https://doi.org/10.29321/MAJ.10.A02791

Madias agric. J. B9, (12): 794—797 Dacomber 1982

Distribution of Magnesium Fractions in the Nilgiris Soil Profiles.
IV. Distribution Pattern in typic Haplumrepts and
Fluventic Haplumrepts '

K. K, MATHAN! and K. CHIRANJIVI RAD:

The Sofls of Typic Haplumrepts were loast wenthered as indicated by higher amounts
of mineral Mg and acid-soluble Mg, Organic cycle was active. The group average of 1op
soil and surface soil indicated that uniess the released magnesivm s injecied in the
organic cycla it moves down, Existence of immatare profiles with the preseres of crgenic
cyclé was the main festure in the sub-group Fluventic Heplumbrepts, The interconversion
ol ane {orm of %o to another was seen in these sub groups end the reseye pond of magne-

siim was enriched from organic sources,

Distribution of magnesium fractions
in the profiles were used as a measure
t0 assess the stage of developmemt,
processes of soil weathering, leaching,
presence or absence of organic cycle,
accumulation of magnesium in various
depths (Metson and Brooks, 1975
wark on the pedogenic processes of
the Nilgiris soils is very much negli-
gible. Therefore with a view to assess
the distribution of various forms of
magnesium in the prefiles of Nilgins
and to relate the data 10 certain
aspects of soil development processes,
the present investigation is taken up.
In this paper soil profiles pertaining to
the sub-groups typic Haplumrepts and
Fluventic haplumrepts alone are discus-
sed.

MATERIAL AND METHODS

The details of the location and the
method of investigation were furnished
in Part | of the series. In this investi-
gation profiles in localities Kadanad,

Doddabetta (top), Balakola, Kengarai,
Maduvattam, Emerald and Titukkal were
studicd in detail for the various forms
of magnesium as per the method des-
cribed by Mulwunye & Melsted (1972).
(Table 1). SBamples from horizons upte
35 em  depth were regardad a5 “top
soil” and the samples below this as
sub-soil. Instead of individual profiles,
group averages of the sub-groups were
calculated (Table-3).

RESULTS AND DISCUSSION
Typic Haplumrepts :

Kadanad, Doddabetta (Top), Bala-
kola, Kengaiai and Naduvattam pro-
files constituted the sub-group.

Appreciably higher proportion of
non-exchangeabla fractions (69 1 to
92. 0 per cent) of magnesium (mineral
Mg - Mgm plus reserve form - Mage)
constituted the total inorganic. magne-
sium in the profiles. This indicated the
inmature nature of weathering. Frotz
and Riecken (1968) stated that soils
with high amounts of non-exchangeable
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Mg would be least developed. Medium
to high exchangeable Mg (Mge) asso-
ciated with medium amounts of orga-
nic form of Mg (Mgee) throughout the
profile was suggestive of an active
organic cvcle in the Kadanad profile
(9)*. But an abrupt reduction in all
the inorganic magnesium fractions in
the profile needs furtherstudy. Dodda-
betta (peak) profile (13) contained
low Mgr and Mag? and medium Mg-n_
Magee and Mgt in the surface layers,
There was no appreciable variation
with respeet to Mgm  and  Mgee.
Medium to high Mgr in the lower
depths indicated that the profiles were
wall supplied with reserve magnesium
and that the occurrence of basaltic
parent material was possible. Accumula-
tion of Mae at the lowest depths with
the corresponding increase in Mgt at
this laver suggested a leaching regime,
This was confirmed by a decrease in
Ca/Mg ratio and an increase in Mg
saturation per cent with depth. It is
of interest to note here that the soil
as such was immature as indicated by
morohological chzracters confirmed by
physico-chemical analysis and also by
the fact that the clay content gradually
dezreased with depth, Here leaching
had played an important rolein the
pattern of magnesium  distribution,
Presumabiy this might be due to the
fact that this profile was situated at
the highest point on the Nilgiris
(2627 m) with very st2ep slope.

Balakola profite (18) contained
nedium Mgm constituting 36.8 to 54.4
ser cent of Magtand 48.3 to 81.6 per
sent of the total inorganic magnesium,
Aedium Mg’ was consistent throughout

& Tpese ndwate profife nembaers,
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the protfile upta 125 cm beyond which
it suddently decreased. Low Mge in
the surface sofl tended to increase
with depth 'to medium level upto the
above mentioned depth of 125 cm,
beyond which this fraction also decrea-
sed markedly. Medium Mgoc was
consistent throughout the profile, This
type of distribution might indicate a
fairly weathered soil lying over a very
weakly weathered parent material.
Kengarai mofile (22) was similar 1o
Doddabetta (top) profile (13) except
for a clay pan horizon at the depth of
5-25 cm. Clay content at this -depth
shifted from 34.4 to 44.4 per cent and
in subsequent layers it decreased again
to less than 34.5 per cenl. Higher CEC
(13.8 me/100 g soil) was also recorded
at this depth.

Characteristic feature of Naduvat-
tam profile (28) was the presence of
very high amounts of Mge throughout
the depth of 72 cm below which the
charnackite parent rock was struck.
This fraction constituted 46.4 to 53.0
per cent of Mgt and 50.0 to 67.0 pes
cerdt of total inorganic magnesium.
Thus the soils had a very shallow de-
pth. Neither the Mar nor Mg® con-
tent changed appreciably with depth.

Fluventic Haplumrepts.

This sub group was represented
by soils from Emerald and Titukkal.
Umbric epipedon containing less than
49.2 percent base saturation within
35 cm depth was observed.

Emerald profile (2) contained high
amounts of Mgoe in the surface layers
increasing with depth, All other frac-
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tions were medium in the surface
horizon, and decreased with depths
Except the first horizon, the major
proportion of total inorganic magne-
sium consisted of the non-exchangeable
magnesium (Mam plus Mge).  This
revealed the very weakly weathered
nature of the harizons while the plough
layer alone was well weathered, Im-
mature profile was indicated by higher
amounts of clay of 38.5 per cent in
the top decreasing slowly with the
depths to 14.2 per cent. The profile
was observed to be influenced by
organic cycle.

Titukkal profile (6) contained me-
dium amounts of all fractions of mag-
nesium and Mgt A slow decrease of
Mgr with depth upto 200 cm and an
abrupt decrease thereafter was obser-
ved. The presence of clay pan was
seen at the depth of 70-145 cm, as
indicated by accumulation of Mge, Mg
and clay content (45. 0 per cent asso-
ciated) with the highest CEC of the
profile (15.3me/100g soil). Kaila (1974)
reported that Mgt content was always
higher in heavy clay soils.

" In typic Haplumrepts, higher
amounts of Mg™, Mgr and Mgt were
found in the sub-soils than in the surface
soils. This revealed that any magne-
sium released by weathering was
moved down to the sub-soil layer if
it was not absorbed by the vegetation
and injected into organic cycle. This
was in line with the observations of
ietson and Brooks (1975). Soils from
the sub-group Fluventic Haplumrepts
wete adequately supplied with reserve

magnesium. Very slight difference in
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the Mgm between top soil and Sub-
soil indicated that release-and fixation
of magnesium in the minerals were of
some order. Higher amounts-of Mgtin
the top soils suggested addition of Mg
through organic source-since all the
samples were from virgin soils. But a
lower content of Mgoc in the top soil
suggested the mineralisation of this
fraction into Mgr and Mge. This was
confirmed by considerable higher Mgr
and moderately Mge in the top ‘soils.
In this case contribution to the reserve
proof should have been mainly from
one form to another as observed by
Metson and Brooks (1974).

Sincere thanks are due to the Tamil
MNadu Agricultural University for the
facilities offered to conduct this inves-
tigation as part of the Ph. D. thesis of
the first author.
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Table 1 Mean Distrbution of Magnesium Fractions In top and subsoils of eech of the
soil Texonomical subgroup,

(i) Typic Haplumbrepts (6)

Magnesium Topsail Subsall Mean

{2} Content (me/100g soil)

Mineral 21 24 23

Acid soluble 14 1.7 1.6

Eichnngaa;ble' | 16 15 1.6

Organic complexed 1.1 12 1,2

Total | . | R 6.8 6.6 .
{b) Clay content (%)) 42.8 393

(i1} Fluventic Haplumbrepts (2,

fa) Magnesium content (mef100 g, soil)

- .
Mineral _ 1.6 1.4 15
Aai::l soluble 2 08 1.5
Exchangeoble 1.0 0B 0.4
Organic complexed 20 2.3 22
Total ' | 6.3 53 5.8
() Clay content (%) 475 276

Figures in brackots indicate number of prolile (avarage)
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