion products, i.e., slope colluvium.

The sandy regosols, though usually dry, may show a fluctuating water
table at medium or shallow depths. A distinction can be made according
to the state of weathering of the sand. Regosols from young beaches and

_ dunes are yellowish, and contain a fair amount of weatherable mineral frag-

\ - ments. Others are composed almost entirely of quartz sand, which may be

1’ =" pleached and whitish ; or which may be red to yellow due to a thin ferruginous
coating around the individual grains, i.e., latosolic regosols.

¥ The colluvial regosols vary strongly in clay content, amount of stones and
' gravels, and also in color. The color often reflects the color of the soils
- from which they are derived.

QOccurrence

Sandy regosols occur in more or less narrow strips in all coastal areas of
Ceylon. Colluvial regosols are mainly found on the lower aspects of the slopes
in hilly areas.

Environmental Factors

Time is an important factor for these soils as in the case of the alluvial
soils, regosols being usually so young that no genetic horizons cound possibly
have formed.

Man’s activity is an important factor in the formation of the colluvial regosols
since these are mainly erosion products resulting from the cultivation of
slopes.

Present Land Use and Agricultural Potential

' - Sandy regosols are hardly cultivated exoept-those on which Gyben-Herzberg
- lenses of fresh water oocur, where coconuts have beén successfully grown.
These are usually the regosols which océur in flat to very gently undulating
topography. Those with a dune-topography have a very low potential value.
, Increased production on regosols will depend mainly on an efficient use of

fertilizer.

2T

" The land use pattern on the colluvial regosols of the wet zone follows the
same as that of the goil higher on the slope from which it is derived. Tmproved
production on these oould be obtained by the same methods whioh would be
applied to the associated soil higher on the slope. :

5——R 20026, (10/61)
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LATERITE AND LATERITIC FORMATIONS

In the original concept which was proposed by Buchanan, laterite is the
soil material with reticulate, strong mottling that is usually soft, but becomes
irreverisbly hard upon drying and can be then used as building material.
According to this definition, the only laterite present in Ceylon would be the
true cabook. Subsequent authors have extended the definition of both
laterite and lateritic formations to include not only the soft material which
becomes hard on drying, but also the hard forms of the material which arc
present in the soil as boulders or sheets. Materials in which only the red
mottles become irreversibly hard upon drying have been called lateritic,
while the hard forms of these lateritic mottles have been called lateritic con-
cretions and lateritic gravels. Several authors, including Joachim have
extended the concept yet further, when they applied the terms lateritic and
laterite to soils rather than to the soil material. They have classified soils which
have a silica-alumina ratio less than 1-8 in the clay fraction, as lateritic soils.

In this publication, the definition of laterite or plinthite as developed in the
7th approximation has been adhered to. According to this definition plin-
thite is the sesquioxide rich, humus poor, mixture of clay with quartz and
other diluents which commonly occur as red mottles in platy, polygonal or
reticulate patterns and which may be soft or irreversibly changed to hard
pans or irregular aggregates. In the 7th approximation, plinthite or laterite
is further characterized as a highly weathered material, but this appears to
be untrue as a general statement. Indeed, qnite frequently primary minerals
and at times even free lime may be observed within the hard laterite
concretions.

In Ceylon and probably in the whole of South East Asia laterite formation

s observed in those horizons which are being presently, or have been influenced,
by periodically high water tables. Thus, laterite and lateriti¢ formations
are strictly hydromorphic formations which fall within the same category
of soil features as, e. g., gley-phenomena. Laterite formation is not related
to any- particular kind or direction of soil formation ; and lateritic concretions
can be found in practically all soils in the country if the hydrologlcal conditions
for their formation exist. A typical example can be observed in the Ham-
bantota coastal area where lateritic .concretions formed in situ, are present
in soils on semi-receut alluvium which is calcareous in spots. . In these profiles,
. the concretions are present in the lower part of the alluvial-cover which rests

on less permeablé residuum on which a ground water table builds up with
the rains. Nevertheless, it can be observed that latérite fornmtlon is strongest
in the wet zone under acid soil condltlons such as those which deeur in the red-

yellow podzohc soils.
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Laterite in Ceylon is best expressed in the flat and undulating wet lowlands
where relief and high rainfall satisfy the conditions for the presence of fluctua-
ting water tables. In the hilly uplands the laterite is scarce because of the
rejuvenation of the relief and the soils. The hydrologic conditions in this
part of the country are not favourable for a renewed laterite formation.

CHAPTER III

CLASSIFICAT!ON OF THE PRINCIPAL SOILS OF CEYLON
ACCORDING TO ‘“SOIL CLASSIFICATION, A Compre-
hensive System *’, 7th APPROXIMATION

In classifying the Ceylon soils aceording to the 7th approximation, the lowest
category to which subdivision is carried out is that of the great group, which is
roughly equivalent to the former great soil group level. No sufficient data were
available to make a satisfactory subdivision of the Ceylon soils at the subgroup
level of the new system. ~It appedrs that several new units may have to be
introduced at this level in order to satisfy the classification requirements of the
soils of Ceylon. Further detailed studies will be necessary before these units
can be correctly idenfified.

For each unit in each category a summary of the diagnostic characteristics,
as they apply to the soils of Ceylon, is given. The numbers used are those of the
7th approximation. For each great group the equivalent great soil group, as
desaribed in Chapter IT is mentioned.

. 1. ENTISOL ORDER

Soils exclusive of vertisols and mollisols with no dlagnostxc horizon other than
an Al or Ap (oohrno or hnstnc eplpedon)

1-1 AQUEN’T SUBORDER

Ent;rsols that are sabura,t;ed with water at some.season, havmg in addition a
peaty surface horizon (histic epipedon) or colors of the soil matrlx which
approach the gmy or blue or both these characteristies.

.

1 12 Psammaquent great group

Aquents that haVe asandy" texture to a'depth of 20 inches or more.
. "Wet sandy alluvwl sozls and wet sandy regosola of Ceylon would go
- with this great group.
‘|°:.: . . e . 39.
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1-13 Hydraquent great group

Aquents with very high water content and low bearing capacities.
In Ceylon some alluvial soils of the tidal marshes (mangrove
swamps) are believed to be hydraquents.

1-14 Haplaquent great group

Aquents with a texture finer than loamy sand in all or part of

the upper 20 inches and that do not have the characteristics of

the 1-13 great group. This great group covers the majority of ®
the alluvial soils of Ceylon; notably, all the wet, medium or ’
fine textured members of this great soil group.

1-2 PSAMMENT SUBORDER

Entisols, sandy to a depth of 20 inches or more and that arc not
saturated completely with water at any season.-

1-21 Quartzopsamment great group

Psamments that have more than 95% quartz and other m.merals .
resistant to weathering.

In Ceylon, this group would cover the strongly b]eached regosols

‘of the area between Puttalam and Chilaw, i.e.,so called cinnamon

soils ; and possibly some red sands 1.e., latosolic regosols in
Wilpattu.

. 122 Orthopsamment great group

Psamments ‘that have more than 59, soluble or weatherable

minerals such as fcldspnrs, micas, calcite, ferromagnesian

minerals ete : 1
The majority of the sandy regosols of Ceylon belong to this
great group.

2. VERTISOL ORDER

Soils with a high percentage of expanding clay (359, or more at some depth
in the Al horizon); with cracks in the dry season going down to at least the
wmiddle of the Al horizon, with tilted, wedge or parallelopiped strucﬁura]
aggregates, with gilgai or slickensides, or both.
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2-1 AQUERT SUBORDER
- - . Vertisols with gray or black colors which are saturated with water at
somo season.
211 Grumagquert great group

Aquerts which, when dry liave a loose, porous surface mulch,

&4 " Most of the grumusols of Ceylon go with this group.
2'12 Mazaquert great group
-

Agquerts lacking a porous surface mulch when dry, having a thin
cover of lighter textured material with bleached sand grains
which tongues into the underlying blackish or dark gray horizon.
A few of the grumusols, especially those with a thin sandy
cover are mazaquerts.

R 3. INCEPTISOL ORDER

Soils that have an Al horizon which is not prominent (ochric epipedon) and

. that have a color B horizon (cambic horizon) which shows no appreciable signs

of clay illuviation. In Ceylon, these soils contain considerable amounts of
weatherable minerals in the sand and silt fractions of all horizons.

34 OCHREPT SUBORDER

In Ceylon, this order is défined by the characteristics of the inceptisol
order. :

‘344 Dystochrept great group

_periods of more than 60 days, and with a base saturation in the

! » ' . Ochrepts that are usually moist and do not dry out entirely for
‘ B or cambic horizon of less than 809,.

- The wet zone subgroup of the immature brown loams can be
*‘ classified with this great group.

3:45 Ustochrept great group

Ochrept's'tha,t are entirely dry for periods of more than 60 days.
The dry zone subgroup of the zmmature brown loams can be
classified with thls great group

- . 41
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5. MOLLISOL ORDER

Soils that have a prominent, thick and highly saturated Al horizon (mollic

epipedon), and that do not have the characteristics of the vertisols. These
soils may have a color B or cambic horizon.

51 RENDOLL SUBORDER

In Ceylon this suborder is defined by the characteristics of the mollisol
order. Rendolls have developed on parent material which containg

more than 409, calcium carbonate. No great groups have been
distinguished.

The rendzina soils are rendolls.

7. ALFISOL ORDER

Soils without a prominent, highly base saturated Al horizon (mollic epipedom
with distinct evidence of clay illuviation in the Bt horizon (argillic or natric
horizon) and with a base saturation of mor¢ than 359, in the Bt horizon

7-1 AQUALF SUBORDER

Alfisols that are saturated with water at some season, thereby showing
distinet mottling, or grey colors, or both at shallow depth.

7-13 Ochraqualf great group

Aqualfs without a high sodium content in the Bt or argillic
‘horizon and without soft laterite (phntlntc) at less than 50
inches depth.

These soils are the high b&se status low- humn‘ gley soils wx‘rhout
soft laterite at shallow depth.

.

7-16 Natraqualf great group

Aqualfs with a textural B horizon (natric horizon) with, coburmaar
structure and with more than 15%, saturation with excha,ngaa.ble
sodium at some depth.

The solodzzed solonetz of Ceylon belong to thls grea,t group
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7-17 Plintaqualf great group*

- Aqualfs with soft laterite in the form of red mottles at less than
50 inches depth.

These soils which are sporadically encountered in the dry zone
of Ceylon, are the high base status low-humic gley soils with soft
laterite at shallow depth.

\ 7-4 USTALF SUBORDER

. Alfisols in which some part or all of the solum is dry for three months or
more, unless irrigated, and which do not show mottling, or grey colors,
or both at shallow depth.

7-43 Rhodustalf great group

' Ustalfs with a dark reddish brown to dark red color in the
. illuvial Bt or argillic horizon, i.e., hue of 5 YR or redder, value of
4 or darker ; having a cation exchange capacity of more than
- 40 m.e. per 100 grams clay.
. , These are the reddish brown earths, with the exceptlon of the
""" subgroup w1th a predomma,nt brown color.

7-44 Ultustalf great group

" Ustalfs with an argillic horizon in which the cation exchange
capacity is less than 40 m.c. per 100 grams clay.
The noncalcic brown soils go with this great group.

7-45 Typustalf great group

.Ustalfs with an argillic horizon, browner or lighter colored than
the rhodustalfs, and having a cation exchange capa.cmy
more than.40 m.e. per 100 grams. clay.

The subgroup- of the reddish brown earths with a predominant
brown color can be classified as typustalfs.

8. ULTISOL ORDER

Soils without a prominent, highly base saturated Al horizon (mollic epipedon)
with d;stmct evidence of ¢clay illuviation in the Bt horizon (argl]hc horizon), and -
with a base saturation of less than- 359%, in the Bt honzon some weatherable. *
minerals are prescnt in the'sand and s11t fractions.

* ’l‘hns is a proposed great group which is not mentioned in the 7th approxlmatnon
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81 AQUULT SUBORDER

Ultisols that are saturated with water at some season, showing .
distinct mottling, or grey colors, or both at shallow depth.

8:11 Plintaquult great group

Aquults that have at depths of less than 50 inches, plinthite or )
laterite that has not hardened. In Ceylon, those low base »
status low-humic gley soils and meadow podzolic soils which have

soft laterite at less than 50 inches go with this great group.

812 Ochraquult great group

Aquults without soft laterite at less than 50 inches and with a
thin or weak Al horizon (ochric epipedon).

The low-humic gley soils of low base stotus and without soft
laterite at less than 50 inches are ochraquults.-

8:13 Umbraquult great group

Aquults that have a prominent Al horizon of low base status
(umbric epipedon), and without soft laterite at 50 inches.

The meadow podzlic soils without soft laterite ot less than 50
inches can be class1ﬁed as umbraquults.

82 OCHRULT SUBORDER

Ultisols which do not have the characteristics of wetness, diagnostic for
the aguults and which do not have a prominent Al of low base status
.(umbric epipedon).

8:22 Rhodochrult great group.

Ochrults with dark brown to dark Yed colors (value of 4 or
darker) throughout the profile, including the transition between
the Bt and C horizons. No such soils have been definitely
recognized in Ceylon, but it i$ believed that at least part of the
dark reddish brown lateritic sotls which are developed on charnoo-
kite may go with this gr eat.gl oup. - '

8:23 Typochrult great group

Ochrults with lighter colors than the rhodochrults and without &
dark horizon as in humochrults. . . .o




SOILS OF CEYLON

This great group includes the majority of the red-yellow podzolic
soils and the reddish brown lateritic soils of Ceylon, with the
exception of those soils that go either with the rhodochrults or
the humochrults or which have a prominent Al of low base
status (umbric epipedon). The typochrult great group thus
seems to be too all-inclusive and it is therefore suggested that the
reddish brown lateritic soils be recognized as a separate great
@y group based on the presence of an appreciable amount of weather-

able minerals in the A horizon, i.,e., under the name eutochrult.

Sufficient data are not yet a.va.llable to make this separation on &
e quantitative basis.

8-25 Humochrult great group *

Ochrults in which the upper part (at least 4 inches) of the Bt or
‘argillic. horizon shows a distinctly darker color than the horizon
-above or below (hue of 7-5 or 10 YR, value of 3 or darker, and

chroma of 3 or less). The humus content of this horizon is
always distinctly higher than that of the horizon below, but not

" necessarily higher than that of the horizon above.
The-: red-yellow podzolic soils with dark horizon, but without a
. prominent Al cf low base status (umbnc epipedon) would go
w1th this new great group.

8.3 'UMBRULT. SUBORDER

" Ultisols with a prominent Al of low base status (umbric epipedon)
and without the characteristics of wetness, diagnostic for aquults.
In the provisional definition of the 7Tth approximation, the umbrults
- should not have an A2 horizon. The umbrults, recognized in Ceylon,
" however. do have an A2 horizon.
. No great groups are described in the Tth apprommatlon For Ceylon,
. .at.least two great groups would be necessary to accommodate the
. red-yellow podzolic soils with a prominent Al and those dark horizon
" red-yellow podzolic soils which have a prominent Al as well.
Tt is suggested that the presence of a prominent Al (umbric or mollic
< “horizon) is tecognized at too high a level in the classification and that
it might be better to enlarge and rename the ochrult suborder so as to
‘include the present umbrults. The presence of a prominent. Al
(umbric or mollic ltorizon) should then be recognized at the great
" group, or even the subgroup level.

* This is a proposed gitat gro'u]') wlhich is not mentioned in the 7th approximation.
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9. OXISOL ORDER

Soils without or with only a weak illuvial Bt or argillic horizon, and having a
sub surface horizon that has been called a latosolic B or oxic horizon which is
characterised by a weak blocky structure or no structure at all, many pores,
fifteen percent or more clay sized minerals, and no more than one percent micas,
feldspars or ferro-magnesian minerals in the sand and silt fraction.

The tentative subdivision of this order in the 7th approximation does not
provide for a satisfactory way to accommodate the red-yellow latosols of Ceylon
on the suborder or great group level.

10. HISTOSOL ORDER

Soils with an organic surface horizon of at least 12 inches, and containing a
minimum of 25 to 30 percent organic matter (or 14+5 to 17+5 percent organic C).

No subdivision of this order has been made in the 7th approximation. The
bog and some of the half-bog soils of Ceylon belong to this order.

CHAPTER IV

DESCR][P'MONS AND ANALYTICAL DATA
_OF REPRESENTATIVE PROFILES

All profiles described in this chapter were studied by the authors and the
stafl of the Land Use Division, except profile No. 7 which is adopted from
the profile description by Holland et alia (4); proﬁies similar to this were
observed, though not described in detail, by the authors. Profile locations
are indicated on the location map.

The descriptive terminology is in accordance with the Soil Survey Manual
(13) and the 7th approximation (12). Climatological data were obtained
from the Report of the Director, Depa.rtment of Meteorology, for 1956. Physio-
graphic terms such as ‘ mantled plain’, ‘ rock knob p]a,m , are adopted from
the land-form studies which have been carned out by the Huntmg Survey
Corporation Limited. .

o

The following -analytical methods were used :—

Mechanical analysis : the °International’ pipette method with . sodium

" hydroxide as dispersing agent. The ‘stone and gravel’ fraction comprises
all mineral particles failing to pass a 2 mm sieve. T

* Soil analysis were carried out under the direction of T. Swakumman, assisted by
T. B. Gamagedera and H. Dissanayake. Results are reported on the oven; dry basis,
except for organic .matter which is on the air-dry basis.

] ° 3 A . s
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SOILS OF CEYLON
pH : glass electrode on a 1 :1 soil-water mixture and a 1: 1 soil-IN KC1
mixture. »
’ Conduetivity : Type RC Conductivity bridge, 1 : 5 soil suspension at 25°C.
Organic carbon : Walkley and Black method.
Total exchangeable bases : Bray and Willhite method.

7 Cation exchange capacity : Sodium saturation at pH §-2 followed by
displacement with 1 N ammonium acetate of pH 7 and determination of the
displaced sodium.

Exchangeable cations : Sodium and potassium were determined using a
‘ Lange > model flame photometer, while calcium and magnesium were deter-
mined by the ° versenate’® titration method.

Total nitrogen : Kjeldahl method.

(Profile No. 1) REDDISH BROWN EARTH
Area : Ratnapura district, Timbolketiya.
Vegetation : Tropical mixed Vevérgreen forest “and shrubs.

Parent material : Seini-recent colluvium over residuum froxi_x mica schist
{Khondalite series). : o ‘

Topogl‘aphy 2 3"/0 QIope on the side of a low rldge undulatlng, ‘mantled
plain®; 250 - 300 ft. eleva.tlon .

Climatie data : Tempera.ture : ,Hambantota, Réin'fa,ll:: EmBilipﬂiyai

J - Fo..M A M J J. 4 -8 -0 N.- D Yy .

Mean tempera- 79 ..'79 ., 81 ..8 ,.82..82.,82..815..8 ..81..8 .. 8 .. 81:
ture (1928-1956) "F PN gy .

Mean raipfoll— 4:6.. 3-0..6:75.. 7-0,." 46.. 16.. 21.. 1+4.. 3:0.. 88..995.. 8§2.. 61
(1915-1956) inehes . e : R

Proflle Description - 3

Al 0 - 4 inches ; dark brown (7 ‘5 YR 3/3) sandy doam, somewhat fine
‘gravelly, mica fragments; structureless massive ; friable; many .
fine to coarse tubular and mterstltlal pores many réots; smoéth,
gradua.l tra,nsmon to ' e )

Blt 4—.15 1n_ches reddlsh to da.rk brown (5—75 YR 4/3) sandy cla.y‘

. - Joam, somewhat fine gravelly, mica fragments ; weak fine subangular - -

blocky ; weak clay coatings ; firm ; many fine and very fine tubular
."mped -pore$ ; many roots; wavy, abrupt tr&nsttlon to :.

6" .. ' s Tt [ ‘e
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II B2t 15- 41 inches; yellowish red (5 YR 4/6) gravelly and fine gravelly
sandy clay with angular quartz gravels and decomposing feldspar
fragments, mica fragments; very stony (erosion pavement) in upper
5 inches which layer contains some potsherds of primitive pottery ;
moderste fine subangular blocky ; strong, continuous clay coatings ;
firm, hard when dry ; many fine to very fine tubular inped pores ; less
and thinner roots than in foregoing ; wavy, gradual transition to :

II B3t 41 - 51 inches; yellowish red (5 YR 5/6) fine gravelly sandy clay
loam, many decomposing feldspar fragments, angular quartz gravels;
numerous mica fragments; yellowish lighter spots; weak medium
subangular blocky ; fewer clay coatings ; friable ; some pores ; fewer
roots; wavy, gradual transition to:

IIc 51 inches - ; multicoloured loamy sand with yellowish (10 YR 7/6)
decomposed- mica schist, stratified, very micaceous in layers ; some
layers somewhat stronger weathered ; wassive, structureless; very
friable ; few pores and roots.

Analytical Data

Particle size l g Exchangeable Qrganic
= distribution ~ | 5 | cations, m.e/ 100g matter
— |— - % | — _

2 2l "‘?‘ %’L N £ gl &
3 S13 1818 1% 7381 212 o
= = 22 =] ‘ < < = b=
£ 5 & | A 21v|8 =N E|l 2| & £
s lglzl=lzlzlE2]s A R
[ S S 3 =1 82| 8]k < 1A 2 ] ° S
1) = 2|3 |F|8|8|R|Z|8|2 || 8| 218|812 lc]|5
0- 4 AL 11-4158-0)25-2) 7-1§18-0} 7-1] 6-110-06}0-07) 0-82) 6-2] 2.3) 0-8}12-7| 77 12f 9
4-15 [BIt 8:9(52-6|23-0| 6-2|23-1| 6-8f 55|004({0:06/0-41| 4-4) 2.3 7-4[14:4| 51 05! o
15-41 [II Bat!28-3153-0}12-6| 4-7| 356 65 5-2] 0-0410-00! 0-85! 521 $1) 91l174) 52 | — | —
41-51 |LI Bst| 8-4|51-1)21-0f 7-4|28-2] 62| 50|0-03;0:13{0-45| 77| 1-1| 9-8{184] 53 | — | —
51+ [TIC 14:5{76:7|18-91 3-3| 47| 6-6| 49|0-07(0-13|0-22] 37| 15| 60 -8~l 4| — [ —

(Profile No. 2) NONCALCIC BROWN SOIL -

"Area ¢ Batticaloa district, Padagoda.

~ Vegetation : Low tropical mxed evergreen forest and shrubs ; some planted
trees.

Parent material : Residuum from acid gnexss (Bintenna series) w1th a low
content of ferro-magnesian mmerals i

Topography : 2 - 49, slope; low ndge.ma mantled plain’; undulating with
alternating low hills and alluvial plains s 200 - 300 ft. elevation."
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Climatic data : Temperature : Batticaloa, Rainfall : Amparai.

J F M A M J J- A S 4] N D Y

Mean tempera- 78 .. 78 .. 80 .. 82 .. 84 ..85..8 ..8 ..8..81..79.. 78.. 81-4
ture—(1928-1956)°F

Mean rainfall—14-15.. 49.. 3-8..355.. 35.. 1:7.. 1-7.. 2:8.. 36..7-1.. 10:0..14:45.. 72:4
(1875-1956) inches

Profile Description

Al 0 - 8 inches ; dark gray brown (10 YR 4/2) fine gravelly sandy loam ;
weak granular and weak fine subangular blocky ; slightly hard ;
common fine interstitial pores and many fine tubular inped pores ;
many roots; wavy, abrupt transition to :

A2 8- 10 inches ; ruptic horizon with Al horizon penetrating; brown
(10 YR 5/3) fine gravelly sandy loam ; weak fine subangular blocky ;
friable ; many fine tubular inped pores; many roots ; smpoth, clear
trausition to :

Blt 10 ~ 14 inches; yellowish brown (10 YR 5/4) fine gravelly sandy
clay loam ; weak fine subangular blocky ; weak clay coatings and
clay bridges between coarser grains ; friable ; common fine tubular
inped pores; less roots; smooth, clear transicion to:

B2t 14 - 26 inches ; brown (7'5-10 YR 5/4)finegravelly sandy clay loam ;
moderate fine and medium subangular blocky ; distinct clay coatings
and clay bridges between coarser grains ; firm ; common fine tubular
inped ‘pores ; some roote; smooth, gradual transition to :

B3t 26 — 38 inches ; reddish yellow (75 YR 6/6) fine gravelly sandy clay
-loam ; weak medium subangular blocky ; weak clay coatings ; firm ;
common fine tubular inped pores ; few roots ; wavy, clear transition
to: - . .

c 38 inches + ; decomposing feldspar-quartz gneiss with few micas,
some stratification still visible.

Analytical Data
@ Particle size g Fxchangeable Organic
& distribution .} =] 2| cations, m.e/100g matter
P J— - . Q |l
g AN - .
A P S D Il - R e - 3 . HER g
Eg‘égmi%ﬁza 2lEp e 2
Q B . 2| o |8 E N -1 L . 1 2) %] 2
gla|glalg|g 882 8laiule|5]B|B 4|05

o- § |ar |217] 048] 28-4] 182|100 64| 55|0-04] 00| 0:87] 44| 15| 60| 0.4| 73 | 1:8] 10

10-14 [Byt  |12:5|482| 267|148 27-4| 64| 50|0-03|0-04|'0-33| 25 1.7] 45| 82| 65 | 05| 7

14-26 |Bet  |10-4|48.9|22:4(11:0{ 200] 62| 48[0-03/0-04|0:32| 24| 22 40| 88| 56 [ — | —

26-38 (Bt - 17:5/51-9{23:0(14-4{ 237 64| 48] 0-02|0-04|0-30 2:4] 12| £3] 73] 5o | — | _
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(Profile No. 3) REDDISH BROWN LATERITIC SOIL

Area : Kandy district, Kandy.

Vegetation : Tropical wet forest and some bamboo. The forest has been
thinned out considerably and part of the undergrowth has been cleared.

Parent material : Slope colluvium over residuum from micaceous schist
{Khondalite series).

Topography : 40%, slope on the side of a hill in a deeply incised ridge and
valley, landscape ; 1450-1550 ft. elevation.

Climatic data : Temperature and Rainfall : Kandy-King’s Pavilion.

JFMAMJ'JAS'O.ND ¥

Mean tempera- - Y5 L TTB.. 79 .78 76 .. 75 .. 76 .. 75 .. %71 .75 .. 4 .. 78
ture(1928-—19.)6) "F O

Mean  rainfall— - 6-20. 2-3).555.. 60..705.. 81.. 69.. 50.. 64..101..106.., 81.. 82
(1926-1958) inches .

Profile Description -

0.5-0 inc'hesv; partly decomposed litter of forest l_éa.ves.

0 -6 inches ; reddish brown (5YR 4/3) fine gravelly clay lda.m, some
‘fine mica fragments; moderately strong fine crumb and- granular ;

friable ; many find and very fine interstitial and tubular inped pores ;
many roots ; smooth gra.dua,l transxtnon to:

- 10 mches reddish brown (2.5 YR 5/4) fine and coarse gravelly
cla,_y loam, 'some quartzites, some fine w.ica fragments; moderately
strong fiite ’crumb and granular, subangular blocky in spots;
friable ; many fine and very fine interstitial and tubular inped pores ;
many roots ; smooth, gradual transition to':

10 — 15 inches ; reddish brown (2.5 YR §/5) fine and coarse gravelly
clay, some quartzites, some fine mica fragments; moderate fine
subangular blocky ; weak, ‘continuous clay ooa.tings', friable to
firm ; many fine interstitial and tubular inped porse; somewhat
less roots ; smooth, gradual trans tion to :

15 - 37 inches red (2.5 YR 5/6) fine and coarse gra.vellv Qlay,
moderate content of fine a.ngula.r quartz gravel, fréquent fine mica
fragments | moderately strong fine subangular blocky structure
composed to weak coarse prismatic units in the dry profile exposure ;
distinct to strong continuous. clay coatings; firm and hard when
dry ; many fine tubular mped pores ; few roots; smooth, clear
transmon to: '

Ratreas ]
°
-




- SOILS OF CEYLON

II B3t 37 - 51/61 inches; red (2.5 YR 5/6) somewhat fine gravelly clay
- loam, increasing content of fine mica fragments and some nearly
decomposed rock fragments; moderately weak fine svbangular
blocky ; distinet clay coatings ; slightly hard ; common fine random
tubular pores ; few roots ; irregular, clear transition to :

) IIC 51/61 inches 4 ; mixed horizon with somewhat weathered material
o and decomposing rock in which original rock structure is still
visible. The weathered part is light red to reddish yellow (2.5

YR 6/6) micaceous loam ; structureless ; very friable.

W
. Analytical Data
. Particle sizo ~ ! g Exohangeable : Organic
® .distribution | = | 8 | cations, m.ef200g [ " [ * matter
5 R prpe b e T 2 el e
£ gl &1 & a3~ | B SR )
S &% | 1] v ° &) T = % ey i)
s §lelr|®|s |V BBl E|B| @ g
agg'gag:gmgga LR el 8] el
= | 8% 2 a
Bl g laleg|lEle% 8| BB S 2| 8|88l &|5|S
. 0- 6 (A1 |200l977]208] 245]81-7] o4] 5.5|0-16|010| 038|104 65198318 61 | 41 10
6-10 [As | 60+5]34-6(24-0]19°8] 40-3( 6-6] 670-08/0:03(0-37| 4-6[ 4:3/10-3 2000 51 [ 15[ 8
10-15 |Bet | 55-8]30:5 14-5| 11:0 56-3| 6:0| 52| 0-05/0-03| 021 22| 24| 5'4|164| 31 | 09| s
15-37 |II Bat | 23-8/26:1]19-4/15:5| 541" 5.8 5-3] 0-03 0-02] 011 13| 27| w1][158{ 26 | — | —
37-61 |11 Bat| 7-2|312|32:5 20-5,34.9] 55 4-3]0-02|0-04/ 0-10| 0-8] 1.6| 2:7/135! 20 | — | —
61 . _ 1o . .
51/61 |ILC | 06]36:051-1|250]138| 57| 42]002|007]0-00) 05} 9] 33133 24 | — | —
+ RS L L
{(Profile No. 4) . RED-YELLOW PODZOLIC. SOIL
Area : Ratnapura district, Pelmadulla.
Vegetation : Rubber garden, local thorny brush and grass.
Parent material : Slope colluvinm with lateritic gravels over residunm
from garnet-sillimanite schists (Khondalite series). -
- Topography : 109, slope ; lower slope of a low ridge in a sharply rolling
. to hilly ¢ ridge.and valley ’ landscapé'; approx. 500 ft. elevation. :
Climatic data : Temperature : Ratnapura, rainfall : Pelmadulla.
J F M .4 M J J 4 S ‘o N D' ¥
Mean tempera- 80 .. 81 .. B2 .. 82 .. 82 .. 81 ..80-5..80:5..805.. 80 .; 80 .. 80.. BI
ture-—(1928-1956)°F. . : .
."  Mean ralnfall—, 64.. ¢8.. 491..104..156..151..105.. 95..11:1..141,.135.. 96.. 120G
(1870-1966) inchea . . ) . L R
. ) : . ',.
. . L. . . ‘ bl
. - . ° .‘..
. i '
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Profile Description

Ap

A2

Blt

0 - 3 inches ; dark brown (10 YR 4/3) fine gravelly sandy clay loam,
lateritic pebbles, bleached white sand grains; moderate crumb ;
friable ; common interstitial exped pores; many roots; smooth,
clear transition to :

3 - 15 inches ; yellowish brown (10 YR 5/5) fine gravelly sandy clay,
lateritic pebbles; very weak fine subangular blocky; friable ;
common fine and medium interstitial exped pores many 1oots ;
smooth, clear travsition to :

15 - 23 inches ; strong brown (7.5 YR 5/6) fine gravelly sandy clay,
lateritic pebbles and quartz gravel ; modevate fine subangular blocky ;
clay coatings ; friable to firm ; pores as above 5 less roots ; smooth,
clear transition to :

JI B21t 23 - 39 inches ; yellowish red to strong brown (5 - 7.5 YR 5/6) clay

with some decomposing rock fragments; moderately strong fine
subangular blocky ; distinet, continuous clay coatings ; firm ; common
fine -interstitinl and tubular pores; few roots; smooth, clear
transition to : '

II B22t 39 - 62 inches ; yellowish red (5 YR 5/7) clay with deconmiposing

rocl: fragments which give more yellowish and move red spots ;
moderately strong fine subangular blocky ; distinet, continuous
clay coatings; firm; common fine tubular pores ; ;diﬂuse,' wavy
transition to :

I B3t 62 inches -+ ; strong brown (7-5 YR 5/7 ) clay W1th numerous decomp-

sing rock fragments, mottled with red and yellow ; weak subangular
blecky ; clay movement and coatings in the matrix but not in freshly
weathered parts; friable; few very fine tubular exped pores
(description discontinued at 80 inches).

Analytical Data

3 Particle gize g Iixchangeable Organic
distribution s El " ecations, mn.e/100g . matter
. E S = . i v-< g . * & & | -
Q 2 =t a3 3 . b <
BRI E T DU FA A BSR4 SLElE
= =1 ‘ ) =
2| B2l "8 2 E|H Blgl&| 8
a E a ~ D b r:i — "g . s .o Q =
2 s1e(g|2lsz5l 2| =2]l=2! 8! e | @[ E| 2 z
A Hia2|ld(a2 |&°D|2|a/lo/m M| o|» sBl0|A|lo} o
0= 3 |Ap 33-2{ 55-1|10-6| 4-4[335| 53 '4'0 0-04 0-03| 0-12( 0-56| 1-2| 2:6|10'1| 20 1.6/ 10
3~15 [Ap | 684|477/ 11-6| 4-0] 409 55 4-1|0-02f 0-04| 0-09| 0-39|" 0-8) 0-8| 90| 9 [ O-b‘l 10
15-23 |Bit | 63-2}1454]12:2] 59|48:3( 57| 41 OOE 0-04]0-08| 0:17} 04| 00 @0 7 | 06] 9
23-30 (IIBe1t | 31-5|37-4] 14-4] 7-8|47-9 57| 4-2|0-02| 0-03|0-07|0-09| 04| 0-:6[102] 6 | — | —
39-62 |[TIB2at |17-0| 40-2]15-3] $:2| 461} 6-0| 4-3)0°02]0-02| 0-09] 0-17| 0-4] 06| 91| 6 | — | —
62+ IIIBgt| 9-3|41-916:6( 9-4|41-2( 6:0| 4-4 0-02}0-04/0-08/0-00| 0-4| 06 88 6 | — | —
. o
52 !
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(Profile No. 5) RED-YELLOW,_PODZOLIC SOIL

Subgroup with praminent Al horizon

Area : Ratnapura district, Kalawana.
Vegetation : Young rubber garden on previous fernland (kekﬂla.)

 Parent material : Residuum from biotite schists, garnet sﬂhmamte schxsts ;
and feldspar rocks ; somewhat tr&nsported in the upper part.

Topography : 69, slope ; low rldge m a ro].hng upland pla.teau a.pprox
-800 ft. elevation. - )

- Climatic data : Temperature and rainfa.]l : R‘atnapura at 130 £t. :

7 F M 4 M Yy J 4 S 0 N D ¥

Mean tempera .. 81..82.. 8., 82 EN 81‘ .. 805 80‘5 80-5.. 80 .. 80 .. 80 .. 81
ture (1928—1956)°F ; -
Mean rainfall— 6-2.. 5-3..10-3..11-Z., 20'9.. 18:5.. .11-4..14°5,,18:0..14:8.. 9-1.'.}52-9(

(1868~1956) inches

Proﬂle Descnptlon

~A1 S 5_-50 10 inches ; very dark gray brown (10 YR 3/?) fine gravelly sandy

o 'clay loam, lateritic concretions, fine angular quartz -gravel, some
rock fragments; moderate fine ‘granular ; very friable ; many fine
ra.ndom interstitial pores ma,ny roots smocth, clear- transmon to

10-21 mches, brown (10 YR 4/3) ﬁne gravelly cla.y loam, less
laterite concretions ; structureless ; fna.ble, common fine pores ;

- some signs of cla,y or clay humus movement ; few. roots ; Smo sth,
) -clear transition to :

.. 21 - 32 inches; brown (7.5 YR'5 /5 ) fine gra.vellyclay loa,m modera.tely :
» weak -fine subangular ‘bloeky ; distinct clay cOa.tmgs ; frla.ble few
.- TOOtS ; smooth, clear transition to.: : o

32- 50/70 inches; yellowish" red (5 YR 5/6) clay, some gravel and

laterite concreticns, thin oriented angular quartz 'gravel layers; :.
. moderately streng fine subangular blocky ; strong, continuous 'cIay

_coatings and distinct clay movement in pores; slightly sticky,
slightly plastic ; very few roots; variable, clear transition to :

,_'50/70 inches -+ ; hori‘zon which varies strongly within the profile o
_exposure ; B3t, C or Cen. . The Cen is a wottled clay’ Wlth Soft late-
__ritic red mottles, . The C is decomposed rock. .
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Analytical Data

I e Particle size e Exchangeable - Organle *
—_ distribution ... | 2 | cations, m.e/ 100g matter
@ - W o 20 —
- |2 e g ]2 g
2| gl 3] s13 13128 2=}
g M IO I O o PO - I gElE s g
= g | . =
512 1: e85 55 2o |2
—— Q
21 E[S15 12 |888 |m | |8ls o | 2B 83 5
AlEl2]le | =2[&%0 al&Aa|oj& |M o iBle o |s|o |
0-10{A2 50.2]59-9{15-2] 5-7(26-2| 5-6[ 4-8/002{0-:04/0-21] 02 01 06{155( 4 1-8 18
10-21/Az 546) 44-8;16-7) 6-8) 38:8]- 55 5-2 0-01 0:04]0-12], 0:{1. 021.0-5/11-0} 5 0-7 18
21-32|Bit ;286 367|24-4(13-8|37.2| 57| 55| 0:01]0-04|011] 01| 0'1f 0-4|11-0] 4 | 06| 15
4 — —

2(2)7‘70 Bt 161} 27-8(29-0/19-4| 46:0| 6-1| 5-8|003|0-09|0-12| 01| 01| 041117

(Profile No. 6) RED-YELLOW: PODZOLIC. SOIL

" - Subgroup with éar']c %‘ho'm'zon

Area : Nuwara Ehya district, Pattlpola.

" Vegetation :. - Eucalyptus, introduced -on wet patana grassland S PERE
Chrysopogon 8P., rhodondendron giant fern (Ptendmm aqmla) .

Parent material : Slope colluvium over resxduum from ga.rnet'-sﬂllma.mte
schist (Khondalite senes), separated by distinet- stone hne ' :

Topography 5-7% slope on the side of 8, low mdge in an nndula,tmg upla,nd
plateau ; approx. 6,350 ft. elevatlon e .

Climatic data Temperature and ramfall Nuwara Ehya

J’ F M 4 M 'J -J 4 S .'0' iw" p .Y
Mean tempera- 067 .69 .. 61..62 .. 60 ..760 ., 60 ,. 60 .. 60 .. 50 .. O8.... 506
tu.re—(1928—1956)"F . T R B X .
rainfall— 69.. 20.. 41.. 50.. 885, .104..11:0.. 7-6.. 82., 97., 92, 785.. 904
(1868—1956) inches . R ’ R

Protile Descnpuon

: - - e
.Al " 0-1 inches; dark brown (10 YR 3 /3) loam ‘weak' ﬁne crumb loose ;
some bleached sand grains at the surface 5 few interstitial pores ;
clear, smooth transxtron to: P

. A2 1-22 inches; yellowmh brown (10 YR 5/6) sa.ndy-clay loam | $ very'
~ " weak fine subangular blocky very fnable ; few ﬁne tubula,r pores
clear, smooth transxtlon to e
i N o i ) ,‘ ‘0.. -




, " SOILS OF CEYLON

Bth  22-29 inches; (dark horizon) dark brown (10 YR 3/3) clay; moder-
ately weak fine subangular blocky; clay and humus-clay- coatings ;
friable ; common fine* tubular*mped‘pores clear, smooth tranmtlon to:

B2t . 29- 37 inches ; yellowish brown (10 YR 5/6) clay ; moderate fine sub-
‘ angular blocky ; distinct clay coatings; friable to firm; common
fine random tubular inped pores ; smooth, abrupt transition’ to :

- II Blt '37 mches —+; separated from previous horizon by a stone line ; multi- -
colored gravelly c]ay (descrlptlon dlscontmued at 50 inches).

‘Analytics) Data ‘_

52 Particle size . ,Exelrkngeable . ' ’ "Organic -
- ~, distributi'on "‘ g ‘eations, Ee/lOOgv . matter
S - . - - Ty
% gé‘%% & o 6'.%: ‘ggf\:. o
1 818135 8% 8 2q)8 =s|ule/ 8 BB 0|8
0-1 |a1 62| 51-4/31-6| 17:0|16:5) 4:6] 40| 0:09/0-09] 0-20| 29| 13| 45!343] 137 94| 41
1-22 [As - | 05|477]168 78/32:1] 48] 41 0-07| 0:05{ 0-10|- 0.6 o2, 08179 5: 30| 11
22-29 |Bth_ |12:3 £1:0[151| 69| 42:4| 50| 41 0:02{ 0-03| 0:05| 05 o1} 07}16:5 5| 0b| 9 -
20-37 [Bat °|22:6[41:4|146| 7-0[429] 53 42/0.02] 002004 03| 02| c6l11d 5| — | —

igat T : ' . N

o (Brofile No. _7»)>RED-YEL_I:0W LATOSOL s

+

(Descrlptlon a.dopted from Holla.nd de Vmes and Panabokke (4) ) a ‘
“Area : North Central Provmce Mannar Dlstrlct | |
Vegetation v .Lov'v' troplca.l ‘evergrcen forest and shrubs. L

. Parent matenal © 0ld (early Plelstocene) coastal alluvmm

Topography Flat to slightly undulating terrace or old coastal shelf eleva-
.tion somewhat over 100 feet

. j . IR

Climatlc data 5 Temperature Mannar Ramfall Madhu road

v

Y

P

T SR S "R YA ‘.A_-»S. o ¥ »p ¥ .

Mean_temperature 79 . 80 .. 82 ., 84 .. 85 .. 84 .. 83 ., 83 .. 83 .. 82 .. 80 .. 70 .. .

. —(1924—1.950)"1‘ sl . ) . . .«90 70_ 8z - )
* el 4., 215 315.. 49.. 25.. 06.. 05.. 1:2.. 18.. 79..128.. 88.. BI1-

M (1922-195611nches A
A - » _.);- ) . . . . 55
- . -, - M »
» -‘-. - ‘,»
. »
. - . - #4 )
. " L 3 .
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Profile - Description

Al 0-15 inches ; dark red (10 R 3/5) sandy loam ; structureless massive
to very weak subangular blocky ; very friable, non sticky, non plastic
when wet ; numerous roots ; smooth, gradual transition to :

B 15 mches + (observed to 150 inches) uniform dark red (2. 5 YR 3/6)
sandy clay loam with very little variation in clay content with depth ;
massive ; no clay coatings ; friable when moist but sllght cementation
when wet ; porous; diminishing roots.

 Analytical Data

R . . .

° Particle size - 5 Exchangeable Organic

3 distribution = | | % | cations, m.e/100g | _~- matter
@ > S Ry - S el e
g 2 =132, 3 3| |- i 8 |2
5 AR g | g = °
=] o - =1
=gl lA|BI&|VIQ|E|E AR S
] S o = - | = o |%

= g b R fa =)

& 1l |8 15 |gsl2imim |8 |2 a2 |8 |28 g
AR |a|a |& |[BI|B|RA|R{S |5 |M|S | |H |o|m |0 |D

0-15| A1 | Nil | 65-1| 21-3{ 1-2|14-1| 68| 57{0-04} tr {0-10| 08| 04| 15| 43| 35 | 04| 7

15-32/ B | ,, 46-2| 24-8| 0-8[209| 55! 50003 tF [026| 0-6{ 03| 10| 35|30 |01] 2

‘so-72| B » 49-4| 191 1-6 31-0( 56| 52003 tr [0-31] 08 08| 15| 76|20 | — | —

72-95{ B | ,, 45-4| 25:3{°1-0|29-0{ 57| 51 {0-03| tr |0-32( 0:6 08 171 47(.36 | — | —

95-140\¢B | ,, '46-2| 24-6| 28/28-3| 59 54/0-03/0-01]027| 11| 06] 1.7} 4489 | — | —

40-150{B | ,, 44-6( 21-7| 1-8133-3| 6-0| 5-4 {0-03{0-01 [0-24 ] 1-3 ’0-6 1-9% 431 44 | — | —
" tr=trace.

(Profile No. 8) RED-YELLOW LATOSOL

Subgroup : Calcic red latosol

Area : Jaffna District, Achchuveli. X

Vegetation : Low open shrubs and grass.

Parent material : Remmmt of old alluvium, mixed with limestone fragments
(Miocene vacuolary limestone).

Topography : On a micro- mound 2 4 feet above a flat limestone plain
with numerous limestone outcrops (barrocal relief) ; elevatiqn 20-30 ft.

Climatie data :~Temperature and rainfall : Jaffna,

J F_ M 4 M J J 4 8§ 0 ¥ .

Mean temperature 78 ... 79 .. 82 .. 85 .. 85 .. 84 .. 83 .. 82 ., 83 ., 82 .. 78 ..

(1926-1956)°F . A A :

Mean rainfall— 4.4.. 1-5.. 16.. 22.. 20.. 04.. 05.. I-1.. - . 4 ,173.. 30-4.. 531
(1870-1956) inches . : : -

81-6

56

.s
e ¥

e
'




Profhe Description

Bl
B2

B3 .

| SOILS OF CEYLON -~ . - .~ _ = .

0-0.5 inches ; red to yellowish red (2.5 YR 4/5) clay loam with lime- -

stone fragments ; some bleached sand grains at the surface ; massive .- /

. structureless ; soft ; few pores ; many roots ; clear, smooth transi-
tion to: . . o
0.5-6/8 inches; ruptic . horizon . with limestone rocks at intervals
from 3 to 7 feet ; red (2.5 YR 4/5) clay loam with limestone fragments ;
very weak subangular blocky ; some clay films “in pores, especially -
- when close to the limestone rocks ; soft; ; many fine and medium tubular
" pores ; many roots ; wavy, clear transition to: .
6/8-18 inches ; ruptlc honzon limestone gravel bedded in s011 ‘mass;
red (2.5 YR 4/5) loam ; very weak subangular blocky ; pseudoml-
* delium of secondary CaCO3 in the soil film around the limestone frag-
ments ; soft ; many pores-and channels; wavy,. abrupt tranmtlon to: -

18 inches + ; vacuolary hmestone

Analytlcal Data »

" Depthinches

' Exchangeable Organic -~
cations, m.e/100g | matter

Particle size
distribution

:1

1

50-2;,
29-—2‘1.
< 29,

Stone & Gravel %
Cond. m-mhos/cm

Sand > 50

Silt
St

Clay

pHH:20 1 :
pHINECI 1
TEB me /100g
CEC me/100g
‘Base Sat % -
C%

C/ﬁ ratio - .

Na
K

Ca
Mg

Horizon -

005
0.5-6/8

6/8-18

B [Nil|328 286 09/353| 81] 7:0{009/012/030| 45| 02 51{17'0] 30
By |, (840(234] 14413 82| 7-1|0:12[0-10{0-23] 69[ 03] 80[17:0{ 47
Bi |-, |324|27-4] 23|400| 83 7:2/011|010/014] 82 02| 9-0l19:0f d8.

_ ) . R . » [ R } PR CE

proeel

(Profile No. 9) IMMATURE BROWN LOAM

Subgroup of the wet zone.

Area : Kega]le Dlstnct Mawanella. '_ _' e . S

Vegetation : Coconut and banana grove, abandoned grasscover Wlth
patches. of Imperata cylindrica. K :

Parent ‘material : Residuum, from mica schiét (Khonda]ite’ 'séries) ‘

Topography : 10% slope on an 1solated knoll in a strongly mclsed ndge ;
and va.ﬂey’ landscape elevation approx 800 ft. '

St
Lo .
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Climatic data : Temperature : Kandy, 1,600 ft. rainfall. Kegalle, 550 ft.

J F M A M J J 4 § 0 N DT

Mean temperature 74 .. 75 ..775.. 79 .. 78 .. 76 ..75..76 ..75..77 ..75.. 74.. 76
(1928-1956) °F

Mean rainfall— 4-65.. 28.. 79.. 96.,103..113., 7-5.. 59 .. 80..167..129.. 7-4..104:9
(1012—1056) inches

Profile Description

Ap _0-5 inches ; dark brown (10 YR 4/3) micaceous loam ; moderate crumb
and weak subangular blocky ; friable ; frequent holes and channels ;
few random tubular pores; mycelium a.round some peds; many roots;
smooth, gradual transition to: .

B 5-15/26 inches ; yellowish brown (10 YR 5/4) very micaceous sandy
loam with lighter spots'of. decomposed rocks whmh are not entirely
mtegra.ted in the horizon ;. structureless ; loose ; ;. mapy interstitial
pores ; holes and channels ; many roots ; clear, irregulér ‘transition to :

C 15/26 ‘inches + ; decomposed micaceous schist ; rock structure still
visible ; loamy sand, finely mottled with light gray (10 YR 7/2) matrix
and many blackish points from dark mmerals s@ructureles’s’; many
fine holes and channels ; less roots. S

Analytieal Dafa

2 Particle size b7 el Exchangeable -} .7 Organic
. — distribution | _ -+ | 8. | cations, m.e/ 100g L matter
2 : g & e,
£ L A A - S P - 2 t2®
g | o R I O B QT T |g e lele
Slste fAlgle v S8 e g 8|2 |®|%
£ N o - = =-ld . o =
a el g g | = g":ﬂ ':-' - g | e - .q':" 2 . - .
&g lala |45 8 |R|A |82 u|s|Z]E|B|A|° Is
- ' . S e .
0-5 IAp | Nil|5¢0\277/13:3 20| 66| £5]004/003/018| 46| 36| 90118949 | 1.0) 10
15/26{B » 7871757 48| 65| ‘64| 42002000018 17| 24| 43| 76| 57 | 03| 8
15/26 |C -5 |80-3|150f 24| 27| e8| 4.0/ 0-02{ 012 017] a-2| 28| 60 85| 70 | — | —
+ L N - .
[ . o . ﬁ
(Proﬁle No 10) "IMMATURE BROWN LOAM .
Subgroup of the dry zome . .
Area : Badulla. Dlstnct Alut.nuwara S e B A
Vegetation : Shorb grass savannah w1th sca.ttered brushes and trees in clumps
(park savanna.h) o . S RS
o c ) ¢ t- . : ‘."’..- ‘
58 N . ”” . . . . R -
- R . :’ S e .
27 e .t
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SOILS OF CEYLON

v

Parent material : Residuum from micaceous gneiss (Bintenna series).

Topography : 2-69%, complex slope ; foot of & low hill in rolling mantled
plain with rock outcrops and boulders ; elevation somewhat over 500 ft.

Climatic data : Temperature : Batticaloa, 20 f‘l rainfall : Alutnuware,

300 ft. : :
J F M 4 M J- J 4 8§ 0 N D Y

Mean temperature 78 .. 78 ..'80 .. 82 .. 84 .. 85 ..84 ..83..83..81..79.. 78.. 814
(1928-1956)°F ) . i

‘Mean . rainfall—16-55., 5-7.. 565.. 5'8..34.. 0:55,, 1-1.). 2+05..32.511-1..14:2.,1815.. 87'5.

(1899-1956) inches

Profile Deseription

-Al 0-4 inches; dark brown (10 YR 3/3) micaceous sandy loa.m with

decomposing. rock fragments ; fine crumb ; loose ; many . fine and
medium intérstitial pores ; many roots ; smooth gradual transition to :

B 448 inches ; dark brown (75 YR 3/4) fine gravelly micaceous sandy
loam with decomposing rock fragments structureless, crumb in spots;
soft ; many interstitial - pores ‘and channels, many roots ‘wavy,
gradual tra.ns1t10n to-:

C. 48 inches. decomposmg rocks micaceous sa.ndy Ioa.m w1th llght
yellowish brown matrix (10 YR 6/4) and many -dark points; books
of mica Wlth _dgameter up t0 0.5 lnch ; stuctureless ; loose ; less Toots.

-y

Analytical bata
2 Particle Size- - 'E-. Exchangeable - ~Organ§c E
_‘ ‘distribution_ - . 5. |- cations, m.e/100g E -matter
. o - - [ = . _—
T om - P R SU e ] e 0|
3 Flalaisa~|ald Tolg Ere| |,
-1 o B cl é o 1 > = e - Q-
A BeTAIRIEVIZIElE » BT E|E| O[3
k=] - ] 1= - o -
‘B B 5% s |88k El s el BB E| Y=
8| £ 2|2 5|85 S8 |R|S|&|n| 84 Eép‘é,oa
A1 3-5631|22:3] 92|15:8| .6:8] 57[0:060-04|0-52| 60| 19| 0.0118 77 | 17 12
B 43-8/ 64-8| 20-3) 7-04 15-2| 6.4 4-6|0-02{0-03{ 0:18 2:2| 1-4| 40|11-0| 38 | 0-6] 10
(o 2:1: 75:0| 18-4; 50| 61} 6-5] 3-9(0°01)Q-04]0-14| 2-6 1-7]- 45 10-7] 41 - —
: (.Proﬁle No 11) RENDZINA SOIL
Area Polonnaruwa Dlstnct Habara,na,. 1 S

Vegetatlon Dry mlxed evergreen forest w1th dense -scrnl? a';nq thorny
bushes. e e . - ST

‘e B . - ) : . ) 59




o, TROPICAL AGRICU’LTU‘RIST. VOL. chn 1961
Parent material : Residuum from crystalline limestone (K.hondahte series)
weathered to soft, chalky limestone.

Topography : 4 - 69, slope in low ridge in an undulatmg mantled plain ;
elevation 500-550 ft.

 Climatic data : Temperature Maha Illuppallama, Ramfall H.ingura.kgoda.'.
J FMA-M_J._IA"S‘_ONDlYV'

_Meantemperature 76 .. 78 ..81 ..83..84..8..83..83..83..81..7.. 79.. 81
(1948-1959) °F - . B . . -

Mean rainfall— 11-2.. 8-0.. 46.. 58.. 40.. 03.. 1:2.. 22.. 32.. 96..125.. 136.. 713
(1940 - 1956) inches o . . .

Profile Description

All - 0-6 inches; dark brown (7°5 YR 3/2 clay loam no effeversence

S ‘with HOI; strong fine crumb ; friable ; extremely porous with numerous

": holes and channels ; little eohesmn in s011 mads ; many roots ; Wavy,

e abrupt tansition to : o S

Al12 .. 6-33 inches; dark brown ( 5YR 3/3 clay loam effeversence with
- . Hel; same characteristics as above ; abrupt transition to :

A+C . 33 inches + ; chalky limestone fragments from 05 to 3 inches diameter

-+ . “with Al material in between -The AT material has the same charac-

teristics -as above R ‘ .

. Analytical Data ..
- Particle size gl Exchangeable B Organic
distribution -~ | 8| cations, m.e/100g L matter
-l - - = - i PR
™ S - - e o | T &1 &) e
1 it 2] 33 Z )t e E 1 S |3 S P
] . By |lo /. @ ] [ &) = = ®
£l e lafRig s o M |-& ERERE 5
= < A i v 3 a | ) E 8 Vﬂ“ © E
= N 2 L-g - g - | * @ S
& = ATl . g0 13 iz
o 8 181 S |2 (85 Sy |w {€ ] s @8 |18[8]|.. | &
a H |#|#|& [R®C R |alotE (Mo |[” |8 |[O 448 [0 |0
0- 6 [Ax | Ni|322|201]156|87:1] 74| 61]000]0-07022|301] 68]30-2 63-3/ 63 | 1.7] 9. -
6-33 |A1a | Nil | 82:2] 299 13-3] 20-9] 81| 67| 6-12| 0-08]0-18}37-7| 2-4{ 462/ 655] 71 | 15| 10.%
33+ |A+C | — |283|245/10-9|36-1) 83| &50:13{ 0:0810:2p{37-1| 2.2 43015020 867 — L —
‘ ('Proﬁle No. 12) GRUMUSOL
Area Jaﬁ'na Dlstnct Tunnukkal : T .

Vegetatlon : Short grass savannah w;th thorny scrubs and scattered trees.

Parent matenal "Ponded subrecent clayey alluvm.m over decomposed
quartzmc Archaean rock (Khondahte senes) A R ;' .

80 A
. . - N . ) ‘_—
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SOILS OF CEYLQN

Topogi'aphy : Flat, slightly depressmna.l plain with distinct gllgal rehef
elevation 250 300 ft. , ,

Climatic da.ta: Temperature : Mannar, Rainfall : vVavuniyya.‘. ‘

JFMA‘M,J:IASO‘N.D‘Y
‘Mean temperature 79 .. 80 .. 82 .. 84 .. 85 .. 84'..83 .. 83 .. 83 .. 82 .. 80 .. 79 .. 82
(1914~1956) °F P T s
Mean . rainfall— 65.. 17.. 28.. 47..375..085.. 1'1..285.. 37.. 88..130.. 116:: 61
(1884-1956) inches S - : o } i o -
Profile Description . S
Al_l 0—3 mches ; black (10 YR 2/1) clay joam; mulched hOl'lZOIl moderate
- granular ; sticky and. plastlc' pOIOIlS' ma.ny rootS'»smoot.h clear
tra.nstlon to ‘ _ R IR
"Al2 3—30/50 mches ; black (10 YR 2/1) cla.y moderate -coarse angular a
- blocky, disturbed by numerous parallel and crossing i inclined and curved
- churning surfaces with- extremely - strongly developed - shcken.sldes,
© o very firm ; secondary lime concretions . startmg at & va.rymg depth
‘in the lower part of the honzon vertical cracks ; few roots a,long
_ the sides of the cracks; clear Wa.vy, tranmtlon to
- Cea. ’30/50—33/53 inches; dark-gray (10 YR 4}1) loa,m mixed w1th se.ndler ;

material from underlying horizon ; structu.reless ‘numerous- secondary
lime concretlons ; wavy abrupt tra,nmtlon to: - T

-

II Cg- 33/53 mches + decomposed stratified quartzitic rock -secondary
lime. concretlons in the upper 2—5 inches, - ~ . .. - &
' " Analytical Data o I .
z M - AY
o |*wR ) Igi-tiele size . . ..?"* g Exohangeable . - Organlc
-l distribution N ol § catmns, m. e/100g . | matter
B 3 SRR N < g — . . . BX -
> 3 - | &0 %o
£ ElEIF|F d )]0 8 AR IR R
i . . | = -
2l g el A[Bi® | V]l ®]| & slslsl |3
= g ® =L glglte| o @
= — ] = — - 3 N
Bl ElElBlaisszlal ol B w8887 | &
‘A 2 | #8122 |E5 S| 2|28 |ld|8|E8la|oldlo]|o
il C - i ) M > ’ . N . t. . .) )
- 0-3 |An | Ni|278)417| 257|327 64| 58 0-09| 012|042 331] 5-8|400{68-0| 68 ! 20 12
3-50 (A1g | Nit1278|253] 14-1{ 46-3] 62| 5-5]0-06050|019]33:8| .5-8) £1-2|61:3| 67 | 0-6].15 -
"50-53°(Cea’ |'— [532[151) 41;302] 82| 7.0/ 013|016 0-11) 22:0] 17| 250(31-8 80 | — | —
» > ‘ . ) ’61
W ve. L ' -
CAL




TROPICAL Acmmumomsr, VOL. ¢xvi, 1961
(Profile No. 13) SOLODIZED SOLONETZ
Area : Jaffna District, Paranthan.

’ Vegetation : Short grass with many bare spots, some ha.lomorphlc speues
' and scattered trees (Manilkara hexandra).

Parent material : Semi-recent marine clayey alluvium.

Topog‘raphy Flat tidal pla.m no more inundated by the sea ; slight but
distinct gilgai relief ; elevation approx. 20 ft

Climatic data : Temperature : J. zz,ﬂ'na., Ramfall : Paranthan.

. J F M 4 M J - Y
Mean tempera- 78 .. 79 .. 82 .. 85 .. 85 .. 84 .. 83 .. B2 .. 83 .. 82..70 .. 78 .. 8L6
. ture—(1916-1056) °F IR L .
Mean rainfall— 5.4 ..18..108.. 28..26..0.6 .. 1.05.. 1.4 .. 2.4.. 81., 18.0..13.8.. 60.8
" (1927-1956) inches - ' ‘

Prome Desenptlon

Al © " 0-1"5 inches ; dark brown (10 YR 4/3) loamy sand ; indistinct rusty ®
: " threads alongs former root:channels; structureless to weak coarse
- subangular blocky ; looso fow roots, clea.r smooth transition to : .

b,
_A2lg. I 5-6 mches brown (10 YR 5/3) loa.my sand mottled w1th many
o -fﬁne distinct dark brown to'dark reddish brown spots and threads
along former root cha.nnels ‘structureless ; loose ; few roots ; abrupt,
wavy boundary to: :

Bl Y
. ..

:"A4+B  6-15 inches. '> N B '

~ A22 (albic) horizox; in tongues, maximal 3 inches wide at the top,
diminishing in width with depth, average distance between tongues
5-8 inches ; light brownish gray (10 YR 6/2) loamy sand, bleached ;
structureless ; loose ; few rusty spots ; very few roots. :

[ [

Btg (natric-horizon) in columns, separated by A22 tongues or very
fine layérs of hleached sand ; gray (10 YR 5/1) sandy clay loam ;
very many dark brown ‘and blacklsh spots ; moderate medium angular
blocky, composed to. strong coarse columns with rounded tops;
clay or clay- humus coatings on mosg of the blocky peds; very firm and
extremely hard when. dr,y very | few roots ; clea.r transltlon to:

Cg " ."15 inéhes+; light gray (2.5. Y 6/1) sandy clay 1oam “strongly
oo mottled with brownish yellow (10 YR’ 6/5) arid some black spots ;
structureless, massive ; firm (descpptlon discontinued' af 30 imches).

162
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Analytical Data

;\o = Particle size Exchangeable
’ distribution 8 | cations, m.e/100g matter
g A S ! g lale
) I e 18- S | ° -
2 R P N B e 2=, 3
- g =4 1
Z | E |2 |8 2 |5 | B B8 & |8
ERERE R R AP 218 3| |=
A B % | &% |85 2 |RlI38|&IM|S |8 a8 |& |0 |0
0-15 |Ar © | Nil | 80-718:6 1‘11 49| 72| 59|0-09|015| 0-34| 34| 1.8| 57| &8 80| 12 16
'1.6-6 |AZ1g |-, [78:3{15:0 0-4] 48| 71| 57|0-230:55/0-15| 13| 07| 2:6| .36 65 | 04| 14
6-15 |AZ2 | ., -|80'3)150| 04| 27} 80 60| 048/ 020|006 07 08 17 22 74 |-— | —
( B )/ . : ! R * ] » . ’
6-156 [Btg | . .[64:8 124 o-9_-24~5' 65| 55|1-80{1-72( 0-34| 1:3] 35|  8:9|129) 51 | — | —
(nat) . _. - - . * » . ) . .
R O e R e ~| 81| 7:1)1-47|4:59| 0-67| 21] 4-2|11:4|15:1] 78 | — | —

' Extractable cations

(Profile No. 14) MEDOW PODZOLIC SOIL
Area Nuwa.ra. Ehya Dlstnct Pa,ttlpole

Vegetation Wet patana grassland mth Chrysopogon sp rhodondendron

 thicket and.a few giant fern. I . -

Patent materlal Colluvtal va.lley fill of va.rymg texture SR .

Topography

Cllmatlc data Temperature and ramfa.ll Nuwa,ra, Ehya

U F M 4 M J J 4 °S o N D ¥

(1928-1956) °F

rainfall-— 6-9.. 20.. 41.. 50..

85..104,.11:0.. 75.0 82.. 97.. 92.. 7-85.. 004
(1863—1956)inches A A ’

" Profile Degscription :

Al 1, O—llmches da.rk~brown (10 YR 3/4) ﬁhe sandy loam ; structureless

-« mon’ sticky, pon plastic ; meny roots smooth, clear tra.nsutlon to :

II A12 11-l'7 inches ; very dark gray brown (10 YR 3 /2) fine gr&vell'y sandy

-do'not go belaw this horjzon ; smooth clear trg,nmtron to:

P
<

_ 2% slope, on the border of a ﬂa.t valley in an undul&tmg; )
" upland pla.teau approx. 6300 ft. elevatlon -

Mean temperature 59 .. 57 .. 59 . 61..62..860..60 .. 80 ..60..60..59 ... 68.. B5O6

- . loam ; structureless’; non sticky, slightly plastic ; less roots which
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T A21  17-22 inches ; dark ye]low1sh brown (10 YR 4 /4) fine gravelly loamy
sand ; weakly mottled ; structureless; non sticky, non pla.stlc ;
smooth, clear trans1t10n to :

IT A22g 22-26 inches ; brown (10 YR 5/3) fine grave]ly sa.ndyloa.m dlstmct
fine mottles ; structureless ; non sticky, non plastlc smooth, clear
transition to : ' ‘

26-29 inches ; albic horizon ; light gray (10 YR 7/2) fine gravelly
sandy loam ; no mottling ; structureless ; non. sticky, non plastlc ;
smooth, abrupt transition to : -

IX A23¢g

II Btg 29 inches + ; fine gravelly clay loam ; few wica fragments ; mottled
' with yellow (10 YR 8/5 ) matrix and very distinct, large, red (2.5
YR 5/8) mottles, part of which are concretionary (laterite) ; weak
subangular -blocky ; slightly stlcky, slightly plastic (descnptmn
d1scontmued at 45 inches). .
Analytical Data
2| Particle size ‘ol & Exchangeable Organic -
o distribution I O 1 cations, m.e/100g matta}’ ‘
8 AT AN Slale|” [
5 SIE|F|F | & g8 S12, o
Sl glein (B8 |V g EIE Bl B3] |3
S| 28 3 alzels|5lalBlelolalalBlBlElTE
ARl H|2|a|e A0 | a|la|c|&|d|ojd(H|D]|A]| D]
0-11 |A11" -|203| 75-3| 14-4| 7:1|12:4| 45| 3:9|0:16| 0:08| 028 1.0 0-4] 2:7/17-1) 16 | 45 18
11-17 |11 A | 348 77:3| 98| 4-2/139| 51| 41|0-03| 007 015| 08| 05| 15/10:8| 13 | 2:8] 16
17-22 1 Asy {5271|819] 71| 45(107| 5:3| 4:2|002] 007 0:08| 04| 01 07 40| 17 | — | —
' 22-26 |IT Ageg| 45-6| 78-2| 10-4| 7:6/109| 54| 43| 0-02| 0-05| 0-06| 03| 02| 06| 40| 15| — |. —
26-29 |11 Aseg|418] 67-5| 26-0| 128 61 54| d-4|0-02/0-03]0-05 0-4| 02 07| 24} 27 ) —| —
20+ |IIBtg|34-6|312|371|17-3)297| 64{ 43| 005/ 0-15| 0-06| 05| 01 0-8[11:2) 7| — | —
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PROVISIONAL. GEOLOGICAL  BOUNDARIES
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" METEOROLOGICAL REPORT

Summeary for J andary, to March; 1 961

Two low pressure systems interrupted the otherwise mild northeast monsoon conditions
that prevailed over the Island during January. The first which moved across Ceylon
from East to West caused rainy weather in-the north-central and north-eastern parts
from 9th to.11th, a few stations recording rainfall over 5 inches on the 9th and 10th. The
gecond which lasted from 14th to 16th caused heavier and more extensive rain, the areas

were recorded on the 14th and 15th and floods were.experienced in the Gal Oya Valley
and Polonnaruwe area. From the 20th onwards the weather was-mainly fair, with practi-
cally no rain. The greater monthly totals of - rainfall {over 20 inches) occurred along the
north-eastern slopes of the central hills-and in the north-central and eastern parts. Least
rainfall, with totals below 2 inches, was found along the south- western slopes of the hills
and in the west central region. Rainfall was above normal over a major part of the Island,
deficits being generally confined to the central hills and west central areas. There were
over 85 daily falls of over 5 inches, the highest one bemg 10-63 inches on the 14th at St.
Martin’s Estate ('Upper Division),

4

- Weak north-east monsoon condltlons, with occasional evening thunder showers in the

for February, with gloomy skies, cold days and heavy rain. The first lasted from 15th to
20th concentrating into a depressmn on the 16th about 300 miles to south-east of Ceylon.
The rain was fairly heavy in Gal Oya area and Batticaloa District on the 16th, all stations
in the area recording falls over 5 inches. - This rain resulted in floods in Batticaloa District.

hly totals of rainfall (totals over 15 inches) were found along the north-eastern slope

t in parts of the south-west quarter and in the Northern Province. There were

At the beginning of March the weather was dry throughout the Isla.nd and the night

has resulted in a few deaths. .On the 12th the thundershowers were widespread, several
stations particularly *in the southwest and among the hills: receiving fairly heavy falls.
'he seasonal spell of warm jweather set in towards the end of the month. The greater
% monthly totals of rainfall were found in the southwest quarter and along the eastern south-

‘was least (totals below 2 inches), in the northern parts of the Island, and in plaoces
in Puttalam and Matale areas, a few stations recelvmg no rain at all. Ra.l.nfall was above
" normal in the eastern parts of the Island and-in the Colombo District and: generally below
.. ‘normal elsewheré.- There were five' daily’ fa.lls over 5 1nches, the highest being 5- 60 mf-hm
.on the 12th.at Kubukka.n

D. J. JAYASINGHE,
Director. . ..
-Depa.rtment of Meteorology,
““Bullers. Road,
Colombo 7,
° . .17th May, 1961. L .
. . R

7——RB. 20026 (10/61)

worst affected being the North-Central and- Eastern Provinces including the Gal Oya -
"Valley and the North-Eastern hill-country. A large number of daily falls over 5 inches’

south-west quarter, prevailed over the Island during the first half of February. During"
the second half two spells of unsettled conditions resulted in the most unusual weather .

‘The sécond spell which lasted from 21st to 23rd was caused by low pressure area to south’
Ceylon and the resulting rain, though widespread, was: generally light. The greater-

the central hills and in the Eastern Province, while the least rainfall was experienced - .
Jaffna District, where the totals were below two inches. Rainfall was above normal

p .
ver 20 daily falls over 5 inches, the highest being 10 15 inches at Ka].munal on the 16th.

'temperatures were unusually low:. Intermonsoonal conditions, with scattered afternoon
" or evening.thundershowers chiefly in the southwest quarter, commerniced about the. 6th:
and continued “till .thé. énd of ‘the month, Thunder has been serveére. occaswnally and,

. eastern slopes of the central hills and were of the order of 10 to 15 inches. The rainfall '
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METEOROLOGICAL REPORT FOR THE QUARTER
~ JANUARY-MARCH, 1961

) ' January, 1961
. TEMPERATURE HUMDITY RAINFALL
STATION Amount
Mean Mean - Night Clglt;d Rain
Max | Offset | Min |-Offset | Day | ({F)I!)l Amount { Offset Days
- in .
. EEEEIN P U g % % . I;nches
nuradhapura | 84:3 | +0-9 | 71-1 | +1-9 78 98 4-3 12-33 | +653 7
Badulla ... 780 | +1-8 642 | +04 82 94 54 8:55 —1-77 18
‘Batticaloa :.] 825 | ¥1-0 748 1 +1-2 79 90 50 15-02 +2-14 15
Colombo ..| 878 | +14 72:6 1 +0-8 76 88 4-0 1-19 —2-77 7
Diyatalawa ..| 730 | +1:2 | 580 | +0-3 81 94 63 537 | —1-27 10
Galle” .. 841 | 403 73-8 | +0-8 76 86 4-2 3-60 —0-28 13
Hambantota ..] 856 | +0-7 | 737 { +1-1 747 88 37 350 | —0-50 9
Jaffna ..} 833 |+03 737 1 +16 77 93 46 - 904 +4-63 12
Kandy ..{ 840 | +1-8 | 665 [ +1-6_ 65 84 4-3 367 | —3-07 6
Kankesanturai 832 | +04 | 746 | —0-3 78 86 44 844 +5-03 12
Kurunegala ..} 879 { +1-5 | 70-0 | +0-2 67 95 3-8 1-70 | —38-41 7
MIHuppallama | 853 | +1-8 | 70-0 | +0-9 72 90 47 840 | +2-86 8
Mannar ..} 834|401} 752 | +1-0 78 88 1-6 862 | +478 10
Nuwara Eliya 681 | +0-3 ; 487 | +16 78 87 50 517 | —1-79 9
Puttalam ..f 867 | +1-2 71-3 | +1-3 67 88" 41 4-40 +0-97 6
Ratmalana ..} 882 | +1-2 | 728 | +14 88 88 C 41 2-46 | —1-69 7
Ratnapura ..] 918 | +2:5 71:3 | +0-2 62 85 4-9 413 213 14
Talawakele ..] — — — — — —_ — — — —
Trincomalee ..| 82-7 | +2-2 | 766 |+ 13 77 82 52 10-88 | +2-57 11
Mullaittiva  ..] 825 — 75:0 — 80 86 42 11-23 — 14
Vavuniya ..] 839 — 69-9 — 76 93 4-8 16-30 +9:86 14
Katunayake ..{ 88-8 — 720 — 68 09 3-7 4-39 —
February, 1961
O T T
~ TEMPERATUKE - - | HUMIDITY RAINFALL
STATION Amount
Mean Mean | Night Clol‘; d Rain
Max | Offset | Min | Offset | Day (ﬁon)l 0 Amount | Offset Days
. in . d
o . o % % I{nches
Anuradhapura 8564 | —1-8 1 704 | +11 74 95 56 4-47 +2-75 9
Badulla | 782 | —07 62-8 | —03 78 94 6-2 7-42 +4-25 11
Batticaloa ..} 822 [—0-7 | 735 |—0-2 79 90 6-0 14-91 | +10-70 10
Colombo ..{ 86 |—15 | 727 | +0-7 76 88 57 192 | —0-68 9
Diyatalawa . ..] 745 | —0-4 | 574 | +0'5 74 .91 6-3 6-62 | +425 13
Galle ..| 834 | —17 740 | +04 73 84 6-2 2:53 076 12
Hambantota ..} 841 |—1-8 | 728 | —0-2 76 88 6-2 531 ) +385 14
Tating . ..} 854 | —02 787 | +15 70 90 4-8 0-04 —1-42 1
Kandy - ..} 826 | —28 | 652 | +09 68 87 6-0 3-55.1 <116 8
Kankesanturai 850 | +0-3 | 73-7 {03 72 88 4-8 - 002 | —1-08 1
Kurunegala ..] 873 | —26 699 | 404 66 93 53 5-21 +§-22 8
MIlluppallama | 850 | —2-5 | 69-2 | +1-2 70 90 6-0 4-67 | +2:76 -9
Mannar ..} 848 [—1-3 |- 746 | +0-8 72 86 5-0 0-46 —1-24 3
Nuwara Eliya 634 | —1-2 49-6 '} +4-3 71 77 6-1 4-62 +2-63 12
Puttalam ..|] 865 | —1-8 711 | +0-9 66 85 - 58 1-65 +0-28 -8
Ratmalana ..] 859 {—1-5 72-8 t +1-5 69 88 59 4-99 +1-63 9
Ratnapura ..] 802 | —24 708 | —0-5° 63 80 6-4 2-98 —2-32 17
Talawakele ..] 71-2 { —5-2 541 | —0-3 78 87 —_ — — —_
Trincomalee ..{ 83-2 [ +0-7 76-0 | +0-2 75 84 68 3-34 +0-69 8
Mullaittiva  ..{ 836 —_ 751 — 73 84 52 0-54 —0-79 <3
Vavuniya ..| 859 —_ 69'5 — 70 93 55 2-54 +0-81 : 7
Katunayake ..| 86-0 — 71-7 —_ 72 90 54 2:72 - -9

.
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C " March, 1961

. TEMPERATURE HUMIDITY: || - BATNFALL
. STATION _ _ - — Amount -
- . |'Mean .Mean | - . Night C]gltl‘d Rain .
. Max | Offset|{ Min |Offset| Day | (from . Amount | Offset | Days.| Offset
i 2 ° % % | Injches
.Anuradhapura .| 90-8 |—O0-7 | 729 | +1-3 69 |- 93 40 |- 156 |- —2-59 9 +1
Badulla ..] 832|408 | 639 |—04 75 94 46 928 | +4-23 14 +2
Batticaloa — — — — — ] — — —_— = — —
Colombo - 87-8 0| 746 | +05 79 90 46 1058 | +592 16 +5
Diyatalawa 780 | +04 | 581 |—01 71 88 49 620 | +1:31 12 —1
Galle 856 { —07 | 756 | +05 75 86} . 46 478 | —0-58 13 +1
Hambantota 864 |—06 | 747 | +04 76 | 88 44 L 326 | —014 10 +1 . -
Jaffna .} 888 (401 | 779 | +2:0 73 . 89 8-2 036 | —1-22 3 0
Kandy ~..] 868 |[—11 | 677 | +06 64 | 87 50} 385 | —207- 9 . 0
O Kankesanturai 900 | +1-3 | 767 | +1-4 70 88 34 075 | —0-72 2 0 -
Lt Kurunegala ..} 917 |—10 | 728 | +0-8 65 95 40 615 | —0-13 9 —1
: M'Illuppallama | -90-8 | —1-2 | 71-87| +0-3 71 88 42 1-80 | —2-84 8 +1
Mannar .| 888 |—05 | 769 | +14 73 88 - 3-0 1496 | +012 4 0
Nuwara Eliya ..| 732 | +2.3 | 495 | +2.9 7 84 - 48 346 | —0-63 11 | 0 _
Puttalam _ ..] 900 | +01 | 741 | +1-2 85 86 33 571 | +2-63 7 +1
Ratmalapa- ~ ...| 834 | +02 | 748 | +0-9 70 90 4-8 7881 +1-40 | .19 —
. Ratpapura ..| 933 | +12 | 722 |—0-3 627|. - 85 55 687 { —3+51 20 | +1
. Talawakele. ~ ..} 761 |—1-7 | 547 |—0-7 73 84 © 40 400 | —0-62 - 8 _
. Trincomalée 878 [ +22 | 771 | +05° 74 -89 37 1-52 | —~0-78 6 .0
Mullaitiva .| 869 — 747 — | 7 90 - 81 040 | —1-28 5 —
< Katunayake ....| 889 — 73-9 — 73 95 45 803 — 10 —
Vavuniya 91-5 — 72-3 —_ 85 93 .38 098 | —1:86 7 —-_—






