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Evaluation of Different Methods of Measuring Available Potassium in
Laterite Soils of Nilgiris District.*

M. S, BOLANY and U, S, SREE RAMULU®

Segven extractants, viz., neutral normal ammonium acetate, Morgan's univeraal solution,
0.01 M Caclg, 6N Hg50, 1N HNOg, 0.5N HCI and distilled water were tested to assi_asﬁ
the available K status in 27 samples of high level laterte soils of WNilgiris District. Uptake
of K in all these soils was determined by Meubauer seedling technique using |it;|a'a:..s test
crop. Comelations were worked out between the guantities extracted by these seven extrac-
tants and uptake of K by rice seedlings. Morgan’s reagent was. found to be the best extrac-
tant in assessing tho-available K stetus in laterite soils.

The total K content varies from 0.29%,
to 3.3% in normal agricultural soils,
The total quantity of K in a soil consti-
tutes an inventory only and does not
indicate the amount available to plants
growing - on that soil (Scheffer and
Schachtschabel, 1867). A number of
extractants, including electrolytes, acids

and bulfering agents have been emp-

loyed by different workers for the esti-
mation of available K in the soils
(Swami and Lal, 1970; and, Lakshmi-
narasimhan et al.. 1973). However,
there is no unanimi'y about the suitabi-
lity of these extractants for all types of
soils. Swami and Lal (1270) recom-
mended neutral normal ammonium
acetate for estimating available K, Good
correlations were obrained between
K uptake by rag/ seedlings and K
extracted by different extractants like
0.1N HNO;. 0.1. ¥ HC| and Morgan's
reagent. This study was taken up to
find out the utility of differant extrac-
tants in assessing the availability of K
in high level laterite soils eof Nilgiris
District.

MATERIALS AND METHODS

Twenty seven surface samples
covering wide area of Nilgiris District
and representing high level laterite soils
were used in the present study. The
soils were analysed for available K
using ‘different extractants, viz., (3)
neutral normal ammonium. acetate
(Hanway and Heidal, 1852), (b)
Morgan’s reagent (Morgan, 1941), (c)
0.01M calcium chloride (d) 6/ sulphu-
ric acid (Hunter and Pratt, 1957), (e)
IN Ni'ric acid. (f) 0.5N hydrochloric
acid and (g) distilled water. Uptake of
K by rice (IR 20) seedlings was assessed
by Neubauer technique. Cormrelations
were worked out between the quantities
extracted by these seven extraciants
and uptake by rice seedlings.

RESULTS AND DISCUSSION

K extracted by different chemical
extractants and by Neubauar's seed-
lings are presented in the (Table I). The
amount of K extracted by the extrac-
tants was in the {ollowing order:
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1N HNO, > 1N NH,0AC > 0.5V
HCL > Morgan's reagent > 6 N
H,S0, > 0.01 M Cacl, > distilled
water, A similar result was obtained by
Ramamoorthy and Paliwal (1965) and
Swami and Lal (1970), The acid
extractant (HNO,) extracted the
highest amount of K because it inclu-
ded not only exchangeable K but also
some non-exchangeable K which was
brought into solution by the break-
down of primary and secondary mine-
rals during boiling. Ammonium ions of
ammonium acetate did not oecrease
fixable/non-fixable ion ratio on the
exchange sites and consequently
blocked the removal of non-exchan-
geab'e K. In 0.5 N HCI and 6N H,SO,
extractants, very little non-exchange-
able K could be solubilised by the
simple contact with the soil in a short
period at room temperature. Sodium
ion in the Morgan's reagent and
calcium ion in the calcium chlo-
tide solution have less blocking elfect
in the removal of non-exchangeable K
than ammonium ion but the reduced
extraction was due to low replacibi-
lity of Solutien sodium ion in single
extraction and shorter period of con-
tact. The low value with water is due
to its low fonisation. .

When correlations were worked
our between quantity of K extracted
by diflerent chemical extractants and
Neubauer's K, that extracted by
Morgan’s reagent was found to be
closely correlated with K uptake
(r=0.804). Least but still highly tigni-
ficant comelation (r=0.503) was
obtained with 0.01 M Cacl, extractable
K. (Table 11).
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The ultimate worth of the various
extractants for available K extraction
was decided by the faithfulness with
which they reflect actual plant uptake,
Judging the various extractants based
upon this critzrian and employing
Meubauer's technique as a measure of
p'ant uptake, it was found that all the
methods measure upto the requiremzants
for ideal extractants for determining
p'ant available soil K. This was evi-
denced by the close relationships
obtained between different chemical
extractants and Neubauer's technique.
Since the highest correlation was
obtained between K uptake in Neu-
bausr's technique and K extractad by
Morgan's solution, this solution can be
considered more suitable for estimating
plant availabie K in later.te soils.
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TABLE-II Correlation coeflicients (r) botween K extraeted by different extroctants and K uptake

Sl. No, Extractanis r
1 1 M HNo3 0.745**
z 1 N NH; DAC 0.731%
3 0.5 NMHCI 6.704"
4 Morgan's reagant D.so4*
5 G MHg S0, 0.714%"
] 0.01 M CacCls 0.533%*
1 Distilled water D.E50%*

*" —Sianificant ot 1% lavel.
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