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ABSTRACT

A study was conducted on some deep subtropicad seiturring in West Bengal and Jharkhand statendifal
with an objective to examine the effect of varyipgrent materials and elevation on the distributdérsoil potassium
fractions with depth of soil. Total potassium (Kdntent varied widely between 0.017 and 0.770 pet wdth pedons
mean ranging between 0.024 and 0.44 per cent, Mdale soluble potassium varied between 0.009 aB@ pPer cent with
pedons mean ranging from 0.012 to 0.22 per centeémluble, exchangeable and available potassiupedons varied
between 5.0 and 39.2 ppm, 39.16 and 744.04 ppn3@da@ and 773.34 ppm respectively. The overalllresevealed that
irrespective of elevation, exchangeable- K andlallg-K were higher in soils developed on pareatanals ‘Basic/Calc-
schist’ ,'‘Basic (Deccan trap)’ and ‘Calc-schist aded with detrital laterized material’ as comparéa others.
Soils dominant with kaolinite or illite clay mir@rwere more weathered containing less exchangealtlevailable — K.
Soil on meta-amphibolite parent material exhibitedy low total - K and lattice-K. Pedons with higheEC and clay
content showed higher total K conteRtrther, total - K and lattice-K were largely deged on the stage and degree of

weathering of varying parent materials.
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INTRODUCTION

The most abundant cation in plants and which i®@iesl in large quantities by roots from soil foteatling
several activities in the plant is “Potassium” (Khe bulk of the potassium in soil is known to vesent in the mineral
form as feldspars (orthoclase, microcline) and mi@aotitic, muscovite), micaceous clay or illited soil potassium is
usually divided into three categories: non-exchabtgs exchangeable and water soluble which areomessort of
equilibrium, the magnitude of which is a functiohmineralogical make up depending upon the typpafnt material,
stage of weathering and particle size. Water selubK content is the immediately plant availablenfe of K which
generally constitutes less than 1% of the totaEKchangeable - K which contributes to about 2.0%.bf the total- K,
also forms major pool of immediate plant availabke. Non- exchangeable pools of K which lies in thege of 2.5-4.2
%, is quite important from the point of K nutritiom the long run. The potassium content of acidrisg, lateritic, leached
foothills soils of subtropical area, exhibit paeiBm with the magnitude of interaction of integsiind capacity factors to
the extent that highly leached soils register \devy values of total K (Mondadt al., 1975). The present paper deals with
an objective to examine the effect of varying pareaterials and elevation on the distribution af potassium fractions

with depth of soil and also to discuss that intietato the extent of weathering of some subtrdpsmls from West
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Bengal and Jharkhand state of India.

METHODS AND MATERIALS
Study Area in Brief

The area under study falls under humid tropicalubtropical climate lying between north latitude2éf15’ and
2345’ and east longitude of & and 8730’ forming parts of Ranchi and Palamau distridtgtmrkhand comprising of
high level aluminous laterite which extends throdirulia and farther to the western fringe of Wshgal as low level
lateritic soils. The soils over the area have dgwedl on three stepped erosion geomorphic surfaiigsdi, 1987). Details
of geomorphic surfaces, elevation / altitude, pareaterials, soils formed and their classificat@me already reported
earlier by Das (2010).

Sample Collection and Analysis

Soil samples were collected from nine represerggtiedons from the above study area. Seven pedaesdug
out at places of Kharagpur, Kurchiboni, Silda, Lab&8ara Ara, Lalgutuwa and Netarhat, respectialyp0, 215, 234,
245, 275, 590 and 1037 m elevation above msl. Ab&a (150 m above msl) and Bagru (1050 m abové sashples
were taken respectively fromNalla (earliercutting) and a quarry where Indian Aluminium Compédmag mined earlier
for bauxite ore. Soil sampling from different deptivere done following standard procedure. Chariatites of pedons
were already reported earlier by Das (2010). Exugpthose of very deep pedons and whose horizaoizatas not
distinct, all the other sola were sampled accordingedogenic horizon employing standard technid8es Survey Staff,
1971). Samples were air-dried, crushed and siekemugh 2 mm sieve (ASTM) and then were analyzed Total
potassium, HCI- Soluble potassium (lattice-K), Waeluble- K, Exchangeable- K, and Available -K.tdlgpotassium
was determined by soil — NaO; fusion procedure as described by Jackson (1973jeMgaluble -K and available- K was
determined by flame-photometer respectively fromektracted solution obtained by shaking soil wititer (1 : 5:: soil :
water) for one hour and from the leachate obtaimitd neutral 1N NHOAC solution (Jackson, 1973). Exchangeable- K

was computed as the difference of available patassind water soluble potassium.
RESULTS AND DISCUSSION

The distribution of different forms of potassiumpedons developed on varying parent materials éngton

are presented in Table The results obtained are described below.
Total Potassium

Total potassium (K) content varied widely betwee@l1@ and 0.770 per cent with pedon mean value mgngi
between 0.024 and 0.44 per cent (Table 1). Thetami in total content of K in pedons was largedypénded on the stage
and degree of weathering coupled with type of pameaterial on which they developed i.e. the contdribtal —K varied
widely in soils like,Ultic Haplustalf, Kanhaplic Haplustult, Oxic Rhodustalf, Typic Chromustert, Ultic Haplustalf, Andic
Eutropept, Oxic Rhodustult, Vertic Eutropept, Typic Kadiustult developed respectively on alluvium, alternate siosdded
sandstone and shale, calc-schist admixed withtdetdterized material, basic/Calc-schist, phyjliteeta-amphibolites,
granitic-gneiss, basic (Deccan trap), granite pamgaterials at different elevations (Table 1). Hoer the lowest and the
highest value of total K were associated with BAra and Labani respectively, while the same for medal K were

obtained at same soils. Medium to low total potassicontent of these pedons suggested that therbt migt be
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appreciable quantum of K- bearing primary or seapypdninerals in these subtropical soils. The tettwomposition
seemed to have controlled the distribution of tdtain pedons at Kharagpur, Labani and kurchibaitiere potassium was
found to increase down the pedon. In rest of thdope no such distribution trend of total K had bediserved.
Irrespective of parent material, pedons having &gBEC and clay content were found to have imprauetieir total K

content.

Due to the weathering action of soil minerals agldase of K from residues and vegetation debrisiight be set

free to soil solution which in turn enter the inkattice spaces.
HCL - Soluble Potassium (Lattice-K)

HCI- soluble potassium, in general, varied widebtvieen 0.009 and 0.50 per cent with pedon mearevalu
ranging between 0.012 and 0.22 per cent. The loardtthe highest value had been associated with Bax and Silda
pedons respectively i.e. in soils developed on Metphibolites and basic / calc-schist parent mateHowever, the
lowest and the highest mean HCI- soluble potassiame also obtained at Bara Ara and Silda respdgtiharaghpur,
Labani and Kurchiboni pedons showed clear indicattb HCI - soluble lattice-K increment with deptrhieh in turn
suggested a gradual increase of illitic clay dowa profile (Table 1). In Bara Ara, Lal Gutwa andt&bat i.e. soils
developed at 275, 590 and 1037 m altitude respdgtion Meta-amphibolites, Granitic-gneiss and BdBieccan trap)
content of HCI - soluble K in pedons was compasdgiviow. However, soils with less than 350 mg’kgf non -

exchangeable K came under the categorization ofdawserve K with respect to non - exchangeable K.
Water Soluble, Exchangeable and Available Potassium

Water soluble, exchangeable and available potassiymedons varied widely between 5.0 and 39.2 p3@rl 6
and 744.04 ppm and 38.43 and 773.34 ppm respectiglending upon parent materials and extent dfvemathering.
The data (Table 1) showed that water soluble, exgdable and available potassium were comparathigher for pedons
derived from basic parent rock at high elevation afso on ‘calc-schist with overlying detrital maad at lower
elevation. The pedon mean value of water solubtagstum on basic parent rocks at Kurchiboni, Sidd Netarhat were
17.92, 19.08 and 21.26 ppm respectively, whilepbdons derived from materials of acidic natureéBagru, Lal Gutuwa,
Labani, Kharagpur, Bara Ara and Garbeta depictedhtean value of water soluble-K around 10. Simil@and had been
observed also for exchangeable and available -hH€. former soil group associated with basic pareatenals showed
pedon mean exchangeable and available - K betw8&r02 and 447.20 ppm, and 224.8 and 446 ppm, resplgc
whereas the corresponding values for the lattemmaf soils were between 40.73 and 108.08, and35dnd 118.6 ppm,
respectively. Water soluble - K content, the imragely plant available forms of K, varied widely amgosoil groupings,

ranging from 2.8 to 38.6 mg Kgwith significantly higher quantities occurringfion — volcanic soils.

CONCULSIONS

From the overall results it can be concluded thaspective of elevation, exchangeable- K and alltK were
higher in soils developed on parent materials iB&slc-schist’ ,'Basic (Deccan trap)’ and ‘Caldag&t admixed with
detrital laterized material’ as compared to otheBsils dominant with kaolinite or illite clay mired were more weathered
containing less exchangeable and available — K.ddoineta-amphibolite parent material exhibitedyver total - K and
lattice-K which again were largely depended on dtage and degree of weathering of varying parenéniats. Pedons
with higher CEC and clay content showed highe t6taontent.
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APPENDICES
Table 1: Forms and Distribution of Potassium in Pedns Developed on Varying
Parent Materials and Altitude Name of soil with altitude (m)
Characte | Kharagur| Garbeta |""TPO" | §iga Labani Baradra | ool | Netarhat | Bagru
5 (30) (130} (234) (243) 275) (1037) (1030)
(215) (580)
Soi - - A, . s z - 0.0-
dont () | 00-225 | 00595 00210 | 00363 0.0-2.15 0.0-4.25 00320+ | 00176 | &
poof 1 Fie Twelve Six Five Five Six Five Eight | Sevenm
;‘;ﬁln 80121 | 85132 | 102208 10.0-203 70-15.8 7.0-10.4 70153 | 120392 | 5073
Kopm | Q018 | (18D (17.12) (19.08) (10.52) (8.60) 1030 | @126 | 620
ExchK | S0 | 35S | BE | westraos| sasr06 | asorgose | 3T | AT RIS
(ppm) i == 0.0 (447.20) (108.08) (5417 o : o
(64.22 7375 | @31.09 @073 | 8978 | @son
HCL 1014020 | 007024 | 011040 | 003050 | 012035 | 00090016 | o906l | 004 0013
soluble 020 015 019 0 030 oo 0.001 0.160 0270
K(%) - : : - - e 0070 | 0099 | (0.159)
Tow | 034050 | 015044 | 026073 | 006077 | 025077 | 0017:0036 | oot | 0o | aoi
0 A7 3 37 7 Az 43 -4 . -
K(%) 0.42) (0.26) 037 (0.39) (0.49) (0.0243) 013 | 0e | @i
— __ | 46
Avilsble | 3o | 13 | esas | 119.6477334| so73152s6 | 51277840 | rhn | LLGAE | 6604
Kippm) | oo g =0 (466.28) (118.60) (62.30) st B (32.16)
7440) | 3362 | e81D (G103 | G109
Kandl M (m upper | Klm
. EM . . ;K Poorly
Clay 1.K(mzjor) a]m:ftm mdorlin | M dominant &gﬁn?dlm }:‘.Mfi’_“}c’ﬂ (domnant | expanding | PP~
mmerals | mdM |2 |jaymg | followedbyl | FEYRE jnlo : M MV K"g‘*[‘.’“}
# (minor) proportion. proportions | and K proportons OILZOMS (minorto | dominant, -7
Atfew with depth with depth domnant; K trace K (minor) Lowet
_ depths k=1 - (mimnor) - Horizons)
g‘r"fm Ultic Kanhaplic | Oxic Tipic Ultic Andic 'g o ol | Vertic Tipic
EIIZ;_'Ilp Haplustalf | Haplustulf | Rhodusialf | Chromuster: | Haplustalf Eutropept p " | Eutropept | Kadiustult
Cale-schist
Alternate P
Paramt | ,poo | IO S| B _— Meta- Granitic- [Brﬁim Ceaite
materials | FHTVHE | BRACS detrital Cale-schist R amphibolites | gueiss - ranit=
sandstone laterized trap)
and shale material

*K, I, M, V & G denote kaolinite, illite, montmdlonite, vermiculite clay minerals and gibbsitespectively.
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