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ABSTRACT

Groundnut is an important food and cash crop for smallholder farmers in Eswatini. However, its yield
is very low partly due to poor soil fertility particularly calcium and phosphorus deficiencies
associated with soil acidity. Thus, a field experiment was conducted to determine the effects of
different inorganic fertiliser types on growth and yield of groundnut. The treatments were: a control
with no fertiliser, [2:3:2 (22) at 300 kg ha™"], single superphosphate (100 kg ha™), calcium nitrate
(120 kg ha'1) and a combination of calcium nitrate (120 kg ha'1) and single superphosphate (100 kg
ha”). A randomised complete block design (RCBD) with three replications was used. Results
showed highly significant (p<0.01) differences among the fertiliser types on most of the growth
parameters recorded. At 90% flowering, significantly highest number of leaves per plant (48.3), the
tallest plant (42.17 cm), the highest canopy width (41.47 cm), the highest number of branches per
plant (6.57) and plant dry biomass per plant (20.6 g) were recorded for treatments with calcium
nitrate followed by the application of combination of calcium nitrate and single superphosphate.
Similarly, most of the yield components and yield were significantly (p<0.05) affected by the fertiliser
types. Significantly highest numbers of total pods per plant (28.8), mature pods per plant (26.9), dry
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pod yield (950 6 kg ha”), hundred seed mass (82.8 g), shelling percentage (70.6) and seed yield
(671.6 kg ha™ ) were recorded from a combination of caIC|um nitrate and single superphosphate

fertiliser. Thus, combined application of 120 kg ha™

calcium nitrate and 100 kg ha™ single

superphosphate fertilisers can be used to increase the productivity of groundnut in the study area.

Keywords: Calcium nitrate; 2:2:3 (22); groundnut; pod yield; single superphosphate.

1. INTRODUCTION

Groundnut (Arachis hypogaea L.) is a self-
pollinating, annual herbaceous legume crop [1]. It
originated in South America and was
subsequently taken to Africa, Europe and Asia.
Its diversity has expanded throughout the tropical
and warm temperate regions of the world and is
now the most widely cultivated species of the
genus Arachis. Two main types of groundnut are
grown commercially; the first one grows upright
with an erect central stem and vertical branches,
and the other recumbent with numerous creeping
laterals [2].

Groundnut is grown on 29.7 million hectares in
the world, with a total production of 50.9 million
tonnes in over 100 countries worldwide [3]. It has
a huge potential to alleviating the protein nutrition
problems in the developing countries of the
world. It is an important food, feed, fertilizer, oil
and fuel crop. Groundnut kernels are rich in
protein and vitamins and can be eaten raw,
roasted, fried, sweetened or boiled. For people in
many developing countries, groundnut is the
principal source of digestible protein (25 to 34%),
cooking oil (44 to 56%), and vitamins like
thiamine, riboflavin, and niacin [4]. The haulms
are nutrition animal feed, and the shells can be
used as fuel. Being a leguminous crop, it can fix
atmospheric nitrogen in soils through root nodule
bacteria and thus improves soil fertility [5]. Grain
legumes like groundnut have been reported to
provide an equivalent of 60 kg N ha” to
subsequent non-legume crop [6]. It grows well on
light sandy loam soils which are not suitable for
most of the other crops.

In Eswatini, groundnut is an important food and
cash crop for smallholder farmers and its
cultivation is confined to Eswatini Nation Land
with an area harvested of 1925 ha and
production of 741 tonnes in 2018 [3]. However,
the yield of groundnut in Eswatini is very low
(384.9 kg ha™') as compared to African average
yield of 995.5 kg ha™ and world average yield of
1713.3 kg ha™ in 2018 [3]. Declining soil fertility,
particularly calcium and phosphorus deficiencies
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associated with soil acidity, has been implicated
as major possible cause of the low yield in
groundnut.

Calcium is one of the less mobile nutrients in
plants. In groundnut, there is little translocation
from the main plant parts into the forming pods
[7]. The seed develops via nutrients it gathers
directly from the soil rather than those
translocated from roots to shoots and back to the
seeds [8]. This exceptional aspect has guided
the applications of nutrients, especially calcium,
for higher yield, quality and seed germination for
groundnut. Calcium must be added to slightly
acidic soils to correct pH value and improve the
quality of the seed. Calcium deficiency leads to a
high percentage of aborted seeds (empty pods or
“pops”) and improperly filled pods [9]. Thus, to
get good yield of groundnut, adequate amounts
of calcium should be present in the soil from the
early flowering stage up to pod filling [10].
Kamara et al. [11] reported significantly higher
number of filled pods, shelling percentage and
hundred seed weight and hlgher pod yield with
the application of 100 kg Ca ha™ than the control.

Phosphorus is another important nutrient for
legumes in particular [12]. It is a key constituent
of adenosine triphosphate (ATP) in plants and
also plays various roles in seed formation.
Absorption and reduction of nitrate is an energy
consuming process and the energy is supplied
by ATP. Phosphorus is needed for good seed
formation. It also promotes root growth,
enhances nutrient and water use efficiency and
increases yield. The requirement of phosphorus
in nodulating legumes is higher compared to
non-nodulating crops as it plays a significant role
in nodule formation and fixation of atmospheric
nitrogen [13]. Phosphorus is needed in relatively
large amounts by legumes for growth and has
been reported to promote growth and yield,
nodule number and nodule mass in different
legumes [14]. Intodia et al. [15] reported that
application of 60 kg P,Os significantly
increased number of pods per plant, shelling
percentage, pod yield, haulm yield and oil yield of
groundnut.
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Most agricultural soils in Middleveld of Eswatini
are acidic and as the result there is less
availability of nutrients such as phosphorus and
calcium [16]. Even though the groundnut crop is
in demand, most smallholder farmers still lack
some knowledge as to which fertiliser to use to
increase yields. While some growers apply 2:3:2
(22) fertilizer, some do not add fertiliser at all.

Thus, this study was conducted to determine the
effects of selected inorganic fertilisers on growth,
yield components and yield of groundnut.

2. MATERIALS AND METHODS

2.1 Experimental Site

The experiment was conducted at the Crop
Production Department Experimental Farm,
University of Eswatini, Luyengo Campus during
the 2019/2020 cropping season. The site is
located in the Middleveld agro-ecological zone of
Eswatini, longitude 31.10° East and latitude
26.334° south and has an altitude of 750 m
above sea level. The site has an average mean
annual rainfall of 980 mm with most rain
occurring between October and April. The mean
annual temperature is 18°C and hazard of
drought stands at 40%. The average winter
temperature is about 15 °C while for summer it is
about 27°C. The soil type is the Malkerns M set
soil series clay loam to sandy loam Oxisols
mostly with acidic soil pH [16].

2.2 Treatments and Experimental Design

The treatments consisted of: a control with no
fertiliser, [2:3:2 (22) at 300 kg ha™], single
superphosphate (100 kg ha'1), calcium nitrate
(120 kg ha”') and a combination of calcium
nitrate (120 kg ha™) and single superphosphate
(100 kg ha'1). The nutrient composition of 2:3:2
(22) is 6.3% N, 9.4% P, 6.3% K, 0.5% Zn; single
superphosphate is 10.5% P; and calcium nitrate
is 26.6% Ca, 13% N. A randomised complete
block design (RCBD) with three replications was
used. The gross size of each plot was 3 m x 2.4
m (7.2 m?) consisting of five rows in inter-row
spacing of 60 cm and intra-row spacing of 20 cm.
The outermost one row on both sides of each
plot was considered as border and not used for
data collection to avoid border effects. Thus, the
net plot was 3 rows x 0.6 m x 2.4 m (4.32 m?).

2.3 Management of the Experiment

The experimental field was ploughed and disked
to a fine tilth with tractor and the plots were
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levelled manually. According to the design, a
field layout was made and each treatment was
assigned randomly to the experimental units
within a block. Then rows were made to the
depth of 5 cm and then a local groundnut variety
‘Cacajane’ was planted at the rate of one seed
per hill on the 3rd of December 2019. The
fertilisers were applied as basal dressing at the
rate specified in the treatments. Gap filling was
done a week after emergence to achieve a good
crop stand. Weeds were controlled manually
using hand hoe. As the experiment was a rain-
fed, no irrigation was applied.

2.4 Data Collection
2.4.1 Growth parameters

The numbers of leaves were counted from three
randomly selected plants in each net plot at 50%
flowering, 90% flowering and maturity. The leaf
area was determined at 90% flowering from three
plants per net plot using a cork borer method as
described by Edje and Ossom [17] and was
averaged on per plant basis. Then the leaf area
index was determined by dividing the leaf area
(sz) per plant by the ground area occupied by
each plant (60 cm x 20 cm). Plant height was
measured using a measuring tape from the
ground level to the apex of each of the three
randomly selected plants per net plot at 50%
flowering, 90% flowering and maturity. Plant
canopy was measured from three randomly
selected plants at 50% flowering, 90% flowering
and maturity and averaged on per plant basis. A
tape meter was used to measure the canopy
width at the widest portion of the canopy.
Numbers of branches were determined by
counting the branches on the main stem from
three randomly selected plants on each net plot
at 50% flowering, 90% flowering and maturity
and averaged to per plant basis. Aboveground
plant dry biomass was determined from three
groundnut plants from the net plot at 90%
flowering and maturity after oven drying the
plants at 65°C for 72 hours and then the weight
was expressed on per plant basis.

2.4.2 Yield components and yield

All yield components were recorded at harvest.
Number of total pods per plant was recorded by
counting the total number of pods per plant from
five randomly selected plants from the net plot
area. Number of mature pods per plant was
recorded by counting filled and sound pods from
five randomly selected plants from the net plot
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area. Dry pod yield was determined from the net
plot after sun drying and was expressed in
kilograms per hectare. Number of seeds per pod
was determined by counting the number of seeds
from 10 randomly selected matured pods from
the five plants used for determination of the
number of pods per plant. Hundred seed mass
was recorded by counting hundred seeds from a
bulk of shelled seed from the net plot and was
weighed using a sensitive balance. The shelling
percentage was determined by taking sample of
about 200 g mature pods per net plot, shelling

them and calculated as: SP = % x 100; where SP

is shelling percentage; S is seed mass; and P is
pod mass. Then the seed yield (kg ha”) was
determined by multiplying the shelling
percentage by dry pod yield.

2.5 Data Analysis

Data collected were analysed using GenStat
18th edition software [18]. Significantly different
treatment means were compared using the Least
Significant Difference (LSD) test at 5% level of
significance.

3. RESULTS
3.1 Growth Parameters

3.1.1 Number of leaves and leaf area index

The numbers of leaves recorded at 50% and at
90% flowering were highly significantly (p<0.01)
affected by the fertiliser treatment while the
number of leaves at maturity and leaf area index
at 90% flowering were not significantly affected
by the fertiliser treatment. At 50% flowering and
at maturity, the highest numbers of leaves per
plant of 31.4 and 59.0, respectively, were

recorded with the application of combination of
calcium nitrate and single superphosphate
followed by the application of calcium nitrate
(Table 1). Similarly, calcium nitrate followed by
combination of calcium nitrate and single
superphosphate fertilisers gave the highest
number of leaves of 48.3 and 36.1, respectively,
at 90% flowering. On the other hand, the leaf
area index at 90% flowering showed no
significant  difference among the fertiliser
treatments and it ranged from 2.42 in the control
to 2.94 in the combined application of calcium
nitrate and single superphosphate (Table 1).

3.1.2 Plant height

Plant heights recorded at 50% flowering and at
maturity were not significantly affected by the
fertiliser treatment while it was highly significantly
(p<0.01) affected at 90% flowering. The tallest
plants of 42.17 cm and 35.17 cm at 90%
flowering were recorded for treatments with
calcium nitrate and a combination of calcium
nitrate and single superphosphate, respectively,
while the control recorded the shortest plant
(28.97 cm) (Fig. 1).

3.1.3 Plant canopy width

Plant canopy widths recorded at 50% flowering
and at maturity were not significantly affected by
the fertiliser treatment while it was highly
significant (p<0.01) affected at 90% flowering.
The highest canopy widths of 41.47 cm and
40.73 cm were recorded with calcium nitrate, and
combinations of calcium nitrate and single
superphosphate fertiliser, respectively (Fig. 2).
Similarly, these treatments gave the highest
canopy width at 50% flowering and at maturity as
compared to the other treatments (Fig. 2).

Table 1. Number of leaves and leaf area index per plant of groundnut as affected by inorganic

fertilizers

Treatment Number of leaves at Number of leaves Number of leaves Leaf area

50% flowering at 90% flowering at maturity index
Control 22.0ct 25.4d 49.2a 2.42a
2:3:2 (22) 25.2bc 24.3d 44.7a 2.77a
Single superphosphate  25.6bc 31.7¢c 47.7a 2.47a
Calcium nitrate 27.2b 48.3a 53.1a 2.64a
Calcium nitrate and 31.4a 36.1b 59.0a 2.94a
single superphosphate
LSD (0.05) 3.86 3.02 ns ns

LSD (0.05) = Least Significant Difference at 5% level; ns= non-significant.
tMeans in columns followed by the same letters are not significantly different at 5% level of significance
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Fig. 1. Plant height (cm) of groundnut at different growth stages as affected by inorganic
fertilisers
Fertiliser treatments: 1) Control (no fertiliser), 2) 2:3:2 (22), 3), single superphosphate, 4) calcium nitrate, and 5)
calcium nitrate and single superphosphate
Means in bars for same phenological stage followed by the same letters are not significantly different at 5% level
of significance
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Fig. 2. Plant canopy width (cm) of groundnut at different growth stages as affected by
inorganic fertilisers
Fertiliser treatments: 1) Control (no fertiliser), 2) 2:3:2 (22), 3) single superphosphate, 4) calcium
nitrate, and 5) calcium nitrate and single superphosphate
Means in bars for same phenological stage followed by the same letters are not significantly different
at 5% level of significance
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3.1.4 Number of branches

The numbers of branches per plant recorded
at 50% flowering and at maturity were not
significantly affected by the fertiliser treatments,
but it was highly significantly (p<0.01) affected at
90% flowering. The highest number of branches
per plant of 6.57 and 6.00 at 90% flowering and
at maturity, respectively, were recorded for the
treatment with calcium nitrate followed by the
combination of calcium nitrate and single
superphosphate while the control had the lowest
number of branches (Fig. 3).

3.1.5 Plant dry biomass

The aboveground plant dry mass at 90%
flowering was significantly (p<0.05) affected by
the fertiliser treatment while it was not
significantly affected at maturity. Significantly the
highest plant dry biomass per plant (20.6 g) at
90% flowering was recorded for treatment with
calcium nitrate followed by the combination of
calcium nitrate and single superphosphate (Fig.
4). Likewise, these treatments produced the
highest plant dry biomass at maturity while the
lowest plant dry mass was recorded from the
control.

3.2 Yield components and Yield
3.2.1 Number of pods and dry pod yield

The numbers of total pods and mature pods per
plant were significantly (p<0.05) affected by the
fertiliser treatments. Significantly the highest
numbers of total pods per plant (28.8) and
mature pods per plant (26.0) were recorded with
a combination of calcium nitrate and single
superphosphate fertiliser and it was statistically
at par with the application of calcium nitrate
alone (Table 2). In contrast, the control and 2:3:2
(22) produced significantly lowest numbers of
total and mature pods per plant.

Dry pod vyield was highly significantly (p<0.01)
affected by the fertiliser treatment. Significantly
the highest dry pod vyield (950.6 kg ha™)
was obtained from a combination of
calcium nitrate and single superphosphate
fertiliser and the yield was statistically at par with
the dry pod vyield (944.4 kg ha'1) obtained from
application of calcium nitrate alone (Table 2). In
contrast, the lowest dry pod yield (582.8 kg ha™)
was obtained from the control (no fertiliser
application).

LED (0.03) 30% flowering = N5, LSD (0.03) 80% flowering = 0.6738,
LED (0.03) matunity =N5
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Fertilizer trzatmant:

Fig. 3. Number of branches per plant of groundnut at different growth stages as affected by
inorganic fertilisers
Fertiliser treatments: 1) Control (no fertiliser), 2) 2:3:2 (22), 3) single superphosphate, 4) calcium nitrate, and 5)
calcium nitrate and single superphosphate
Means in bars for same phenological stage followed by the same letters are not significantly different at 5% level
of significance
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Fig. 4. Plant dry biomass (g/plant) of groundnut at different growth stages as affected by
inorganic fertilisers
Fertiliser treatments: 1) Control (no fertiliser), 2) 2:3:2 (22), 3) single superphosphate, 4) calcium nitrate, and 5)
calcium nitrate and single superphosphate.
Means in bars for same phenological stage followed by the same letters are not significantly different at 5% level
of significance.

Table 2. Number of total pods per plant, number of mature pods per plant and dry pod yield of
groundnut as affected by inorganic fertilisers

Treatment Number of total Number of mature Dry pod yield
pods/plant pods/plant (kg ha'1)

Control 20.9bt 18.5b 582.8c

2:3:2 (22) 19.0b 18.3b 736.1b

Single superphosphate 24 1ab 22.9ab 737.9b
Calcium nitrate 27.5a 24 .8a 944 .4a
Calcium nitrate and single superphosphate 28.8a 26.9a 950.6a

LSD (0.05) 5.43 5.17 123.9

LSD (0.05) = Least Significant Difference at 5% level; ns = non-significant.
tMeans in columns followed by the same letters are not significantly different at 5% level of significance

3.2.2 Number of seeds/pod, hundred seed
mass, shelling percent and seed yield

The number of seeds per pod was not
significantly affected by the fertiliser treatment
while hundred seed mass, shelling percentage
and seed yield were highly significantly (p <0.01)
affected by the fertiliser treatment. The highest
hundred seed mass (82.8 g), shelling percentage
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(70.6) and seed vyield (671.6 kg ha') were
recorded from a combination of calcium nitrate
and single superphosphate fertilisers and
followed by sole application of calcium nitrate
fertiliser (Table 3). In contrast, the lowest
hundred seed mass (45.7 g), shelling percentage
(62.3) and seed yield (354.0 kg ha™') were
obtained from the control (no fertiliser
application) (Table 3).
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Table 3. Number of seeds per pod, hundred seed mass, shelling percentage and seed yield of
groundnut as affected by inorganic fertilisers

Treatment Hundred
Number of Seed Shelling Seed yield (kg
seeds/pod mass (g) percentage ha”)
Control 1.7at 45.7b 62.3c 354.0c
2:3:2 (22) 1.8a 57.6b 65.1bc 478.6b
Single superphosphate 2.0a 57.3b 63.3bc 471.2b
Calcium nitrate 1.8a 76.6a 66.3b 626.0a
Calcium nitrate and single superphosphate 1.9a 82.8a 70.6a 671.6a
LSD (0.05) Ns 14.26 3.84 96.4

LSD (0.05) = Least Significant Difference at 5% level; ns= non-significant.
tMeans in columns followed by the same letters are not significantly different at 5% level of significance

4. DISCUSSION

4.1 Growth Parameters
4.1.1 Number of leaves and leaf area index

Application of calcium nitrate and combination of
calcium nitrate and single superphosphate
fertilisers significantly increased the numbers of
leaves per plant of groundnut (Table 1). The
increased numbers of leaves with the application
of these fertilisers might be due to improved
nodulation and better root and shoot growth due
to the synergistic effect of calcium, phosphorus
and nitrogen present in the fertilisers. In
agreement with this result, Kabir et al. [19]
reported that the application of phosphorus,
calcium and boron fertilisers improved the growth
of groundnut. Similarly, Mouri et al. [20] reported
that application of 60 kg P ha™ gave the highest
leaf area index (2.02) of groundnut. Jadhav and
Narkhede [21] also reported increased leaf area
in groundnut with increasing levels of P fertilizer
up to 60 kg P ha™.

4.1.2 Plant height

The application of calcium nitrate and a

combination of calcium and single
superphosphate significantly increased plant
height (Fig. 1). This might be due to the

adsorption of calcium ion on the soil exchange
complex which then increased the availability of
nutrients and hence promoted growth. Moreover,
the phosphorus fertiliser might have enhanced
root development which improved the supply of
other nutrients and water to the growing parts of
the plants. In line with this result, Rahman [22]
observed that calcium significantly influenced
plant height and recorded the tallest plants with
the application of 150 kg Ca ha” whilst the
shortest plants were from the control plots.
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Likewise, Gobarah et al. [23] reported that
increasing rate of phosphorus significantly
increased vegetative growth of groundnut.
Kamara et al. [24] also obtained significant
increase in plant height of groundnut with the
application 40 kg P ha' as compared to the
control.

4.1.3 Plant canopy width

Plant canopy width was significantly increased
with calcium nitrate and a combination of calcium
nitrate and single superphosphate application
(Fig. 2). Phosphorus plays an important role in
cell division and development of new tissue;
which in turn increases canopy width of the
plants. Calcium might have also maintained
chemical balance in the soil and reduced soil
acidity which has a positive influence on the
canopy width. Moreover, the application of
phosphorus fertiliser enhanced root development
which might have improved the supply of other
nutrients and water to the growing parts of the
plants, resulting in an increased photosynthetic
area and hence more canopy width [25].

4.1.4 Number of branches

Calcium nitrate and a combination of calcium
nitrate and single superphosphate application
significantly increased the number of branches
per plant (Fig. 3). Calcium helps maintain
chemical balance in the soil and neutralizes acid
soils thereby creating favourable conditions for
the plant growth. In addition, phosphorus also
promotes root growth, enhances nutrient and
water use efficiency and might increase the
number of branches per plant. In conformity with
this result, Rahman [22] noted that calcium
fertilization influenced the number of branches
per plant significantly with the highest number of
branches produced with the application of 150 kg
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Caha™. Similarly, Kamara et al. [11] obtained the
highest number of branches per plant (9.5) with
the application of 200 kg Ca ha™'. Moreover,
Mouri et al. [20] recorded the highest number of
primary branches per plant (10.70) with the
application of 60 kg P ha™.

4.1.5 Plant dry biomass

The aboveground plant dry biomass was
significantly increased with the application of
calcium nitrate and a combination of calcium
nitrate and single superphosphate (Fig. 4). The
increased aboveground dry biomass might be
due to maximum leaf number, leaf area index,
plant height, canopy width and branching
recorded in response to the above fertilizers. In
agreement with this result, Kabir et al. [19]
reported the highest dry biomass per plant of
groundnut with the application of 165 kg Ca ha™
and 50 kg P ha™. Similarly, El- Habbasha et al.
[25] obtained the highest dry matter (50.45 g
plant:) of groundnut with the application of 60 kg
Pha .

4.2 Yield Components and Yield

4.2.1 Number of pods per plant and number
of seeds per pod

The application a combination of calcium nitrate
and single  superphosphate  significantly
increased the numbers of total pods and mature
pods per plant (Table 2). The supply of calcium
in the soil might have played an important role in
pod formation as developing pegs and pods can
directly absorb soil calcium similar to absorption
by roots [11]. Adequate supply of calcium
reduces the percentage of aborted seeds (empty
pods or “pops”) and gives more filled pods [11].
The higher production of pods with the
application of phosphorus might be due to an
important role of P in legumes in enhancing
nodule formation and fixation of atmospheric
nitrogen [26]. In agreement with this result, El-
Habbasha et al. [25] reported that increasing
phosphorus levels increased the number of pods
per plant. Likewise, Kabir et al. [19] obtained the
highest number of pods per plant of 18.96 and
18.47 with the application of 50 kg P ha” and
110 kg Ca ha™, respectively. Kamara et al. [11]
also obtained significantly highest number of
filled pods per plant (23.1) with the application of
100 kg Ca ha™ as compared to the control. Ranjit
[27] also reported significant increases in total
number of pods per plant from 16.89 to 22.78 as

26

the1 rate of P increased from 37.5 to 75 kg P205
ha™.

In contrast, the fertiliser treatments did not have
significant effect on the number of seeds/pod
(Table 3). This might be due to local variety used
for the experiment which is uniformly adapted to
produce two seeds per pod as the number of
seeds per pod is more of a varietal trait and less
affected by crop management practices.

4.2.2 Shelling percentage and hundred seed
mass

Combination of calcium nitrate and single
superphosphate fertilisers produced significantly
highest shelling percentage and 100 seed mass
(Table 3). The soil used in the current study was
acidic. Thus, the application of Ca and P
fertilizers might have increased nutrients
availability to the crop during the growing season
which leads to higher partitioning of assimilates
to the pods and ultimately increased number of
filled pods and shelling percentage. Moreover, P
is an important nutrient for legumes in particular
as it is a key constituent of ATP and plays
significant role in energy transformation in plant
and also roles in seed formation [26]. In line with
this result, Rahman [22] observed positive effect
of calcium application on 100 seed weight and
shelling percentage of groundnut. Likewise,
Velasquez and Ramirez [28] reported a positive
effect of calcium on pods and it increased weight
of seeds of groundnut. Kabir et al. [19] also
obtained the highest 100 pod weight and shellinq
percentage with the application of 50 kg P ha
and 165 kg Ca ha™.

4.2.3 Dry pod and seed yields

Combined application of calcium nitrate with
single superphosphate fertilisers resulted in the
highest dry pod and seed yields (Table 2 and
Table 3). The high yields obtained from the
treatments containing calcium could have been
due to increased cation exchange and reduced
soil acidity which caused positive effects on the
growth and productivity of the groundnut [29].
Calcium and phosphorus increase the number of
filled pods and hence the seed and pod yields
[11]. In line with this result, Kamara et al. [8]
reported that pod yield increased by 49.3% at 20
kg and by 57.8% at 40 kg P ha™ compared with
unfertilized plots. Similarly, Kamara et al. [30]
also reported the highest seed yield of groundnut
with application of 100 kg Ca ha” and 40 kg
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P205 ha™" whilst the control had the lowest seed
yield.

5. CONCLUSION

The highest number of pods per plant, dry pod
yield (kg ha™), seed yield (kg ha™), hundred seed
mass (g) and shelling percentage were obtained
with the application of combination of calcium
nitrate and single superphosphate fertilisers.
Thus, combined application of calcium nitrate
(120 kg ha™) and single superphosphate (100 kg
ha”) can be used to increase the productivity of
groundnut in the study area. However, to reach
at a conclusive recommendation, the experiment
has to be repeated over more years with
inclusion of more treatments and economic
evaluation.
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