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Soils of the Madras Presidency
By RAO BAHADUR P. VENKATARAMIAH, M.A,, B, Sc. (Edin.),
Principal, Agricultural Colleye and Resedrch Institute, Lawley Road P. O,

The Madras. ?resld&ncy occupies the greater part of the south of the
:leninsular India extending from the Vizagapatam District in the north,
about 119 N, to Cape Comorin about &°N and east to west about 88°E to
74°E. 'The portion from 18°N {ill about 16°N is'a cnasta] strip Extendmg
mland for about 100 miles and therefrom the rest of the peninsula is
continued in the Premdency with the exception. of a large inferior-area of
the M}rsara State and 8 narrow coastal strip on the south west coast of
the Travancore and Cechin Slates.

Geugra.phjr The northern part is a coastal sirip with a confused range
of mountains inland called the Eastern Ghats, the parts to the south of this
area are the broad deltes of the Godavari and Kistna, to the south of these
deltas is. ageain a coastal strip and hilly c::sm:tr:,r to the west and then comes,
the Cauvarjr dal{ﬂ. The West Coast is a narrow coastal strip-with mnuntams
known asthe Western Ghats often ‘coming within'a few miles of. the sea. .
The interior cﬁ the presidency is a plateau ranging from a height of abput
1300 feet'above mean sea level and shelving genily eastwards fowardﬂ the
Bay of Bengal, The main river systems flow west to east, while a few shmt
hill rivers fall into the. Arabian sea on the Wési The presidency is one of
great conirasts in geﬂgrﬂph}?

ﬂhmﬂ.tﬂlngy The presidency is one of ‘contrasts in ite climatolegy.
A1l the area lies in the tiopics, and most of the area enjoys the eilect of the
South Wesl Monscon and -one part that of the retreating monsoon.. As may
be éxpecied the Weat Coast which ‘receivés the southwesterly winds’ from
the end of May onwards receives a very heavy rainfdll: The norihern
parts of East Coast gzt a faivly heavy rsinfall after the monsocon has esta-
blished itsel over the peninsula: Practically no rain falls over the south
east coast during lhis-period except under the influence of oceasional
deprassions forming in the Bay of Bengalf The ceniral elevated platean
being under the rein shadow of the western ghats, where the moist sea
winds alter shedd"ng all their moisture do not give ﬁny,apmreclab]e precipi-
igtion. The refreating monsocn known as the north-east monsoon beginning
about the end of Sepiember gives rains to moslt of the east coast and-
especially to the south east ccast strip. The central plateau is once again &
dry zone during this peried and gets very liftle rainfall, except under the
influence of depressions which might cross the coast and traverse this area.
Climatclogically lhe presidency can be roughly divided into four zones - (i)
the West Coast sirip-and adjacent mountain regions with a rainfall ranging
from 75'—150", mostly recejved . during the south west monsocon (i) the
Nerth East Coast which - enjoys both the monsoons and has a rainfall of
between 400—70", (iii) the South East Coast which has rains during the
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retrealing monsoen averaging 30"—50" {iv) the Ceantral “Plateau ‘which s
genernl]? drv and arid with- a rainfall of about 20°—25",

. Climate has played its part in the types of soil inrespect ol weathering,
but méan tempasratures are uniformly high with little local varm*.inn The
bollest zone is the central plateau with a long dry. summer and s’hart cool
winter resembling the continental type of climate. - The coastal arsas have
moderate temperaturés and & moist climate all thrnugh {the_year. i}rpmal ni
tropical condilions.

Geology Most of the presideiicy lies on the very ancient peninsular
- massif of Archaean rocks. The general rock formationis maiiily graniles
and gueisses but varying in composition - from place to -place. The
characteristice of the central plateau are the ferrc'magnesian lime- soda-
felspar granites and gneisses of the central plateau with hcsses n:af potash
- felspar oranites and dgneisses which teeur at frequent intervals: in this area.

“In general the rock formation throughout the presidency is “very
uniform, On the East Coast we find 1he Khondolites and in .the South we
tind the Charnokiles.” These two fﬂ;ws of rocks are however clnsaly associ-
ated with those of the” central platesu: A notable .exception is & fairly
large area of Vindhyan age 'of "the Kurnool:Cuddapah. formation of sedi-
mentary limestones and argillaseous rocks extending from south of the

Kistna, river over a considerable area in the Kurnool and 'Cuddapan
 districts of the Central plataau LatZritic formations are o} widespread
local occurrence along the West and East coasts. The Dharwar formation
ig'seen in the ceniral plateau while local occurrences of sandstones are i
seen on the East Coast. The East Coast strip ‘consists of- recent alluvium:
and the great deltas of the Godavﬂrjr Kistna and Cauvery are alluvial in
origin. . The geological formations may be said to bs fairly umﬂ.-rm though
local variations have had much te do 'with soils heterogenity. in the pre:
sidency.

Soil Types:- The soil types mat with are of the followingmain grouos :
1. The red soils. '

2. The black soils.

3. The coaslal ﬂ!luvmm

4, Delia scils.

S+ Lateritic soils.

Types 1, 3 and 5 ars predominently red, reddish or brown in .,c:'c:h}ur
while types 2 and 4 are dark coloured. popularly described as black

In describing ‘the soil types of the presidency- within the compass of
this note, it is difficult to avoid temptation of describing the main types as
black and red, ‘with numerous intermediate types:based on. colour differ-
ences. As will be seen in the sequel the ditferences between the black and
red soilsis real being based on their genetics it they lis in- cnnfarmﬂy on
the underlying parent rock or if they are of alluvial nngin depending on
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the rook formation in the catchment of the river' bringing them down and
deposiling them in the deltas. -

..Type .l occurs over a'large area of the presidency, and may be said fo
be the common type: It occurs in all sorts of ‘situation ranging from- hill
slopes to deep valleys between hills.in various. parts of the presidency.
Types 3 and 5 are alsored or reddish brown thouah they form different
soil types. from the point of view of the soil chemist.

Type 2.is a characteristic soil occupying for the most part, the ceniral
plateau of the peninsula over arsas of over 3,000 'sguare miles in extent
with .scaitered occurrences elsewhere in less cunépicunus areas. Type 4,
thé delta soils, occur -mainly on the delltas of the two great rivers, the
Godavary and Kistna and the other less important delia of the Cauvery.

Type 5 the laterite  soils* occur mainly on the Wast Coast of the
peninsu[_ﬂ and in frequent but scattered occurrences all along the East
Codst and again on: the hills in the south at high elevations.

No attempt has been made to map out the relative distribution of these
main types c:u_il- soils owing to the “maanilude of the task and the lack of
bearing of such a survey; on the ecencmics of crop preduction. In general,
the red and alluvial soils are the most preductive, thtxg ~as they do in
»ones well favoured, by climatic conditions while the black seil type is
usually ‘mat with in semi-arid regions of the central plateau and in scattered
occurrences in almost egually dry. areas in South Madras and Coimbatore
district in the ceniral districts. The black soil has therefore become
associated with the unfertunate label of " Black Cotton. Scil ' not because
it is particularly suitsble for the cotton crop but more because it is cropped
to dry crops including cotton owing to lhe seasonal conditions. of the
region in which it ocours.

The laterite type 5 ccours on the West Coast and in parls of the East
Coast ﬂl'rld- supports cultivation of a sort not because of ite fertility but
because of the favourable climalic conditions in'the regions where it occurs.
For example the West Coast districts would be arid deserts but for the
copious and unfailing rainisll they receive year aller year,

Ph ysical and Chemiocal Characteristics of the Main Soil Types The
table below gives a’ summary of the main physical and Chemical character-
istick of the five séil types of the Presidency as classified above.

The red goils are usually loams or sandy Joams with a lafr content of
manurial constiluents. The pH is between 5 and 6. The salt status is low.
The black soils are 'hea'v?"cla}rs with very gogd water holding capacily and
Jow porosity. As regards their manurial constituents they are low in N and
humus; but fair in Pa O and K2 ©. The pH. ranges between 8'5 and 9°5.
The coestal slluvia are variable ;ranging from sands to sandy loams or
loams. Their fertility status is generally gpod, Their pH. ranges batwean
& and 7.. The delta scils are again variable being mostly clays or sill loame
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rerely sandy loams. Their water holding capacity is very go.d and manurial
constituents high. The pH. ranges between 7 o 8'5. The laterites are sandy
loams or loams with poor- water holding - capacity.  They are poor in their
manurial.constituents with a pH. between 4 and 6.

‘From the descriptions of the soils given above, and the tabular state-
ment it *_r.'l.'r'ﬂl be seen that the soils of the Madras Presidency are very
heterogenous. The previous paragraphs have given some details of the
occurrence. of these types of soils. There has been no accurate mapping o!
. soil zones to dilferentiate black soile and red soils nor the diifeiantiation
between the coastal alluvia and the ‘adjacent laterite soils. The central,
plaleau containg a very peculiar mosaic of black and red soils lying sid= by
side while in the great deltas black, red and gandy 'soils are found in &
distribution which is vertical but oot horizontal. To find an explanation tor
the horizontal distribution of the red and black soils side by side is’ difficul!
but the difllerences in vertical distribution can be explained perhaps by the
tact that the great river Godavari brings down silts from various catchment:
at various seasons. The__éiplana_ﬁon for soils varying , from blzck to red in
their horizontal distribution may be found in their minerological composition
which depends on the parent material from which they have been derived.

This explanstion sesms to hold good for the very variable soils of the
' central plateau.

“A study of the minerological composition of -the clay fractions of the
black and red soile showed that the black soil particles contained predomin-
ant amounis of the ferromagnesian minerals and an entire absence of mics
‘and potash felspar while the red soil perticles were poor in ferro-magnesian
minerals and a preponderance of the mica group. The rocks underlying
thage soils were also signifar in mineralogical composition. The conclusions
arrived at were that the black and red soils of the central plateau are derivec
from dilferent types of parent material.=.

Fertility Status and the Manurial Problem With the heterogeneous
soile of the presidency, no well defined programme.of manuring can be
suggested. In general the main deficit is in the humus stalus of most soils,
secondly a deficit of nitrogen and thirdly a deficit of phosphoric acid in
the more intensively cropped areas.

In c-JB'n-EI‘ﬂT the red, the coaatal alluvial soils and the delta soils are
idlensively cropped owing to favourable seasor.al conciiions and extensive
irrigation lacilities. The lalerite area is also hesvily cropped owing o the

_ very high rainfall ‘while the blsck soil areaz of the interior are lightly
cropped with & crop rotation hardly reaching 507, of the area.

The manuvrial requiremen!s of the h’_eaﬂ.rlhr cropped adreas are usually
heavy doses of catlle manure and of compos! wherever available and greer
‘manure plougbed in jor the paddy crop. “This ‘mproves the humus stafus
of the soil.  In addition, application of ammonium sulphate was recom
wended till supplies have heoone practically non-existant under the presen:



209 The Madras Agriculiural Journal [Vol. wuxii, Noa.-8, 9.& 10

conditions. The use of oil cakes from groundnuf, castor. and ginqaﬂy .BTE
now taking the place of ammonium sulphale as suppliers of: nilrﬂqen in tht
heavily cropped sreas. TFor the supply of PeCy, supabp'l‘lﬁaﬁphﬁte was ir
wide use but here again war conditions hove cut off supplies and. t'he bafie*
formsa of super are not available and hancﬂ recourse has io be made tc
steamed bone meal which is available in pleniy locally, Madras! being &
producing centre. - There is no indication of deficit of putash indny part-ol
the province,

The manurial requirements of the presidency may be stated in brief as
follows :—

() Humus supply all over the area.
(ii) Nitrogen supply all over the aree
(iii) Phosphoric acid supply in intensively cultivated ares
(iv) Mo marked nead for Pn’tash ‘almost any where.

The manurial requiremernts of the dry areas comprising. the black soils
havea not been studied as yet but preliminary indications are I'.hat (i) Humus
status and Nitrogen are Foth low and pointing to a need for the ﬂpplicatlon
ol cattle manure an—:l compost wherever possible and incorporation of areen
leai under dry conditions.

In addition the dry black soils have a very ld'._.-:.r microbiological
populaiion which has to be increased by improving the humus end nitrogen
status.

The phosphericacid stalus is satisfactory and the potash status generally
good.

Reaction to Irfigation and Blkalinity The red, della,coastal elluviai
and the laterite soils are under extensive irrigation and- except in isolated
areas, have given no trouble as regards alkalinity. With.their hiah pdrosjtg
and permeab:ht:r water drains away quickly and in spite of a'high water
table in certain areas in the Dgltas where it reaches a height of 5— —86 feet,
no serious trouble has arisen. The problem of the black soile is different.
The soils being heavy claye of greal depths underlaid by & layer of gravelly
sub- 51::11 end with & profile of increasingamounts of “salls downwards,
jears vere entertained 23 to their suitability {forirrigalion underthe proposed
Tungabhadra Préject in the centrﬂl plateau, Work done at the Agricultura)
Research Station, Sirugupps, has sliown that these fears are entirely- qrn‘und
less and the salts move down the profilein alltypes of irrigstion ranging
from light ‘to very .heavy. Hence the starting of the pm]ecl: has been
recommended to the Govammeni’

The amelioration of the alkaline areas in localised patches in the
Cauvery river srea, was undertaken successiully by t'hia addition of sulphur
at 1 ton per acre and gypsum at 10 tons per acre in one block dose follow-
ed by a dirainage scheme and ilushing out of ‘the pruducts of reaction,
besides the growing crf green manure and plnughmq itin'at the rate of
10,000 Jbs. -per acre. The nrﬂhlem wus taken uvp five ‘years ago and
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‘successfully concluded by the growing of a paddy crop giving upto 3,000
lbs. : o!-f:j:‘q;'n per acre in two years' time.

Soil Eroslon Soil erosion in this province is not such a serious menacs
wa 10 the U, 8, A, except perhaps on the hills where promiscucss clearing
.of forest and - cultivation of hill slopes has caused some trouble. In the
black soil area of the central plateau sheet: erosion ceuses some damage
by the reason that the land is naturally undulating and favours the carrying
off of the surface soil during heavy and sudden downpours of rain. It must
not:be forgotten that after all erosion is a natural phenomenon and has
both its disadvantages and advantages. The disadvaniages are the loss of
surface Eﬂ_jl to the local farmer and the advantages are the building up of
the great deltas out of the washed down material. Sheet srosion in the
central plateau is however being combated by the advocation of the puti-
ing up of small "btinds‘.’_-ﬂt frequent intervals down the contour, when the
valuable fine fractions of soils are not carried away but deposited in the
region of the bunds and thus preventing loss of scil and what is more a
bstter conservation of the available moisture In the hills, the Nilgiri Hills
mainly: the cultivation of hill sides of more than a certain slope ig being
prohibited and alse recommendations made to potato.growers mainly to
cultivate in ridges-and furrows'along the contour and not against it.

A Novel Method of Improving the Germination of
Prosopis julifiora Seeds
By K. KUNHIKRISHNAN NAMBIAR, B. Sc.. (Ag)

Assistant in Millets, Agriculturol Research Instiiute, Coimbatore

Proscpis juliflora, commonly known as mesquile or algaroba, is &
free recently introduced into this country. Its pods have a thick and
spongy pericarp conlaining. syrupy matler which is said to be of high
nutritive value and is relished by all kinds of steck in America {Kunhi
Kannan, 1928). On the karoo in South Africa sheep and goais are fed
with the pods, Sometimes the pods are collecled and ground to serve as
cattle food. " The iree is said to produce timber suitable for furmiture end

the flowers-#form a good honey-bse pasturage.

The Madras Agriculiural Depariment has advocsted lhe use of thie
plant for a live fence. Il is suitable for this purpose as the seedlings maze
fairly quick and thick growth end are provided with sharp therng. The
planis are deep rooted and come up well with scanty rainfall. A consgider-
able percentage of the sseds of Prosopis juliflora, hoviever, are ‘hard’ or
impervicus lo weater under condilions fovourable for germination. Tha
Yellowing are the resulls of a few triale mede ot the Millet Breeding Slation,
Coimbatore, lo find out an easy method of inducing germinstion in theez

hard sesde.



