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STUDIES ON THE CHEMICAL COMPOSITION OF CERTAIN
VERTISOLS IN RELATION TO PARENT MATERIAL

G.V. SUBBAIAH® and T.5. MANICKAM

The parent material and the relative abundance of the coarse and fine textural lrac-
lions aro the prime causes for the varistion in the chemical composition of the Verisols.
The soils of granite origin recorded the highest 5i0, content and those developed lrom
base rich granite-gneiss and kimberlite recorded the least values followed by the soils of
shales n[iglin. The Si0, content decreased with the depih. The AlyD, content increased
with increase in olay content and showed an eppsite trend of distribution 1o that of 5i0,
The Fe,0s content greatly vuried among the pedons bul ehowed more uniformity within
the horizons ol each pedon. The CaO, Mgl, K0 and Na,0 conlenis were lound to be
least in soils developed from granite while the soils derived from other parent malerials
were fairly rich in these bases. All these bases had shown an incieasing frend with the
depili except the E40. The soils developed fram lime stone and kimberlite wete poo! in

P,0, contenl

Black soils are potentially more
productive than the red soils in' parti-
cular under dry land farming In Andhra
Pradesh, black soils are main suppor-
ting area for groundnut, sorghum,
safflower, cotton, tobacco and chillies.
A detailed study of such highly poten-
tial soils is much more useful and
necessary. Tamhane (1950) and Ray-
chaudhuri et al. (1963) studied the
various aspects of black soils. Such
studies are meagre in the black soils
of Andhra Pradesh. Present investi-
gation was taken up to generate the
data on the chemical composition of
the Vertisols as influenced by the
parent material.

MATERIALS AND METHODS

y Thirteen Vertisol pedons were sel-
ected for the present investigation in
the black soil area of Andhra Pradesh
(Table 1). Horizonwise soil samples
were collected and subjected to fusion
analysis as per the procedure descri-
bed by Kanehiro and Shermam (1965).

Silica in the fusion extract was deter-
mined as per the procedure given by
Dewis and Freitas (1970). Iron and
Aluminium were estimated as per ihe
procedure described by A O.A C.
(1960). Calcium, Magnesium, Sodium

and Potassium were determined as per

the procedures described by Jackson
(1973).

RESULTS AND DISCUSSION

The results of the chemical analy-

* sis presented in table 2 revealed that

the loss' on: ignition varied widely
according to the clay and -CaCO, con-
tents More the clay more will be

't the loss on ignition-due to loss of crys-

tal latuce water and-more the CaCO,

more will be weight loss due 10
conversion of CaCO, to Ca0. In
case of Vertisols, the wvariation Iis

mainly due 1o the variation in pri-
mary and altered minerals in sand frac-
tion inherited from the parent material.
The Si0, content varied from 31.79 to
74 60 per cent. The soils derived from
granite had shown the highest Si0,
content whereas the soils developed

* Sgil Sciemist, Saline Water Scheme, Agril. College Farm, Bapatla - 522 101 {A.F)
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Table 1 :

STUDIES ON THE CHEMICAL COMFOSITION OF VERTISOLS

Climntic Data and parent material of the siudy area

Pedon number and District Mean annual Mean annual Parent materin
location raintall {mm) temperature (o)
1  Hindupur Mahaboobnagar 543.7 27.8 Granite-gneiss
2 Vujjali . 6437 27.8 Granite-gneiss
3 Devarakadara " 643.7 218 Granite
4 V. Koth apalli Cuddapaoh 601.0 293 Shale
5 Singanapsili Kurnool 574.0 280 Shale
& Jammalamadugu Cuddapah 594.4 29.3 Slate
7 Sugamanchipalli 632.3 29.3 Lime stone
' {Cuddapah slab)
B Pellur Prakasim 8429 28.5 Granite-gnessic-complex
& Kendi Medak B0z 6 256.9 Granite-gnaiss
10, Tarturw Kurnoal G0E.9 281 Pink shale
11. Lam Guntur 904.9 28.0 Charnokita
12, Podalakur MNellare £43.7 2932 Pagmatite
13.  Vajrekarur Ananthapur 507.1 7.6 Kimberlite
from base rich granite-gneiss and higher Sio, content because of more

kimberlite recorded the least Si0, con-
tent followed by the soils from shales
origin Soils derived from slaie and
limestone also recorded comparatively

granite - slate charnockite
limestone > pegmatite =
granite schist

The Si0O: content decreased with the
depth because of more sand fraction
in surface layers and more CaCOs in
deeper layers, Similar results and
trends were reported by Karale et al.
(1969) and Biswas et al. (1966).

The Al, 0: content ranged from
11.35 10 21.43 per cent -and showed
an opposite trend of ‘distribution with
depth 1o that of Si0, indicating that
the Al,0:" contents go hand in hand
with the clay (Manickam, 1977). The
variation in the Al,0» content among
the pedons could be ascribed to the
variation in the proportion of the tex-
tural fractions and also to the variation
in the degree of substitution of octahe-
dral Al'+ by Mg'+ or Fe'+.  Similar
trends were reported by Prasad et al.
(1977)
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coarse fraction. The Si0, content in
the soils of different origin was found
to bein the order of

shales = base rich granitegneiss kimberlite

The Fe,0" content widely varied
among the pedons (3 to 10.73%) but
more uniformly distributed within the
horizons of each profile except mar-
ginal increase with 1he - depth. The
murrum layers recorded either low or
high values than the upper horizons.
The original source of Fe,0, was found
to be the parent material and the
relative accumulation-of Fe,0, in black
soils does not arise because of rest-
ricted drainage. The only other posibi-
lity was the absolute accumulation
due to internal weathering indicating

higher the clay content more would be
the Fe,0, as revealed in the present
investigation. Biswas er a/. (1966)
also reported similar trend of results for
black soils.
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The Cal. Mq0, KO and NaD
cantents 1._.'l-..liere» found to be least in soils
developed from granite while the soils
derived from other type of parent mate-
tials were fairly rich in these bases,
The proportion of Call was higher than
the other bases except in few cases
where both Cal and MgO were equal
The Ca0 content varied from 1.58 to
26.66 percent and showed an increa-
sing trend with the depth and reached
maximum in murrum layers Such wide
variation among the pedons could be
ascribed to the variation in the chemi-
cal composition of the parent material-
The Mg0-content varied from 0.75 to
5 38 per cent except in pedon 13
where it had gone upto 10.37 per cent
in murrum layer. The high Mg0 conteng
in some of the profiles could be ascri-
bed to the Mg*+ present in ociahedral
layer substituted for Al* + and also to the
variation in the Mg® + bearing minerals
in the sand fraction. The KO content
was more or less uniform throughout
the depth ranging from 0510 15 per
cent except in pedon 12 which had
shown less than 0.5 per cent K0 in all
the horizons indicating that this pedon
had low orthoclase feldspars and other
K bearing minerals. The Na:0 content
largely varied among the horizons from
0.1 to 0.9 per cent and strictly followed
an increasing trend with the depth,
Similar observations were recorded by
Biswas et al (1860).

The P D: con:ent in general varied
from 0.05 to 0,16 per cent and distri-
buted more uniformly among the
haorizons of each pedon rather than bet-
ween the profiles. The pedons 7 and
12 were comparatively poor in PO«

content than the other pedons indi-
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cating that these pedons were poor in
phosphorus bearing minerals. The Mn0
content varied from 0.05 to 0.15 per-
cent. The pedons 8, 9 and 10 were
found to be rich in MnQ than the rest
of the pedons.
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