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Availability of Plant Nutrient Elements in Soils as - Influcnced

by Application of Potassium and Caleium
B, HABEEBULLAH.' G, RAMANATHAN.* 5. LOGANATHAN" and K. K. EHISHNA_MOGHTHIY‘

A pol experiment was conducted to study the influence of calcium and potassium
an nultient availability in soils. Calcium was applied in two forms and &t two lovels nd
potassiuny at four levels In two soils viz., alluvial and red socils with groundnut as fest
crop.  The study ieveated that of the two soils, alluvial sail had greater uuuilabﬁm of
P, K. Ca and Mg than red sail. The interactions were observad 1o be favourable in cerlain
instances and antagonistic in others between the soil nutrients and applied K and Ca.. As
for instance, available P in alluvial soil was significantly increased by gypsum treatment.
ﬁ.uailuhtnlﬂa registered an increase afler flowering stage and a sharp decline al post
harvest stage, indicating the wiilisation ol Ca for fructification and this implied that

increased availability of Ca at this junciure would possibly lead to greater wtilisation and

ciop yield,

The oil production in India is far
below the requirement and a break-
through in oil production has been felt
to be a dire need on lines similar to
green revolution in cereals and millets.
Efficient utilisation of applied fertilisers
is one of the means of achieving the
goal apart from evolving better varie-
ties with high vyield potential and
improved cultural practices. Groundnut,
an important source of oil production
has been described as an unpredictable
legume due to its varying responses to
applied nutrients in different soils and
under different agroclimatic regions.
Reports on the crop response in India
are varied and sometimes conflicting.
The differential behaviour is possibly
due to the interaction of the applied
nutrients  within themselves  and
with the soils. Work on the combined
effect of Ca and K on groundnut is
rather limited in Tamil Nadu though
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such studies are numerous and reported
elsewhere in other countries. It is,
thorefore, pertinent to study thke com-
bined effects of Caand K-on nutrient
availability which in turn influences
the yield, uptake and quality of the
produce.

MATERIALS AND METHODS

A pot experiment was conducted
with POL 1 variety of groundnut as
test crop intwo soil types, one repre-
senting red soil collected from Pollachi
and the other, alluvial soil from Noyyal
river basin at Perur. Calcium was
apalied in two forms as gypsum and as
ca'cium carbonate at two levels, O
and 200 kg CaO/ha. Potassium was
applied at four levels O (K,), 50 (K,),
100 (K.) and 150 (K,) kg K.O/ha as
potassium chioride. The rates of FYM,
N and P were common for all the
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treatments; FYM at 5 tons, N at 35 and
Pat 70 kg P.O./ha. There were 12
treatments replicated twice for each
soil.” Each pot contained 50 kg of air-
dried soil, mixed with calculated
quantities of ‘fertilisers according to
the treatments. Irrigation was uniform
with constant quantity of water for all
treatments. Besides initial soil samples,
periodical 'soil samples collected at
four stages viz., presowing, vegetative,
flowering and post-harvest stages
were analysed for available N, P, K, Ca
and Mg. Available N was estimated
by alkaline permanganate method,
available P by Olsen’s method, availa-
ble K by ammonijum acetate extraction

followed by determination with flame
photometry, available Ca and Mg from
ammonium acetate extraction followed
by versenate titration method. The
data obtained were subjected to statis-
tical scrutiny, carrying out the analysis
of variance to determine the effect of
treatments on nutrient availability at
various stages in the two soils,

RESULTS AND DISCUSSION

The data on soil analysis and the
results of statistical analysis are giver
in Table.

1. Available nitrogen (Table):
Calcium application to red soil through

TABLE. Available nutrient status at different stages of crop growth (Ranges of values in ppm)

Available Pre-sowing stage Vegelative sfage

Flowering stage Post-harvest stage

Mutrients | - o St e
Alluvial  Red CAlluvial  Red Alluvial Red Alluvial Red
Nitmgnn_ 86.10 102-116 480-30 91-96 104-115 122-133 90-96 88-97
Phos- ' '
phorps  41.0-44.6 31.2-37.0 18.9-210 13.7-16.2 25 4-28.6 15.,9-19.4 24.0-31.B 16.5-23.8
K 435-650 167-375 298-422 142-257 285-380 132-190 305.403 138-183
Ca 1100-1580 700-980 1180-1820 820-1260 1660-2440 1140-1380 1420-1720 A140-13024
Ma 30{0-403 156-216 312-372 192-348 312-564 348-384 432.516 252-28B
1. Avallable nitrogen [n soll C.D. 4 Avallable calclum in soif
- (P=0,05)
Comparison of soils 1.50 Comparison of soils 0.08
Comparison of stages 2.36 Comparison of stages 0,127
Comparison of polassium 0.112
. Comparison of calcium 0.097
Avallable phosphorus in sail
5. Avallable magnesium in sofl
Comparison of soils 0.35
Comparison of steges 0.55 Comparison of soils 11.4
Comperizon of colcium forms 0.42 Comparison of sapss 18.0
Comparison of caleium 132
4. Avallable potassium in soii .
Compaerison of soils 6.60
Comparizon of slages 10.42
Comparison of potassium a3
Comparison of calcium 8.20
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gypsum and calcium carbonate resulted
in increased contents of available
nitrogen. However, the effect of
calcium was not markedly pronounced,
since the values on available nitrogen
for Ca and no Ca treatments tended to
be on par though the absolute values
of available N content for calcium-
treated pots were slightly greater than
the control. Considering the various
stages, it was observed that availability
of N was maximum at flowering stage
and minimum at vegetative stage,
probably due to the higher rate of
absorption and uptake of N by the
voung growing plants at vegetative
stage. The available N status gradually
increased during the flowering stage
due to enhanced microbial activity and
mineralisation of N. Since there was
continued removal by the seed crop, it
decreased again at the post harvest
stage. Russell (1963) stated that
leguminous crops raised the N levels of
the soil, but in the seed crops like peas,
beans, soybeans and groundnut, the
fixed N was, however, utilised by the
plant itself, with consequent negligible
effect on soil N,

1. Available Phosphorus :
Availability of P was decreased by
gypsum application. Available P cont-
ent registered a low value in alluvial
soil receiving Ca as CaS0,. Reduced
availability of P in gypsum-treated
alluvial soil was possibly due to the
formation of fairly insoluble phosphate
reaction product in  soils in the
presence of calcium. Calcium carbo-
nate, because of its insoluble nature,
did not produce the same effect as
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gypsum. The data further si‘_lﬁwed that
there was distinct difference due 1o
soils, the alluvial soil recording higher
values of available P than red soil at
all the four stages. Initial analysis of
the two original soils used for the
pot - experiment also  showed that
alluvial soil contained a fairly high
proportion of available P (7.6 ppm) as
compared to red soil (1.6 ppm). This
difference noticed in the beginning was
maintained throughout at all stages of
crop growth. The higher available P
content in alluvial soil could be
explained partly due to the higher pro-
portion of sodium content in alluvial
soil than in red soil. As a result, the
interaction between Ca and P might
have been restricted to a minimum and
hence the greater P availability in
alluvial soil. It was also noted
that the red soils on the contrary
contained higher amounts of hydrated
iron and aluminium oxides in various
forms tending to lower the P availabi-
lity.

Comparison of the stages showed
that available P was highest at
presowing stage possibly due to the
receipt of fertiliser P and at vegetative
stage, the values were lowest and this
represented the utilisation of P by the
crop at early stage and perhaps a part
of it could have been fixed in unavailz-
ble forms. The available P was again
on the increase at flowerieg and post-
harvest stages. This also conformed
to the generally observed trend of
utilisation of nearly two thirds of P
requirement at the early stage and the
resulting increase in available P
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content in soil at the later stage, when
the P uptake by the crop was substan-
tially reduced.

3. Available Potassium: Avai-
lable K content in soil increased
significantly with graded doses of K.
The increase was 25 ppm for the first
dose of K over no K, 19 ppm for the
second dose over the first dose and
11 ppm- for the third dose over the
second’ dose. This observation was
in agreement with the work of Bhide
and Motiramani (1964). The effect of
Ca on the availability of K was also
distinctly manifested, The availability
of K was depressed when applied along
with Ca. It could be observed that
available K content for no Ca treatment
was 304 ppm, it was 276 for gypsum
application and 289 for application of
calcium carbonate. Gypsum, which
had relatively higher solubility than
calcium carbonate, lowered the availa-
bility of K to @ greater extent. The
antagonistic effect observed between
Ca and K was in line with the earlier
findings of Misra and Harisankar
{1971) and Loganathan (1973).

Available K was much greater
in alluvial soil than in red soil at
all stages. The available K content

decreased from the pre-sowing stage to
the vegetative stage in both the soils but
the rate of decrease was far greater in
alluviai soil. Comparing the flowering
and post-harvest stages, the decrease
of available K was 195 ppm for alluvial
soil and 110 ppm for red soil. The
decrease in available K could not be
entirely due to the plant uptake, as it
was also shown in the studies that K
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uptake by plants in red soil was even
greater than that in alluvial soil. Hence
the reduced availability of K in a far
greater proportion in the alluvial soil
appeared to be due to greater amounts
of K fixation in alluvial soil. Further,
the alluvial soil contained the 2:1
type of clay mineral as reported by
several workers, while the red soil was
predominant in kaolinite type of clay in
most instances. K fixation has been
largely attributed to the nature of
clay mineral (Grewal and ' Kanwar,
1967, Misra; Harisankar 1971), It was
even probable that besides clay, silt
also fixed some amounts of K (Karim
and Malek, 1957).

4. Available calcium: The
available Ca content in soils showed
a general trend of higher values of
available Ca in calcium treated pots in
both the forms of Ca application and
However, the diffe-
rence in available Ca content between
Ca treatment and no calcium treatment
was not wide. This phenomenon has
been due to and was probably associat-
ed with the initial available Ca content
in both the soils.

There was a marked difference in
available Ca content in relation to soil
groups, the alluvial soil containing
higher available Ca than the red soil
at all the four stages oi crop growth.
Available Ca content of the soils also
registered an increase up to the flower-
ing stage in both Ca treatment and no
calcium treatment and al post-harvest
stage, there was sharp decline. This
reduction observed at post-harvest
stage was evidently due to the utilisa-
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tion of Ca by groundnut for fruit
development, Calcium was known 1o
be directly absorbed by the developing
pods. Mizuno (1961) reported that
the best time of application of Ca to
groundnut was 10 to 13 days after the
gynophores reached the sand. Further,
the absorption and translocation of
mineral elements from the fruit medium
was also reported by Burkhart and
Collins (1942) and calcium had a great
influence on the fructification of
groundnut according to Bolhuis and
Stubbs (1955). The above reports
brought out the utilisation of Ca by the
developing pods and the same was
observed in the present study.

5. Available magnesium ; Avai-
lable Mg content was also lowered by
the graded doses of K in the alluvial
soils, but it was not uniform in red
soil, The antaganism of K with Mg was
manifest. Knoblauch and Odland (1934)
explaining the antagonism between the
two in acid soils pointed out that the
available Mg in soil was displaced by
K and washed out; K rendered the
uptake of Mg more difficult by the
plant. Present findings corroborated
the above views. Apart from the effect
of K, Ca application in both the forms
also appeared to have subdued the
availability of Mg. The antagonistic
effect between Mg and Ca has also
been reported by several workers in
other crops. Available Mg was great
in alluvial soil than red soil at all stages
of crop growth and this trend of
variation was very similar to available
Ca.

The authors thank the authorities
of the Tamil Nadu Agricultural Univer-
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sion to publish the M, Sc, (Ag.) thesis
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