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Distribution of Mngnesium Fractiens in the Nilgiris _sqi[:
Profiles; 1 Distribution in typic haplchumults

K. K. MATHAN,L and K, CHIRARJIVI HM}'"

Thosa profiles contelned in most eases weakly woathered sub-seile with very
thin surlace soil (Kotagir) te modetste soils, Orgnnic cvcle was vary sctive in. many’
cosos, Accumulation of fractions of magnesium &t E5-65 cm depth indlcating 2 clay
High leeching regime was noitd in Sholur.
ond Kodaikanal Kotagirl soils’ wers tich in <roserve’ magneslum. In general, high
mineral Mg in the top 20il and high exchangeable Mg and orgenic complaxed Mg in
the sub-soils with & feir amount of reserve magnegium in these profiles pm:lud_m:l-
magnaslum delicieney in the lorseabla fulurs, '

pan Iayar was obseryad in Thummanaity.

A distribution study of the soil
magnesium provides a chemical charac-
terisation of soil magnesium, weach
fraction being a factor dstermining the
relative effectivensss of availability.
Wide wvariations in the forms of magne-
sium could, in general, be- related to
soil parent material and the degree of
soil development, as expressed in the
ganetic soil classification (Metson and
Gibson, 1977). They reported that
the parent materials derived from a
mixture of mstamorphic and igneous
rocks gave rise to higher levels of
magnesium in the subsoils. Riecken
(1944) stated that exchangeable mag-
‘nesium distrlbution in the profiles of
some solonatzic soils might be dus to
the weathering of the intrazonal soils,

L

The Nilgiris where conslderable

area of acid soils exists covers a wide
variation of an annual rainfall from
1300 to 2540 mm and elevation ran-
ging from 1220 to 2637 m. The Nil-
giris Plateau is a hilly tract extending
over an area of 2532 KKm*® and its ave-

rage elevation is 1981.2 m sbove maan
ses lsvel. The entire region is dotied
with several steep and high hills sepa-
rated invariably either by stream 'or @
swampy valley., The soils are |ateritic
in character derived from charnockite
(Gneiss) as parent rock, the kind of
cley- being kaslin which Is friablo_
and highly erodible,

Hence an attempt has been made
in the present investigation to study
the distribution of vaiies forms of
magnesium in the Nilgiris soils end to
assess the depthwise distributien ef
the varigua discrete forme of magne-
sium so as to eveluate the pedogenio
processes like woethering, soil deve-
lopment, leaching, presence or absenco:
of organic cycle, sccumulation of mag-
nesium in various ‘depths and the
relatad changes in .ths physico.che-
mical properties. '

MATERIAL AND METHODS

A total of 147 horizonwise soll
samples from 29 profilss repressniing
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the agmchma{m regions of the Nilgiris
one. pmﬁle from Kodaikanal and an-
nther irum Yernaud were collected.

.Alr “dry - soil samples passing
through 2 mm sieve were analysed
for - machanical' ' fractions,” moisture
cun‘lent soil reaction, electrical con-
ductivity. organic carbon, total phos-
phorus, total cation, cation exchange
capacity, excharigsable cations by the
standard methods (Jacksen 1973).
‘For the magnesium fractionationation;
the method of Mokwunye and Melsted

{(1972) was followed.

Based on the profile characte-
ristics of the soils were classified into
the. following eight taxanomical sub-
graups as per the basic svstem of soil
classification for making and inter-
preting soil surveys (U.S. D. A, 1865).
(1) Typic Haplohumults, (2) Typic
Palshumults, (3) Typic Hapluals, (4)
Uliic Hapluadalfs, (5) Typic Paleudalfs,
(6) Plinthic Paleudalfs, (7) Tvpic
Haplumrepts -and (8) Fluventic Haplu-
mrepts. The distribution ‘pattern of
magnesium fractions in_the profiles
are summarised as average of each of
the subgroups.

In this paperthe distribution pat-
tern of magnesium in Typic Haplohu~
mults are discussed in detail. The
rest are - discussed in  subsequent

papers,

RESULTS AND DISCUSSION

Profiles from Mulligur, Thumma-
natty, Hulikkal, Ketty, Nedungula,
Kotagir’, Sholur, Gudalur and Kedai-
kanal were classified under this sul:r-
graup: - T'fpll.': Hap!ohumuits

- —r——

ﬁ._detalled ‘examination of the
various forms of maanesinm as ex-
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changeabls Mg, organic complexed
Mg, acid-solubie (reserve) Mg, mineral
Mg and total Mg within ~ individual
profiles ale furnished in Table 1. The
above values expressed as percgntages
of the total Mg and total inorganic
Mg are detailed in Table Z. Tho ratios
of suriace and sub-soil exchangeable
cation contents are given in Table 3.
The distribution of different fractions
of Mg in the profiles studied are illus-
trated in Fig. Based on the stan-
dard deviation procedura the magne-
sium status was described in terms
of grades (Table 4 and 5). These
ratings do not indicate the deficiency
or sufficiency levels of maguesium in
soils in terms of crop response. In
constructing the diagrams the deter-
mined values have been pletted for
the various depths as suggested by
Metson® and Gibson (1977).

Distinguishing feature of Mulligur
profile [4]* was that Mgoc consti-
tuted 30.4 to 52.2 per cent of Mgt
Its distribution through the profiie
was fairly uniform. From a substan-
tially medium amounts in the surface
layer (1.6 me/100 g soil). Mge decre-
sed to negligible amounts (0.2me/100g
soil) in the horizons below. Tendency

of Mg to gradually decrease along the

depth was observed, Waeakly weather-
ed sub-soil with organic cycle might
be the reason for such a pattern of
distribution of magnesium fractions.
Presence of clay pan st a depth of 55-
85 cm-associated with highest amounts
of clay (51.5 per cent) was the special
faature of Thummanatty profile (17).
All the fractions of magnesium were
also observed to got accumulated at’
this tayer. Cation sxchange capacity

‘was also at its highest (29.8 me/100¢g

soil} in this layer. Accumulation of

® Thees indicate pratie meinber: er netsd In the ligore,
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clay associated with CEC might be the
probable rsason for accumulation of
magnesium fractions in this layer as
evidenced by a positive correlation bet-
ween CEC and both Mge and Mat This
was in line with the findings of Martin
and Page (1969).

Hutikkal profile (20) contained me-
dium amounts of Mgm and Mgoe and
these comprised the major components
of Mgt " The distribution pattern of
Mgm througout the profile suggests the
possibility of a weakly develaped pro-
file. Total magnesium did not show
much variation. This was in line with
the ebsarvations of Protz and Riscken
(19G8) who reported .that soils with
high amounts of non-exchangeable ma-
gnesium would be least developad.
Medium quantities of Mge were recor-
ded in the top soil which decreased
appreciably in the lower layers and this
furthcr confirmed the observation that
very weakly developed sub-soil were
present, Streng organic cycle was indi-
cated by high amounts of Mgoec in the
profile, associated with higher content
of organic carben (3,5 to 7.2 per cent)
even up to 1256 cm. Ketty profile (21)
consisted mostly of Mamand Mae (64.5
to B4.2 per cent Mgt ) fractions. Dis-
fribution of all the fractions of magne-
sium in the profilewas consistent excapt
Mgee which was higher in the top hori-
zon ‘with gradual decrease of Mgs thro-
ughout the profile. The abeve observa-
tions' coupled willh negligible ameunts
of Mgs (0.3 to 0.5 me/100g soil) thre-
ugheut the profile suggested that these
goils were weakly weathered,

Distribution psttern e magnasium
in Nedugula profile (23) was almest
similar 1o Kelly prefils. In Katagiri pre-
file {25) high Mgr and Mgs and medi-
um Mam and Mgoe were prassat. A

[Val €8 fo, #

steedy decreace of Mgt was recorded in
this profile. Mgm and Mgr put togather
constituted 55.7 to 85.9 percent of
Mgt . These two - non-exechangeable
fractions presontad a picture of higher
amounts in the first 58 cm which decra
ased drasticelly balow this depths. These
observations combined with the fact
that higher Mge in the upper horizons
decieasing steadily with depth sugges-
ted that s fairly well weathered surfsce
soil was lving over a waakly weathered
parent meterial. The soil contzined
zdequate amount »f reserve magnesium
which clearly indicated tha possibility
of reaching the deficiency stetis to be
temote in the near future, Nemeth
{1872) etated that the reserve magnesi-
um retlacted the. availiability of magne-

.sium for longsr periods.
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Sholur profile (26} contained medi-
um ameunts of all the fractions.in the
surface layer. Not much variztion was
ebsefved in the distribution of Mgm and
Mgr down the prefile. Higher amounts
of Mgt and Mge in the lowar depths
were reflective of a2 regime of intense’
lsaching (mean annuz! rainfall of 2540
mm was recarded), This waes associated
with & steady and gradual increase in
clay content frem 48.4 1o 54,2 per cent
down the profile. '~ Catton exchenge
capacity was slsa found to increass
steadily with depth. It is to be noted

‘here that not only did the Mgs increase

with increasing dspth, but alsc the ex-
changeabls Ca increased: with depth.
However, the increase in exchangeable
Mg wae relatively greater, than that of
exchangesdls Ca with the resul) that lh-
ratio of ex. Ca/Mg, decreased with
depth. It'was possible that the removel
of magnesinm from :the surface seil by
water would ke more rapid Ihan that of
celcium, When thase bases pr_sssar.! inte
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the lower lsvels, the solution weuld not
tend to remeve furthsr quontitiss of
magnasium as readily as calcium. It is
conceivaisle that these bases would be
ebsorbed in theea lower hatizons fram
such a eeolution, tha Mg at a relstively
faster rate than Ca. '

Thus an increcss in the propertion
of the exchangeatle Mg to Ca in the
lower herizons would be mere prenoun-
ced in these types which ara epparently
mere meture than in those with’ relati-
vely lags maturity, Cain and Riscken
(1858) observed CafMg. ratios dimini-
shing with dapth. slepe of the Ca/Mg
ratio indicative of ths rate of leaching.

Gudslur profile 127) was similar to
Ketty profile excapt that Gndalur profile
contained comparativaly lesser amounts
of Mgm and Mgr. The top eoil of this
prefile wae weathered to a higher degres
than that of the Ketiy profile. This was
svident from the fact that the tep seil
contained high amounts of Mge. Kadai-
kanal profile $30) was observed to be
highly leached as reflected by the accu-
mulation of higher smounts of Mge and
Mgt &t the bottom layars then the teo
soil. This wae ascociated with a shift
in the clay percentage from 33.9 in the
top eeil to 42,3 per cont in the bottom
" herizen. Further the exchangsabla Caf
Mg ratio decreaged with depth,

The mean Mgm the soil was lowest
then that in the sub-soil, Tep soil
Mar was higher than sub-soil Magr.
Thess observations indicated release of
Ma from the mineral fram to the reserve
posl. The variatien or Mgt between top
end sub-oil was negligible. Accumula-
tion of Geth Mge and Mgee was indica-
ted by a2 higher amount of these two
fractiens in the sub-goil.” Thic was asso-
cieted with the increaes of clay content
In the sub-soil from 42.5 to0 461 per
cant. The ebeve okservatons suggestad
the influence of leaching resulting in
the movement of clay alongwith mecne-
eigm. Such & situatien with high Ma: in
the top zoil and high Mge and Mgee in
tie sub-z0ils would preclude & defici-
ency al megnesium in the immadiats
future. :
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Table 3 Menn Distribution of Magnesium Fractions in top and sub soils of
gsch of the 20l Taxonomlcal sub Groups

' Magnesium content (me/100 g of seil)
Zoll sub greup "MNo. of  Mineral Acid Exchan- Organfe  Total  Clay
' protiles ‘goluble geszble complexed content

Typic Heplohumults &

Top woil 1.9 1.6 11 1.3 6.8 £2.3
Sub sell 2.2 1.4 1.6 1.6 E:7 48,1

Mess [ ; 1.5« 1.4 1.6 5.0

' Tabla 4 Classification of Different forms of scil Megnaoium

Forms of magnesium = . Meen  standard  Low Medium High
[me/100 g]  devietiun _ [mef100 ]
Mineral Mg - 2.2 E 1.0 1.2 1.2-312 2.2
Acid-soluble Mg " 1.5 0.9 0.6 0.6-2.4 24
Exchargasble Mg . 1.4 1.5% 0.7 0.7-21 + 21
Organic complexsd Mg 18 0.B 08 0.8 .24 24
Totsl Mg ' 8.7 2.1 4.6 4.6-88 88

'®" Sincs the standerd doviauan is very high haif thu devietion I teken for calculation

Table B The statuz of magnssium fractions In the surface soils of various prodiles

K agnesiom
‘Profile  Location Mineral Acid Exchen- Orgenic Total
o *  soluble pgeable comploxed
4 Mulligur i M M M M
17 Thummensaty L] H L M i
20 - Hulikkal M M w M M
2 Ketty H M L M M
23 Neduguls " M L M L
23 Kotagli 0 H H M H
| | Sholur M K M ] M
27 Rudalur ] M H M bl
ao Eodaikanel L M L L L

L: bow M Medlum H: High
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