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EFFECT OF CONTINUOUS MANURING AND FERTILIZATION ON THE
FRACTIONS OF SOIL POTASSIUM

C. UDAYASOORIAN, U, £ SREE RAMULU AND K. K. KRISHNAMOORTHY

The surface and sub-surface samples from the Permanent Manurial Experiment being
conducted at Madurai analysed for varipus fractions of soil potassium 1o assess the infiuence
ol continuous manuring and fertilization over eight year period revealed th8t continuous arganic
manuring significantly increased the fixed K, exchangeable K and available K in the surface us
well as in sub-surfece soils, Among the organics, FYM increased the water soluble K
fraction appreciably wheraas the fixed K, available K and exchangeable K fractions were

significantly more n compaost applied plots,
not influznge the girterent fractions of K,

Appreciable changes on different
forms of soil K fractions are likely
to occur due to continuous appli-
cation of manures and fertilizers.
Informations about the changes in
soil fractions of K under rice-rice
cropping system for a long period
is inadequate, specially in Alfisols
of Tamil Nadu. Hence an attempt
has been made to evaluate the
changes on the K fractions of soils
of Madurai Agricultural Cellege
farm due to continuous cultivation
of rice-rice cropping system since
1975.

MATERIALS AND METHODS

A permanent manurial experi-
ment with 32 treatments (four main
plots and eight sub-plots) laid out
in split plot design replicated twice
is in progress since 1975. The
main plot treatments include three
organic sources viz., FYM, green leaf
manure and compost and a control.

Continuous application of green leai manure dig

The eight sub-plot treatments are
N, P and K individually and in
combination plus a control. The
annual crop rotation of rice-rice is
being adopted since 1975 and
eleven crops have been raised till
the start of the present investigation.
The twelfth (Vaigai) and thirteenth
(IR 60) rice crops were used for
the study. The N, P. 0: and K.0
were applied at 120:60:60 kg/ha/f
crop in the form of wurea. single
superphosphate and muriate of potash
respectively. The green leaf manure

(Glyricidia 12.5 t/ha), FYM and
compost (25 t/ha) were applied a

fortnight before transplanting. The
initial (before raising the 12th crop
of rice) and post-harvest (after 13th
crop of rice} soil samples
collected at 0-15 and
depths.

were
15-30 cm

The initial surface and subesur-
face soil samples coliected from the
contral plot were found to be loamy
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sand and sandy clay loam with a
pH of 8.1 and 8.3 and EC of 0.57
and 0.52 m. mhos/cm respectively.
The initial values of available, water
soluble, exchangeable, fixed and
tenaciously held K were 90.7, 104,
80.0, 130.0and 480.0, in the sur-
face soil and 60.8, 8.6, 50.6, 118.0
and 388.0 ppm for the sub-surface
soil. The available, water soluble
and exchangeable fractions were
estimated by the methoed of Totn
and Prince (1949) and the fixed
K was determined by the method of
Wood and De-Turk (1940). The

differences between the total K
(Jackson, 1973) and the sum ‘of
water soluble, exchangeable angd

fixed K gave the amount of tenaci-
ously held K.

RESULTS AND DISCUSSION

All the K fractions declined due
to eight years of intensive cropping
without any K addition (Tables- 1
and 2), The extent of shortfall in
different fractions of K was 22.2,
23.1, 6.8, 7.7 and 6.7 per cent in
available K, water soluble K, exch-
angeable K, fixed K and tenaciously
held K respectively in surface soil
and 12.8, 30.2, 9.1, 5.9, and 124

per cent in sub-surface soil. The
extent of reduction was more in
available and water soluble K frac-

tions in both surface and sub surface
soil. This could be due to varying
release pattern of K besides crop
uptake by intensive cropping. Simi-
lar results in depletion pattern of
K in a wheat-pearlmillet rotation
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have been reported by Mittal et al.
(1983).

Available potassium

The organic manured plots
had higher available K contéent
than control in both initial and post-
harvest samples. The compost treated
plots contained significantly higher
amount of available K than FYM and
green leaf manured plots. The sub-soij
sambles contained less amount of
available K than the surface samples.

The K treated plots invariably
had higher available K content
than the other fertilizer treatments.
Similar results have been reported
by Negi et al. (1981). Among the K
combinations the NPK recorded
lesser available K which might be
due to the higher yield as observed
in those plots continuously (Table 3).
Invariably the N treated  plots had
lower available K than the other
treatments. This is in confarmity
with the work of Venkatesh Bhara-
dwaj et al. (1882).

In manurial and fertilizer treated
plets, the available K was found
to be more than control .in both

depths indicating the build up of
available K due to continuous
manuring.

Potassium fractions

Water soluble potassium * The FYM
and compost treated plots recorded
higher amount of water soluble K
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than control and GLM and
might be due to the well
posed nature of the FYM and
compost. Similar findings due to
the addition of organic matter have
also been reported by Kanwar and
Prihar (1962) and Maclean and
Doyle (1963).

this
decom-

The fertilizer combinations with
K had significantly highar water
soluble I( than the other treatments.
This is similar to the trend observed
in available K states of soil. There
was a positive significant relationship
also between available K and water
soluble KK (r= 0.838%"),

Exchangable potassium

As in th2 case of available K the
exchangeable K conient was more in
compost treated plots and also with
the K {ertilizer combinations. The
low amount of exchangeable K recor
ded in NPK and N treatments might
be due to the continuous removal
of higher amount of K through enh-
anced crop yield (Table 3). The
reason for the trend in exchangeable
K behaviour similar to that of avail-
table K is due to the fact that the
exchangeabe K generally forms the
major portion of available K fractions.
This is also corroborated by the
highly significant correlatior obtai-
ned between available K and excnan
geable K (r = 0.898%"),

Fixed potassium

The compost treatment had higher
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{Vel 76, No. 2

fixed K content than

the other
organic manure treatments and cﬁntml.
Generally the fixed K ccnient was
higher in K treated plots. when
compared to the combinations with-
out K indicating the conversion of
applied K into fixed K. Comparing
the control, the fixed K content was
increased

found to be in organic

manured plots and K fertilizer
applied plots in both the initial

and post-harvest samples indicating
the build up of this fraction due to

continuous manuring of the plots.

Tenaciously held potassium

The tenaciously bound K in the

initial samples was significantly
higher in the control plots than in
{he manured plots whereas in the

post~harvest surface samples the
organic manured plots contained
higher amount of tenaciously held
K than control, possibly due to the
addition of K through the organic
manures. The same trend as in thg
initial samples was maintained
the sub.surface samples. However,
no specific trend regarding the
influence of wvarious treatments
could be inferred in this case.

in
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