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Distribution of Magnesium Fractions in the Nilglris Soil Profiles:
1. Distribution in Typic Palehumults

K. K. MaTHAH ond K. CHIRARJIY] RAD

In most of tha profiles, the totsl Mg and the magnosium froctions were eithar
consistent throughout the prefile or gradually decroasing with depth. In most of the
Instanceoe orgenic cycle wos prasent. Reserve (ecid-solublo) megnosium wes choarved

to be got raleased during westharing.

In Doddaberto soils ndeguete smounts of reserve magnesium was present even’

In the gub-soil Indieating the presence of beseltic parent materizls,

This noeds further

study. Clay prn wae precent in Ward's Gate profile characterisad by secumulation of
total Mg and its varlous frections, associated with high, elsy,

Yhe destailed examination of the
profiles of the Nilgiris waz conducted
with & view to assess the diitribution
pottern of the discrste forms of mag-
nesium in the profilss and to evaluste
the pedogenic processes. In this paper
the profiles observed in the soils of the

sub-group Palehumults are taken up

for discussion.

MATERIAL AND METHODS

The dotails of the location and the
method of investigation were furnished
in pari | of the paper.  In this invecti-
getien, profiles in locelities Bambatty,
Wardsgate, Ebbanad, Thuneri snd
Doddabetta (bottom) portione were
examined. The data en the forms of
meagnesium are furnished in Table 1,
The valuss expressed as percontages ef
the total Mg and total inorganic Mg are
dotsiled in Table 2.  Yhe distribution

pattern of different forms of = M&yiw-
sium in the plough layer would bs more
meaningful in terms of crop production.
For this purpoge, tharefors, samples
from heorizons upto 25-35 cm depth
were regarded as “top soil” end the
samples below thig as “sub-sail”. Ins-
tead of individual prefiles, greup ave-
rages ef the tub-groups were calculated
(Table 3).

RESULTS AND DISCUSSION

This sub-group is represented by
eoils of the localities Bembatty, Wards-
gate, Ebbanad. Thuneri, and Doddabstta
bottem portions. The distribution pate
tern of tha fractions of Mg in the
profiles  are described Wide wvaria-
tion in the patlern of distribution
of magnesium among the prefiles
was observed. Tho variations might
be attributed te parent material, Duraire]
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(1964) reported that the soils of Nilgiria
varied markedly even within & small area,
The occurance of Kaolin and sssqui-
oxide in highly localised pocket
suggested that the soil variations could
be accounted for in the parent rock
composition. This view is in cansonance
with the known properties of. charnoc-
kite, the. parent rock of most Nilgiris soil
which is known to vary considerably
from acid to ultrabazic conditions
(Wadia, 1939).

Surface soil of B;ambatty profile(1)*
contained medium Mgm and high Magr,

Mge, Mgoe and Mgt, All the fractions

tended to gradually decreasa down the
profile. Similar distributien pattern was
ebserved by Aderikhin and Belyayev
(1974) in Chernozem soils. Larger
prosortion of Mgt consisted of Mgec
(26 9 - 64.2 percent followed by Mgme
(16.7 - 27.8 percant). This wes indica-
tive of a stronger organic cycle. This
was in line with the observatios reper-
ted by Metson (1977), Wardegate'pro-
file (8) contained higher amounts of
inarganic fractions of magnesium. Carr-
espondingly. itcontained higheramounts
of clay (47.2 to G4.3 per cent). A
positive correlation was obtained bei-
ween clay content and Mgm and Mge,
This was in line with Bolton (1973), In
this profils, a tendency towards a grad-
ual decrease of all the fractions “with
depth was observed but for a layer of

accumulation of Mgt at 7.5-585 om.

depth. This was associated with clay
gccumueltion.

In Ebbanad profile (11), 36 to 43
per cent of Marconsisted of Mam, About
26 to 43 per cent of the Mgt was com-
prisad of Mgee.Fairly consistent amounts

DIETRIBUTION OF HAGHESIUR FRACTIONS

of Mgm, Mgr and Mgt were observed
throughout the perfils, Such a distribu-
tion pattsrn was indicative of moderate
weathering and the presence of organic
cycle. Thuneri prefile (12) confained
medium amounts of all fractions in the
surface layer, The majorcomponent was
Mgm constituting 34.7 to 47,4 percent
of Mgt and was fairly consistent
threughout the prefile. The smount of
Mgr tended to decrease very gradually
down the dspth whils mge decreased
substantially- from 2.0to 0.2mef100g
¢oil. About 28.0 to 36.8 per cent of Mg!
was accounted by Mgoe alone. This
indicated the presence of organic cycle
and a highly weathered surfaca soil
lying over much- unweathered parent
meteriel 88 indicated by negligible
emounts of Mge et the lowor depths:
This was in confirmation with the
reports of Metson and Gibson (1876),

Doddabetta profilz (15) examined
at the base of the hillock consisted of
high amgunts of all the mzsgnesium frac-
tions in the surface soils except Mgr
which was medium. About 78,1 to 60.5
percent of Mgrend 42,0 to 74,9 percent
of the total inorganic magnesium was
contributed by Mgm in the different hori-
zons. The fraction Mgmincreased slightly
with depth except for a emall layer of
accumulation of 30 -56 cm depth essoci-
ated with higher amount of clay ( 45.6
per cant), Chiistenson and Doll ( 1973)
also stated that magnesium concentra-
tion increazed as the mechenical siza of
fraction decreased. Reserve magnesium:
(2cid-soluble) constituted 18.6 to 21.8
percent of Marand 22.91036.5 psrcont
of tha total inorganic megnesium' A
wookly weathered parent mateiial was

* Thews indiezte profile numbers ay noted ia thu figures 3 10 &
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Irdicatod by Mar increasing with depths
and negliginole amounts ef Mg® in the
sub-soils. However, the surface layer
was more weathered as indicated by
higher emounts of Mg.. Higher amounts
of Mgoec decreasing with dzpth might be
dus to organic cycle. Presence of highef
emounts of Magr st the betiom horizons
wera abservad in this prefile which was
Indicative of tho bassltic nature of the
parent rock. Acid-saluble Mg tartion
(Mg') was estimated in the solution by
boiling with 1 N HNO3, which dissolved
all the basaltic rocks that are basic in
character. Durairaj (1964) racerdoed the
parent rock in the regionas charnockite.
1t has baen recognized by Wadia (1939)
that due to variation in the proporticn of
theconstituent minerals ofthe charno-
kite-type rock, several variaties with
composition ranging from that of an acid
or intermediate hyparsthene granite
_ ftypical charnockite), through several
gtadations cf increasing basizity to that
of ultra-hasic pyroxenites were possibla,
Presenceof high amountsof Mg' indi-
cate that the soils are adequately suppli-
with reseive magnesium,

The mean Mgm of the top scil was
lowsr than that in the subsoil suggesting
weathering process was faster in the
top soil. This was corroborated by the
cbservation that top soil Magr was higher
than sub-seil Mgr suggesting relsase of
Mg from ths mineral form the - minaral
form ta the reserve ponl. Higher degree
of weathsring wae further reflected
the obsarvation Wge and clay contant
were mers in the surfece 22l then in the
sub-soil. The abave observation couplsd
with high Mgeo and Mg in the surface
scil than in the sub-soil was indicative

[Vol €9 e 7.

of the activa participatjon - of organic
cycle in thensoil magnesium distribution
and cousequently. soil development.
Similar obsarvations were made by
Blackmore and Miller (1962). who re-
ported thet Mge inths top soils was,
assscisted with organic. cycle return
while sub-soil Mg. is aften depleted to
low levels by leaching and crop removal

The authors express rhsir sincre
thanks to the Tamil Nacdu Agricultural
Univarsity for the facilities extended for
conducting this investigstion as . part of
the Ph.D., thesis of the first auther.
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