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Abstract

The field experiments were conducted in the Kharif and rabi
season of 2021 at the farmer’s field of Perampattu Village, Tirupattur
Tk&Dt to study the significance of K and S management in groundnut.
The experiment was laid out in Randomized Block Design (RBD) with
the following treatments viz.,  T1-Control,  T2–RDF (Blanket
Recommendation as 25:50:75 kg NPK ha-1), T3- RDF + Add 0.25 % of  K
through MOP (Foliar Application), T4– RDF + Add 0.5 % of K through
MOP (Foliar Application), T5– RDF + Add 0.25 % of K through SOP
(Foliar Application), T6– RDF + Add 0.5 % of K through SOP (Foliar
Application), T7– RDF + Add 0.25 % of K through KNO3 (Foliar
Application), T8– RDF + Add 0.5 % of K through KNO3 (Foliar
Application) and replicated thrice. A significantly higher percentage of
agronomic use efficiency (15.07 & 14.94), potassium use efficiency (23.12
& 26.87)  was recorded in the treatment of  T4  and sulphur use efficiency
of (22.2 & 21.4 %) was noticed in T6.
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One of the most significant oilseed
crops in India is groundnut. The crop has its
importance due to high edible oil and nutritional
value of kernel as human food and haulm as
rich fodder for cattle. Its kernels are rich
sources of edible oil (48-52%) and protein (25-
28%). Furthermore, it contains a good amount
of folic acid and is considered an important
diet for children and pregnant women.

Groundnut is cultivated globally over an area
of 29.5 million hectares with a production of
48.05 million tonnes of nuts with a productivity
of 1647 kg ha-1. In India, the groundnut crop
grows in an area of 4.9 m ha with a production
of 10.12 million tonnes1 and productivity of
2060 kg ha-1. In Tamil Nadu, the total area
under groundnut cultivation is 0.34 million
hectares with a total production of 0.88 million
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tonnes and average productivity of 2620 kg
ha-1. Potassium is also one of the major plant
nutrients, which is important for the growth
and development of plants. Plants need large
quantities of potassium, as much as or even
more than nitrogen. Potassium improves
economic crop production and its quality. Thus,
the application of potassium fertilizer results
in a higher value of the product and therefore
greater return to the farmer. Groundnut crop
responds well to potassium (k) application and
the addition of K increases its concern at all
growth stages. The major function of potassium
in plants is to improve resistance to environ-
mental stresses by osmoregulation, proline
accumulation, induction of phenolics, betaines,
phytoalaxins and morpho-phenological changes
in plants. In groundnut, the concentration of
potassium is higher in the initial growth stages
and declines at later stages indicating that, the
crop absorbs potassium rapidly in the early
stages of growth which impairs the availability
of potassium at later stages of the crop.
Similarly, sulphur is considered a fourth major
nutrient for the growth and development of
oilseed crops and also gets as a constituent for
protein which plays a vital role in oil synthesis.
Since groundnut is rich both in oils and protein,
the requirement of sulphur for this crop is
substantial. In addition, the application of
sulphur also regulates the pH, especially in the
above neutral pH soils and increases the
availability of other nutrients. It improves
nodulation and pod yield and reduces the
incidence of diseases. Sulphur increases
chlorophyll and thereby decreases chlorosis.
Foliar application of nutrients is the feasible,
economically viable and environmentally safe
approach to nutrient management. Correcting

plant nutrient deficits at crucial growth phases
is frequently the most efficient and cost-
effective method. Many research evidence
shows that foliar application promoted root
absorption of the same nutrient or other nutrients
by improving root growth and increasing
nutrient uptake. It has the advantage of low
application rates, uniform distribution of
fertilizer materials and quick response of
applied nutrients6. Nutrient use efficiency is a
critically important index in the evaluation of
crop production systems. It can be greatly
impacted by fertilizer management as well as
soil and plant water management.

The field experiments were conducted
in the Kharif and rabi season of 2021 at the
farmer’s field of Perampattu Village, Tirupattur
Tk & Dt to study the effect of K and S
management in groundnut. The soil of the
experiment field belongs to Sandy clay loam,
low in available nitrogen (133.4 kg ha-1),
medium in available phosphorus (16.8 kg
ha-1), and low in available potassium (113.1 kg
ha-1) and low in available sulphur (4.80 mg
kg-1).

The experiment was laid out in
Randomized Block Design (RBD) with the
following treatments viz., T1-Control, T2–RDF
(Blanket Recommendation as 25:50:75 kg NPK
ha-1), T3- RDF + Add 0.25 % of K through
MOP (Foliar Application), T4– RDF + Add 0.5
% of K through MOP (Foliar Application), T5–
RDF + Add 0.25 % of K through SOP (Foliar
Application), T6– RDF + Add 0.5 % of K
through SOP (Foliar Application), T7– RDF +
Add 0.25 % of K through KNO3 (Foliar
Application), T8– RDF + Add 0.5 % of K
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through KNO3 (Foliar Application) and
replicated thrice to find out the Significance of
K and S sources and methods of application on
nutrient use efficiency of irrigated groundnut.
All data were statistically analyzed by Gomez
and Gomez4 at 5% level. The Efficiency of
various nutrients is calculated by using the
formula which are given below.

Agronomic efficiency :

Agronomic efficiency is defined as the
quantity of seed yield obtained from the
fertilized plot and unfertilized plot to kg of
potassium applied. It was computed using the
formula given below:

        Seed yield in fertilized plot (Kg ha-1) –
     Seed yield in unfertilized plot (Kg ha-1)

AE =
                Amount of fertilizer applied (Kg ha-1)

Potassium use efficiency :

In this approach Potassium use
efficiency was calculated in terms of seed yield
per kg of Potassium applied. It was computed
using the formula

Seed yield (kg ha-1)
KUE = —————————————————

Amount of potassium applied (kg ha-1)

Sulphur use efficiency :

Sulphur use efficiency is defined as
the quantity of seed yield obtained from the
fertilized plot and unfertilized plot to kg of
sulphur applied. It was computed using the
formula given below :
                    Seed yield in the fertilized plot (kg ha-1)-

                      Seed yield unfertilized plot (kg ha-1)
Response ratio= ——————————————

           Amount of fertilizer applied (kg ha-1)

Agronomic use efficiency :

The result revealed that higher agronomic
use efficiency (Fig. 1) was recorded in the
treatment of RDF + Add 0.5% of K through
MOP (T4). Application of K influenced the
physiological processes that were directly
revealed to symbiotic N2 fixation, photosynthesis
and carbohydrate translocation for pod growth
which was evidenced in increased pod weight
per plant recorded in the respective treatment.
Potassium acts as a catalytic agent in activating
several enzymes and their synthesis into
peptide bonds. Potassium plays a vital role in
meristematic growth through its effect on the
synthesis of phytohormones. Sulphur plays a
vital role in energy storage & transformation,
carbohydrate metabolism and activation of
enzymes also increase the photosynthetic
activity of the plant. Hence its favourable
effect on the development of pods2. Though
the above reasons make sure the availability
of nutrients enhances the cumulative effect
of growth and yield of groundnut which
reflects on the agronomic use efficiency of
the crop. The least value was recorded in
treatment (T7). This might be due to the non-
availability of nutrients at the proper quantity
and critical stage.

Potassium use efficiency :

The result revealed that the application
of RDF + Add 0.5% of K through MOP (T4)
recorded higher potassium use efficiency (Fig.
2). The higher yield components were
attributed to the beneficial effect of readily
available forms of nutrients on the crop which
was supplied through a foliar spray. The
nutrients were directly absorbed by the plant
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Fig. 1: Effect of Potassium and Sulphur application on agronomy use
efficiency of Groundnut

Fig. 2: Effect of Potassium and Sulphur application on Potassium use efficiency of
Groundnut
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either through cuticle or stomata and might
have participated in photosynthesis activity in
the leaves of the plant leading to increased
yield3. Potassium makes a pronounced role in
carbohydrate synthesis, photosynthesis cell
elongation, stomatal activity and higher nutrient
uptake under this level resulting in higher
growth parameters and ultimately helping in
the realization of higher haulm yield5.
Photosynthetic gas exchange activity is
stimulated through symbiosis with microorga-
nisms in inoculated plants which increases the
efficiency of photosynthetic phosphorus. The
least potassium use efficiency was recorded
in RDF + Add 0.25% of K through KNO3 (T7)
in season 1 and T2 in season 2 due to the
amount of potassium required to meet the
demand being less at the initial stages of the
soil application later moderate amount may be
met out through foliar way of KNO3
application during the crop period. Response
to the application of potassic fertilizer has not
been conspicuous unless available potassium
levels in the soil.

Sulphur use efficiency :

The result revealed that higher sulphur
use efficiency (Fig. 3) was noticed in RDF +
Add 0.5% of K through SOP (T6). Application
of sulphur produced a significant effect on pod
and haulm yields of groundnut. Because
sulphur play important role in cell division,
enlargement and elongation result in the overall
improvement in plant organ associated with
faster and uniform growth of the plant. The
improvement in yield attributes of groundnut
might be due to a better nutritional environment
in the root zone for growth and development.
The supply of sulphur in adequate amounts also
helps in the development of floral primordial
reproductive parts, which results in the
development of pods and kernels and oil content
in plants7. The least value recorded in the
treatment of RDF (Blanket recommendation
as 25:50:75 kg NPK kg ha-1) (T2). The lowest
yield component and oil content are due to
sulphur playing an important role in the
synthesis of essential amino acids like cysteine,

Fig. 3: Effect of Potassium and Sulphur application on Sulphur use efficiency
of Groundnut
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methionine and certain vitamin-like biotin,
thymine as well as the formation of ferredoxin
that act as an electron carrier in the photosynthetic
process and chlorophyll which required for the
production of oil. Sulphur not available in the
correct stage significantly affects the yield
components.

From the present investigation, it can
be concluded that the application of RDF +
Add 0.5 % of K through MOP recorded the
highest agronomic use efficiency, potassium
use efficiency and also recorded highest sulphur
use efficiency in RDF + Add 0.5 % of K
through SOP in groundnut on sandy clay loam
in both the seasons.
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