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Abstract 
A field experiment was carried out to determine the effect of variety and plant 
spacing on yield and growth of groundnuts. The field experiment was laid in 
a 3 × 3 factorial experiment in a Randomized Complete Block Design 
(RCBD) with three (3) replications. The factor A included three (3) ground-
nut varieties (Nkatie Sari, Sum Nutt 22 and Yenyawoso) and Factor B was the 
three (3) spacing of 30 cm × 15 cm, 30 cm × 30 cm and 30 cm × 40 cm. All 
recommended agronomic practices were followed. Data was collected from 
eight (8) tagged plants. Growth data were recorded on plant height, number 
of branches, number of leaves, and the number of flowers while yield data 
were collected on the number of flowers, number of pods per plant, 100 seeds 
weight and the pod yield (kg/ha). The plant spacing significantly influenced 
(P < 0.05) the growth and yield parameters. Groundnut grown at a spacing of 
30 cm × 15 cm produced the maximum plant height, whereas the maximum 
number of leaves, number of branches and number of flowers were produced 
from 30 cm × 40 cm. Yenyawoso variety with a wider plant spacing per-
formed better vegetatively among all the varieties. The Yenyawoso variety 
produced the highest number of pods, 100 seeds weight and pod yield as 
compared to the other varieties. Also, Yenyawoso at 30 cm × 40 cm spacing 
and Nkatie Sari at 30 cm × 15 cm spacing produced the maximum pod yield. 
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1. Introduction 

Groundnut is the most important grain legume in Ghana in terms of area under 
cultivation [1]. The Guinea savanna ecology of Ghana accounts for over 70% of 
total groundnut produced in the country [1], making it the most important 
groundnut region in the country. In Ghana, groundnut is a crucial crop for both 
cash crops and domestic use [2]. Ghana produced 2.5 times as much groundnuts 
in 2010 as it did at the start of the decade. The rapid growth in output is the re-
sult of a 75% increase in harvested area and a 50% increase in yield during the 
same ten-year period [3]. Groundnut production was constrained at the start of 
the decade by a number of biotic and abiotic challenges, such as pests, the Ro-
sette virus, and aflatoxin [4].  

It is a highly profitable oilseed and cash crop that is widely farmed in the 
world’s semi-arid tropical regions. It is grown for both direct human use and 
industrial purposes. The crop’s production is predominantly concentrated in 
Asia and Africa’s semi-arid tropical regions, which account for approximately 96 
percent of worldwide groundnut acreage and 92 percent of total global ground-
nut output [5] [6]. According to [7], groundnut is regarded as the world second 
most significant cultivated food grain legume as well as the fourth largest pro-
ducing edible oilseed crop. The nuts are crushed to remove the kernels that are a 
source of protein, cakes vegetable oil, and other industrial product. As a rich 
source of edible oils and a superior source of fat, protein, carbohydrates, miner-
als, and some vitamins compared to other nuts, groundnut seeds are also fre-
quently the least priced [8]. Variety recommendations for the three growing lo-
cations in the region have been made as part of the Peanut Germplasm Project, 
mostly from International Crops Research Institute for the Semi-Arid Tropics 
(ICRISAT), taking into account their earliest maturity, resistance to harmful 
diseases, and yield [9].  

One of the important agronomic techniques that affect groundnut develop-
ment, yield, and quality is plant density. In order to maximize grain seed yield, 
optimal density guarantees that there is less interspecies competition and that 
growth resources are efficiently captured and used both above and below ground 
[10]. [11] states that closer spacing (30 cm × 10 cm) can enhance the yield of 
erect type of groundnuts, whereas a spacing of 40 cm × 20 cm will maximize the 
output of spreading or semi-spreading type of groundnuts. One of the ground-
nut cultivars used by smallholder farmers in Malawi, CG7, has suggested plant 
density of 89,000 plants per hectare (75 cm × 15 cm × 1 seed) [12]. The theoret-
ical yield for CG7 at this spacing is 2500 kg/ha. One of the many factors that af-
fect groundnut production, proper row spacing is essential in plantings. Planting 
density is one of the main factors that influence the development, productivity, 
and quality of peanuts. [13] observed that plant dry matter accumulation and 
branch formation were increased when the crop is cultivated with optimum 
spacing, and yield parameters like number of pod/plant, yield/plant, and 
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1000-grain weight were at their highest. A recent study revealed that yield in-
creased continuously when row spacing decreased and multiplied when chemi-
cal fertilizers were added [14]. When compared to a normal broad row crop, 
close-spaced groundnut has also been proven to provide more ground cover, 
better canopy light interception, crop growth rates, leaf area indices, and even-
tually higher pod yields [15]. 

Rainfall is the most significant climatic factor affecting groundnut production, 
as 70% of the crop area under semi-arid tropics is characterized by low and er-
ratic rainfall. Low rainfall and prolonged dry spells during crop growth period 
were reported to be main reasons for low yields in most of the regions of Asia 
and Africa [8]. [16] reported that persistent droughts and insufficient rainfall 
represent one of the greatest constraints on groundnut crop. [17] reported that 
groundnut production is significantly determined by rainfall. Appropriate soil 
moisture management is crucial to achieve early germination, uniform plant es-
tablishment and high productivity in the crop. [18] reported that nodulation and 
nitrogen fixation show rapid decline under drought conditions and maintained 
that prolonged desiccation could lead to nodule loss with partial inability to fur-
ther form nodules. At harvest, traits such as seed weight are the sum of devel-
opment and responses to stresses over the growing season and particularly dur-
ing the reproductive phase of growth [19]. Although groundnut has the ability to 
fix atmospheric nitrogen, balanced nutrition can enhance crop development and 
further increase yield. To achieve optimum yield and sustained production, at-
tention should be given to the rate of nutrient removal based on soil analytical 
data. Optimum production of groundnut production requires balanced nutrition 
as nutrient deficiencies can have adverse effects on crop growth development 
and yield. [20] suggested 10 - 20 kg N/ha, 18 kg P/ha and 33 kg K/ha under 
rain-fed condition and 20 kg N/ha, 18 - 40 kg P/ha and 17 - 33 kg K/ha under ir-
rigated condition. 

The major challenge inhibiting the production of groundnut is as a result of 
poor cultural practices especially the practice of wide spacing [21]. Weeds can-
not effectively compete with groundnut, especially in the first three to six weeks 
after sowing, therefore it is crucial to get rid of them before flowering and while 
the plant is still in the pegging stage [22]. One of the most notable pests that sig-
nificantly reduce plant yield, raise production costs, and, in certain situations, 
make farmland unfit for farming purposes are weeds [23] [24]. Crop output is 
increased by increasing planting density (by close spacing) per hectare, accord-
ing to [25]. Additionally, the majority of studies have discussed the effects of 
weeding practices and spacing, but there is no study or literature on how spacing 
affects groundnut growth and production. In order to increase crop output, this 
research aims to explore the likelihood of high groundnut yield under various 
spacing conditions. This study investigated the effect of variety and plant spac-
ing on yield and growth of groundnuts. 
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2. Materials and Methods 
2.1. Research Location 

The study was carried out at Huni Valley in the Prestea Huni Valley Municipal-
ity in the Western Region of Ghana during the major and minor seasons of 2020. 
The study area lies within latitude 5˚28'0" North of the Equator and 1˚55'0" West 
of the Greenwich meridian. It has two rainfall patterns usually from March to 
July (major season) and from September to November (minor season). The Dis-
trict experiences high rainfall with a mean annual rainfall of 187.83 mm. Tem-
peratures are high all year round with significant daily and seasonal variations. 
The annual average temperatures range between 26˚C and 30˚C. Humidity va-
ries from 75 - 80 percent in the wet season and 70 - 80 percent in the dry season. 
The soil is deep, open and acidic in many places due to heavy leaching of base 
from the top soil because of high rainfall, humidity and temperatures [26]. 

2.2. Experimental Design and Treatments 

The field experiment was laid out in a 3 × 3 factorial experiment in a Rando-
mized Complete Block Design (RCBD) with three (3) replications. Factor A was 
three groundnut varieties (Yenyawoso, Nkatie Sari and Sum Sutt 22) and factor 
B was the planting distance with three different spacing of 30 cm × 30 cm, 30 cm 
× 15 cm, and 30 cm × 40 cm. The treatment combination is shown in Table 1. 

2.3. Source of Planting Materials  

The groundnut seeds were sourced from the Savannah Agricultural Research In-
stitute (SARI) Nankpala Station Tamale. The varieties collected were Yenyawoso 
(Early), Samnut 23 (Early) and Nkatie Sari (Late). 

2.4. Land Preparation and Weed Control 

The land was slashed with no burning. The land was ploughed manually using a 
hoe in October, 2019. Lining and pegging of the field was then done. The sowing 
of the groundnut seeds was carried out in November, 2019. The seeds were sown 
at one (1) seed per hill. After 7 days, refilling was done. Weed control was car-
ried out manually by hand hoeing and pulling of the weeds when they were ten-
der. The control of the weeds on the field began exactly two weeks after planting 
up to flowering and the formation of pegs, in order to ensure that the pegs are 
not damaged. 
 
Table 1. Treatment combinations. 

Factors varieties 

Spacing V1 (Nkatie Sari) V2 (Sum Nutt 22) V3 (Yenyawoso) 

S1 (30 × 15 cm) S1V1 S1V2 S1V3 

S2 (30 × 30 cm) S2V1 S2V2 S2V3 

S3 (30 × 40 cm) S3V1 S3V2 S3V3 
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2.5. Data Collection 
2.5.1. Soil Sampling  
Before the study began, surface (0 - 20 cm) soil samples were taken from each 
plot. The samples were bulked and air-dried for standard analysis. [27] used the 
Walkley-Black dichromate digestion method to measure organic matter (O.M.) 
and the Kjeldahl method to measure total soil nitrogen [28]. Bray-1 technique 
was used to determine the available P. [29]. Using ammonium acetate, exchan-
geable K+, Ca2+, and Mg2+ were removed. The flame photometer was used to 
measure potassium, and Ca and Mg were measured using an EDTA titration. A 
glass electrode was used to measure the pH of the soil in 0.01 M CaCl2. Results of 
the soil’s physical and chemical characteristics of the soil before planting are dis-
played in Table 2. 

2.5.2. Growth Parameters  
Eight plants were randomly selected from each plot and tagged for the data col-
lection on plant height. The plant height was taken every two weeks with a mea-
suring tape/meter rule. Plant height was measured from the ground level to the 
topmost point, and the average for each plot was calculated and recorded. The 
number of leaves of the eight tagged plants from each treatment was counted 
and the average calculated for each treatment plot. Data collection for the num-
ber of leaves started from two weeks after planting (2 WAP) at two-weeks inter-
val. The number of flowers of the eight tagged plants was counted and the aver-
age calculated for each plot. This was done four weeks after planting (4 WAP) at 
two-weeks interval. The number of branches of the eight tagged plants was 
counted and the average calculated for each plot. This was done four weeks after 
planting (4 WAP) at two-weeks interval. 

2.5.3. Yield Parameters 
The total number of pods on each plot was harvested and counted. The mean 
number of pods per plants was recorded. A total of randomly sampled 100 seeds 
from the harvested plants were air dried at 15% moisture content. The seeds 
were weighed and the average was recorded for each treatment. The groundnut 
plants from the two middle rows of each treatment plot were harvested pods and  
 
Table 2. Physical and chemical characteristics of the soil before planting. 

Physical Property Value Chemical Property Value 

Sand (%) 62 Soil pH (H2O) 1:2.5 4.07 

Silt (%) 30 Organic Carbon (%) 1 

Clay (%) 8 Available P (mg/kg) 6.42 

Texture Sandy Loam Total N (%) 0.12 

  
Sulphur (%) 

 

  
Exchangeable Ca (cmolc·kg−1) 1.49 

  
Exchangeable Mg (cmol·kg−1) 0.85 
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were separated from plants and sundried for seven days at an average tempera-
ture of 23˚C, at 15% moisture and weighed to record pod yield per plot. The value 
obtained was then converted into pod yield (kg/ha−1) using the formula as follow:  

( ) ( )
( )

2

2

pod yield kg 10000m
Ha

Pod yiel
rvested 

d
a

 kg ha
rea m

=
×

 

2.5.4. Data Analysis  
The data collected were subjected to analysis of variance (ANOVA) using GenS-
tat Twelth Edition. ANOVA was used to calculate the differences between the 
means for the treatments and the treatment means were compared using Least 
Significant Difference (LSD) at p < 0.05. The results were presented in Tables. 

3. Results  
3.1. Influence of Different Planting Density on the Growth of  

Different Varieties of Groundnut 
3.1.1. Plant Height 
During the 2020 major cropping season, plant height results showed significant 
differences (p < 0.05) among the treatments at 2, 6 and 10 weeks after planting 
(WAP) during the 2020 major cropping season. At 2 WAP, the highest (12.70 
cm) plant height was recorded from Yenyawoso at a spacing of 30 × 15 cm while 
the least (8.13 cm) was recorded from Nkatie Sari at a spacing of 30 × 30 cm. 
Also, at 4 WAP, Yenyawoso at spacing of 30 × 15 cm recorded the highest plant 
height (14.27 cm), whereas Nkatie Sari at Plant Spacing of a spacing of 30 × 40 
cm recorded the lowest plant height (11.67 cm). Further, at 6 WAP, the highest 
plant height (16.63 cm) was recorded from Yenyawoso at a spacing of 30 × 15 
cm whilst the lowest plant height (14.17 cm) was recorded from Nkatiee Sari at a 
spacing of 30 × 40 cm. Yenyawoso at 30 × 15 cm spacing recorded the highest 
plant height (21.10 cm and 42.07 cm), while Nkatie Sari at spacing of 30 × 40 cm 
recorded the least plant height (16.10 cm and 32.50 cm) for 8 and 10 WAP, re-
spectively (Table 3). 

There was a significant difference (P < 0.05) among the treatments during 2, 
4, 6, 8 and 10 weeks after planting (WAP) during the 2020 minor cropping sea-
son. At 2 WAP, the highest (12.73 cm) plant height was recorded from Yenya-
woso at a spacing of 30 × 15 cm while the least (8.13 cm) was recorded from 
Nkatie Sari at a spacing of 30 × 30 cm. Also, at 4 WAP, Yenyawoso at spacing of 
30 × 15 cm recorded the highest plant height (14.27 cm) whereas Nkatie Sari at 
Plant Spacing of a spacing of 30 × 40 cm recorded the lowest plant height (11.67 
cm). Further, at 6 WAP, the highest plant height (16.62 cm) was recorded from 
Yenyawoso at a spacing of 30 × 15 cm, whilst the lowest plant height (14.17 cm) 
was recorded from Nkatie Sari at a spacing of 30 × 40 cm. Yenyawoso at 30 × 15 
cm spacing recorded the highest plant height (21.10 cm and 42.08 cm), while 
Nkatie Sari at a spacing of 30 × 40 cm recorded the least plant height (16.10 cm 
and 32.49 cm) for 8 and 10 WAP, respectively (Table 3). 
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Table 3. Effect of plant spacing on plant height of different varieties of groundnut during.  

Spacing (cm) Variety 
2020 Major Season 2020 Minor Season 

2 WAP 4 WAP 6 WAP 8 WAP 10 WAP 2 WAP 4 WAP 6 WAP 8 WAP 10 WAP 

30 × 15 

Nkatie Sari 8.43d 12.47cd 14.93bcd 16.87b 36.30cd 8.42d 12.46cd 14.91bcd 16.87b 36.30cd 

Sum Nut 22 11.47ab 13.47b 16.00ab 20.47a 41.73ab 11.47ab 13.47b 16.01ab 20.46a 41.71ab 

Yenyawoso 12.70a 14.27a 16.63a 21.10a 42.07a 12.73a 14.27a 16.62a 21.10a 42.08a 

30 × 30 

Nkatie Sari 8.13d 12.00de 14.43cd 16.20b 32.07d 8.13d 12.01de 14.43cd 16.20b 32.09d 

Sum Nut 22 11.00abc 13.13bc 15.27bc 18.53ab 36.10cd 11.19abc 13.13bc 15.26bc 18.52ab 36.11cd 

Yenyawoso 11.30ab 12.90bc 15.00bcd 18.40ab 37.17bc 11.30ab 12.91bc 15.03bcd 18.40ab 37.18bc 

30 × 40 

Nkatie Sari 8.83cd 11.67e 14.17d 16.10b 32.50cd 8.84cd 11.67e 14.17d 16.10b 32.49cd 

Sum Nut 22 10.40bcd 12.83bc 15.17bcd 18.33ab 35.93cd 10.40bcd 12.82bc 15.18bcd 18.32ab 35.92cd 

Yenyawoso 11.87ab 12.53cd 14.80cd 18.20ab 36.43cd 11.88ab 12.52cd 14.80cd 18.20ab 36.43cd 

LSD (p = 0.05) 0.93 0.39 0.68 0.61 2.99 0.04 0.01 0.02 0.02 0.02 

3.1.2. Number of Leaves  
The number of leaves showed significant differences, (p < 0.05) among the treat-
ment interactions at 2, 4, 6 and 8 WAP during the 2020 major cropping season. 
At 2 WAP, Yenyawoso at a plant spacing of 30 cm × 40 cm recorded the mean 
highest number of leaves (50.67), whereas Nkatie Sari at 30 cm × 15 cm recorded 
the minimum number of leaves (30). At 4 WAP, Yenyawoso at a plant spacing of 
30 × 40 cm recorded the mean maximum number of leaves (62.67), followed by 
Yenyawoso at a spacing of 30 cm × 15 cm (60), whereas the minimum number 
of leaves was recorded for Nkatie Sari at a spacing of 30 cm × 15 cm (38.67). At 6 
WAP, Yenyawoso at a spacing of 30 cm × 40 cm recorded the mean highest 
number of leaves (71.67), whilst Nkatie Sari at a spacing of 30 cm × 15 cm rec-
orded the least number of leaves (53). However, at 8 WAP, Sum Nut 22 at a 
spacing of 30 cm × 40 cm maintained the highest number of leaves (127.33), 
while Nkatie Sari at a spacing of 30 cm × 15 cm produced the lowest mean 
number of leaves (91.33) (Table 4).  

The number of leaves showed significant differences (p < 0.05) among the 
treatments at 2, 4, 6 and 8 WAP during the 2020 minor growing season. At 4 
WAP, Yenyawoso at a spacing of 30 cm × 30 cm recorded the mean highest 
number of leaves (42), followed by Sum Nutt 22 at a spacing of 30 cm × 15 cm 
(39.33) whereas the lowest mean number of leaves was recorded for Nkatie Sari 
at a spacing of 30 cm × 30 cm (22). At 6 WAP, Yenyawoso at a spacing of 30 cm 
× 40 cm recorded the mean highest number of leaves (62), whilst Nkatie Sari at a 
spacing of 30 cm × 15 cm recorded the least number of leaves (43). However, at 
8 WAP, Yenyawoso at a spacing of 30 cm × 40 cm maintained the highest num-
ber of leaves (127.33), while Nkatie Sari produced the lowest mean number of 
leaves (62) (Table 4). 
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Table 4. Effect of plant spacing on number of leaves of different varieties of groundnut.  

Spacing (cm) Variety 
2020 Major Season 2020 Minor Season 

2 WAP 4 WAP 6 WAP 8 WAP 2 WAP 4 WAP 6 WAP 8 WAP 

30 × 15 

Nketi Sari 30.00a 38.67a 53.00a 91.33a 16.67b 24.00b 43.00c 62.00e 

Sum Nut 22 37.33bc 47.67bc 61.33c 99.33ab 14.00a 26.00b 49.33bc 105.00c 

Yenyawoso 40.00bcd 50.67bcd 64.00cd 99.33ab 18.00bc 39.33bc 50.67bc 110.00bc 

30 × 30 

Nketi Sari 36.33b 42.67a 54.33ab 106.67bc 18.00bc 22.00b 48.67bc 81.33d 

Sum Nut 22 42.33def 52.33cd 67.00de 114.67cd 16.00b 24.00b 46.33c 118.67ab 

Yenyawoso 46.67fg 60.00e 69.00ef 111.67c 20.00cd 42.00c 55.33ab 126.00a 

30 × 40 

Nketi Sari 41.67cde 47.33b 57.33b 114.33cd 17.33a 25.33b 48.67bc 89.33d 

Sum Nut 22 46.00ef 55.00d 71.00ef 126.67e 16.67b 24.00b 49.33bc 123.33a 

Yenyawoso 50.67g 62.67e 71.67f 122.00de 21.33d 36.67a 62.00a 127.33a 

LSD (p = 0.05) 4.42 4.5 3.98 8.04 1.96 3.78 5.5 5.64 

3.1.3. Number of Branches  
There was a significant difference (p < 0.05) among the treatments for the num-
ber of branches at 4, 6, 8 and 10 WAP during the 2020 major cropping season. 
At 4 WAP, Yenyawoso at a plant spacing of 30 cm × 40 cm produced signifi-
cantly the highest mean number of branches (15.67), whereas Yenyawoso at a 
spacing of 30 × 15 cm produced the least mean number of branches (9). Also, at 
6 WAP, the highest mean number of branches (30) was recorded from Sum Nut 
22 at a spacing of 30 cm × 40 cm, while the lowest number of branches (15.33), 
was produced from Yenyawoso at plant spacing of 30 cm × 15 cm. Further at 8 
WAP, Sum Nut 22 at a spacing of 30 cm × 40 cm recorded the highest number 
of branches (37.33) whereas Yenyawoso at a spacing of 30 cm × 15 cm recorded 
the least value (21.33). However, at 10 WAP, Yenyawoso at a plant spacing of 30 
cm × 40 cm produced the mean maximum number of branches (47.33), whereas 
Sum Nut 22 and Nketi Sari at a spacing of 30 cm × 15 cm produced the mean 
minimum number of branches (30.67) (Table 5).  

There was a significant difference (p < 0.05) among the treatments for the 
number of branches at 4, 6, 8 and 10 WAP during the minor season. At 2 WAP, 
Sum Nut 22 at a plant spacing of 30 × 15 cm produced significantly the highest 
mean number of branches (16.33), whereas Nkatie Sari at a plant spacing of 30 × 
15 cm produced the least mean number of branches (11.00). Also, at 6 WAP, the 
highest mean number of branches (26.00) was recorded from Yenyawoso at 
plant spacing of 30 × 15 cm while the lowest number of branches (19.33) was 
produced from Nkatie Sari at plant spacing of 30 cm × 15 cm. Further, at 8 and 
10 WAP, Yenyawoso at a plant spacing of 30 cm × 15 cm, recorded the highest 
number of branches (36.00 and 54.33), whereas Nkatie Sari at plant spacing of 30 
× 15 cm recorded the least value (20.00 and 32.00) (Table 5). 
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Table 5. Effect of plant spacing on the number of branches of different varieties of groundnut.  

Spacing (cm) Variety 
2020 Major Season 2020 Minor Season 

4 WAP 6 WAP 8 WAP 10 WAP 4 WAP 6 WAP 8 WAP 10 WAP 

30 × 15 

Nketi Sari 10.00a 18.00abc 23.33a 30.67a 11.00a 19.33a 20.00a 32.00a 

Sum Nut 22 9.67a 16.67ab 22.67a 30.67a 16.33b 23.00ab 32.00cd 44.00c 

Yenyawoso 9.00a 15.33a 21.33a 32.67a 14.33ab 26.00b 36.00de 54.33f 

30 × 30 

Nketi Sari 14.00b 26.00def 31.00bc 39.33b 14.00ab 24.33b 26.00b 34.33ab 

Sum Nut 22 14.67b 26.67ef 31.67bc 37.33b 15.33ab 23.33ab 32.67cde 48.00cd 

Yenyawoso 14.00b 21.00bcd 29.33b 38.67b 14.33ab 23.00ab 37.33e 49.67de 

30 × 40 

Nketi Sari 15.00b 27.33ef 35.33cd 45.00c 15.33ab 22.00ab 30.00bc 38.00b 

Sum Nut 22 15.33b 30.00f 37.33d 46.00c 13.67ab 23.67ab 34.00cde 45.33cd 

Yenyawoso 15.67b 22.67cde 34.67cd 47.33c 12.67ab 25.33b 34.67cde 53.33ef 

LSD (p = 0.05) 3.39 5.23 4.09 3.43 4.31 4.09 4.41 4.42 

3.1.4. Number of Flowers  
During the 2020 major cropping season, the number of flowers showed signifi-
cant differences (p < 0.05) at 4 and 6 WAP. During 4 WAP, Yenyawoso at a 
plant spacing of 30 × 40 cm recorded the maximum number of flowers (42.67), 
whereas Nkatie Sari at a plant spacing of 30 cm × 15 cm recorded the minimum 
number of flowers (17.67). However, at 6 WAP, Yenyawoso at a plant spacing of 
30 cm × 40 cm produced significantly the highest number of leaves (54), whilst 
Sum Nut 22 at a plant spacing of 30 cm × 15 cm produced the lowest number of 
flowers (24) (Table 6).  

The number of flowers for the 2020 minor cropping season showed significant 
differences (p < 0.05) at 4 and 6 WAP following treatment application. During 4 
WAP, Yenyawoso at a plant spacing of 30 cm × 30 cm recorded the maximum 
number of flowers (24.14) whereas Nkatie Sari at a plant spacing of 30 cm × 15 
cm recorded the minimum number of flowers (5.63). However, at 6 WAP, Ye-
nyawoso at a plant spacing of 30 × 30 cm produced significantly the highest 
number of leaves (47.18), whilst Sum Nut 22 at a plant spacing of 30 × 15 cm 
produced the lowest number of flowers (31.93) (Table 6). 

3.2. Influence of the Different Planting Density on the Yield of the  
Various Varieties of Groundnut  

3.2.1. Number of Pods per Plant  
Plant spacing significantly influenced (p < 0.05) the number of pods per plant 
during the major season of 2020. Yenyawoso at 30 cm × 40 cm spacing recorded 
the highest mean number of pods (47.33), whereas the lowest was recorded from 
Nkatie Sari at 30 cm × 15 cm plant spacing (27). The results showed variation (P 
< 0.05) in the number of pods per plant among the treatments for the 2020 mi-
nor growing season. Yenyawoso at a spacing of 30 cm × 30 cm produced the 
highest mean number of pods per plant (49), followed by Yenyawoso at a plant  
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Table 6. Effect of plant spacing on the number of flowers of different varieties of groundnut. 

Spacing (cm) Variety 
2020 Minor Season 2020 Minor Season 

4 WAP 6 WAP 4 WAP 6 WAP 

30 × 15 

Nkatie Sari 17.67a 24.00a 5.63a 32.23a 

Sum Nut 22 29.33c 39.33c 13.70a 31.93bc 

Yenyawoso 36.67d 40.67c 12.13c 45.24c 

30 × 30 

Nkatie Sari 23.00b 28.00b 16.11b 38.26c 

Sum Nut 22 37.33d 45.00d 18.21bc 42.88c 

Yenyawoso 40.00de 47.33d 24.14b 47.18bc 

30 × 40 

Nkatie Sari 26.00bc 30.33b 18.11c 39.26bc 

Sum Nut 22 41.33e 52.00e 13.21bc 42.84bc 

Yenyawoso 42.67e 54.00e 23.76c 46.19c 

LSD (p = 0.05) 3.72 3.33 4.63 3.93 

 
spacing of 30 cm × 40 cm (47.67), whereas the least mean number of pods per 
plant was recorded from Sum Nut 22 at a spacing of 30 cm × 15 cm (17.67) 
(Table 7).  

3.2.2. 100 Seeds Weight  
Plant spacing significantly affected (p < 0.05) the 100 seed weight of the groundnut 
during the major season of 2020. Yenyawoso at 30 cm × 40 cm spacing recorded 
the heaviest 100 seed weight (57.33 g), whereas Nkatie Sari at 30 × 15 cm spacing 
recorded the least (37 g) During the 2020 minor season, there were significant 
differences (p < 0.05) among the treatments for the 100 seeds weight (g). None-
theless, Yenyawoso at a plant spacing of 30 cm × 30 cm produced the maximum 
100 seeds weight (66 g) followed by Yenyawoso at a plant spacing of 30 cm × 40 
cm (62.33 g), whereas the minimum 100 seeds weight was recorded from Nkatie 
Sari at a plant spacing of 30 × 30 cm (25.67 g) (Table 7).  

3.2.3. Pod Yield  
For the major cropping season, there were significant (p < 0.05) differences 
among the spacing for the pod yield. The highest pod yield was recorded from 
Yenyawoso at 30 cm × 40 cm spacing (4781 kg/ha), while the lowest pod yield 
was recorded from Nkatie Sari at 30 cm × 15 cm (2708 kg/ha). The pod yield of 
the different groundnut varieties was significantly influenced (p < 0.05) by the 
plant spacing. The highest pod yield (4375.14 kg/ha) was recorded from Nkatie 
Sari at a plant spacing of 30 × 15 cm, Yenyawoso at a plant spacing of 30 cm × 40 
cm, followed by Nkatie Sari at a plant spacing of 30 cm × 40 cm (4340.42 kg/ha), 
whilst Sum Nut 22 at a plant spacing of 30 cm × 40 cm and Yenyawaso at a plant 
spacing of 30 cm × 40 cm recorded the lowest pod yield (3507.06 kg/ha) (Table 
7). 
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Table 7. Effect of plant spacing on the yield and yield related parameters of different varieties of groundnut during the 2020 major 
and 2020 minor cropping seasons. 

Spacing (cm) Variety No of Pods per Plant 100 Seeds Weight (g) Pod Yield (kg/ha) 

Seasons  Major Minor Major Minor Major Minor 

30 × 15 

Nkatie Sari 27.00a 19.33bc 37.00a 47.67a 2708a 4375.14a 

Sum Nut 22 33.00ab 17.67c 43.00ab 40.33ab 3333ab 3576.50bc 

Yenyawoso 37.67bc 26.00bc 47.67bc 47.67abc 3804bc 3507.06c 

30 × 30 

Nkatie Sari 29.67a 25.00bc 39.67a 25.67a 2996a 4027.91abc 

Sum Nut 22 39.67bc 29.33b 49.67bc 58.67bc 4006bc 3958.46abc 

Yenyawoso 43.00cd 49.00a 53.00cd 66.0c 4343cd 4236.25ab 

30 × 40 

Nkatie Sari 33.00ab 30.00b 43.00ab 36.67ab 3333ab 4340.42a 

Sum Nut 22 42.67cd 29.33b 52.67cd 47.67abc 4309cd 3507.06c 

Yenyawoso 47.33d 47.67a 57.33d 62.33bc 4781d 4375.14a 

LSD (p = 0.05) 6.64 4.74 12.23 22.85 668.6 362.9 

4. Discussion 
4.1. Influence of Different Planting Density on the Growth of the  

Different Varieties of Groundnut  
4.1.1. Plant Height  
The plant height was influenced by the plant spacing of the different varieties of 
groundnut in both cropping seasons. However, the results showed that the 
groundnut varieties Sum Nut 22 and Yenyawoso with a planting spacing of 30 × 
15 cm (control) produced the tallest plant heights in both cropping seasons of 
the study. The finding of this study supports the observations of [30], who noted 
an increase in Sparaxis tricolour height with close spacing. A larger planting 
density also results in taller plants while growing lilies [31] and gladioli [32]. 
According to [31], planting depth as well as plant density may have an impact on 
the height of a plant. This shows that the widely used 30 × 15 cm by the farmers 
in the cultivation of groundnut influences the plant height of the crop. Plants 
compete for light and become taller at high plant densities, which is a characte-
ristic of crowded plants. This finding is consistent with [33]. He explained that 
there is little room for horizontal development and that closer planting distances 
stimulate vertical growth at the expense of lateral growth in order to absorb 
light. Also, [33] suggested that crops grown in close proximity to one another 
compete more fiercely for light than crops grown farther apart. The observation 
that the groundnut plants with closer spacing produced higher plant height than 
those with wider spacing is consistent with reports by [34] on Bambara ground-
nut and the findings of [35]. [35] again, found that peanuts grown in rows of 10 
and 20 cm grew taller than those grown in rows of 30 and 50 cm.  

4.1.2. Number of Leaves  
The number of leaves of the different groundnut varieties was significantly in-
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fluenced (p < 0.05) by plant spacing. The number of leaves per plant significantly 
increased with the increase in plant density. The highest number of leaves was 
recorded from Sum Nut at a plant spacing of 30 × 40 cm during the major sea-
son, whereas Yenyawoso at a spacing of 30 cm × 40 cm recorded the maximum 
number of leaves during the minor season. This suggests that the wider spacing 
results in maximum number of leaves as compared to the control (30 cm × 15 
cm) which produced lower number of leaves. The higher number of leaves in the 
wider plant spacing could be attributed to the fact that more light tends to reach 
plants with a wider spacing than those with a narrow spacing. Hence, more 
leaves are typically present on plants receiving higher amount of light than those 
receiving less [36]. This is due to the fact that photosynthesis functions better 
when plants receive high amount of light [37]. Similar finding was reported by 
[38]. In contrast to widely spread crops, the closely planted groundnuts covered 
the ground earlier, reducing weed growth. The explanation provided by [39] and 
[40], who stated that crops planted at shorter planting distances reach full cano-
py coverage earlier than crops planted at widely spaced intervals, which is con-
sistent with this data. This may be due to an increase in canopy area, which ben-
efits from more horizontal growing space than crop planted in close proximity 
to one another.  

4.1.3. Number of Branches  
The results revealed that all the groundnut varieties used in the present study 
produced a greater number of branches in both cropping seasons with a wider 
plant spacing of 30 cm × 40 cm. Yenyawoso at 30 cm × 40 cm spacing produced 
the highest number of branches during the major season, while Yenyawoso at 30 
× 15 cm spacing (control) produced the maximum number of branches during 
the minor season. The high number of leaves produced by Yenyawoso during 
both seasons under different plant spacing might be ascribed to the genetic cha-
racteristics of the variety. Nonetheless, it was observed that at a wider plant 
spacing, a higher number of branches was recorded from the other varieties. [41] 
indicated the increase in plant branches with wider spacing (low plant density). 
The study of [42] revealed fewer ranges of the number of branches (3.22 - 8.13) 
because of the low plant spacing. The findings may agree with the results of this 
study. However, increasing row spacing allows for the use of solar energy and 
light absorption. [21] discovered that the number of branches develops less fre-
quently at close spacing than at wider spacing. This outcome may be due to a 
healthy plant that has less competition for nutrients and light. Similar observa-
tion was recorded in this study. The result of this study is also in line with the 
findings of [33].  

4.1.4. Number of Flowers  
The study showed that the number of flowers was influenced by the plant spac-
ing. Yenyawoso at 30 × 40 cm plant spacing produced the maximum number of 
flowers during the major season as compared to the control (30 × 15 cm) plant 
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spacing adopted by the farmers. However, for the minor season, Yenyawoso at 
30 × 30 cm plant spacing produced the maximum number of flowers. The results 
imply that the wider the spacing between the groundnut plants, the more flowers 
are being produced. [30] also reported similar observations using lachenalia cul-
tivars as the test crop. Further, the high amount of flower produced by Yenya-
woso in both seasons regardless of the plant spacing might be attributed to the 
soil nutrient and the photosynthetic ability of the variety for more accumulation 
of photosynthesis which results in higher number of flowers. 

4.2. Influence of Different Planting Density on the Yield of  
Different Varieties of Groundnut  

4.2.1. Number of Pods per Plant  
The increased number of pods per plant with larger plant spacing 30 × 40 cm 
spacing during the major season and Yenyawoso at a spacing of 30 × 40 cm and 
30 × 30 cm during the minor season) recorded in this study is consistent with 
findings from several studies using various crops by [21]. According to their 
findings, fewer number of pods per plant was recorded from closer plant spac-
ing. These outcomes might be due to competition between plants and within in-
dividual plants under conditions of large planting population.  

During the two seasons, the close plant spacing reduced seed output per plant. 
This was mostly caused by fewer pods on each plant with closer spacing. In a 
similar perspective, [43] discovered that reduced plant spacing significantly re-
duced seed output per plant. Previous studies by [44] and [35] suggested that 
decreasing plant density will boost pod and seed yield. Wide plant spacing may 
have less intra-specific competition for growth resources than close plant spac-
ing which produces lower plant density and more accessible growth resource, 
which may account for the increased number of pods per plant. Groundnut cul-
tivation in tight rows resulted in the preservation of a full crop cover over the 
soil, successfully inhibiting weed germination and lowering the cost of weeding, 
a conclusion previously reported by [45].  

It has also been demonstrated that early canopy closure by tightly spaced 
groundnut crops smothers weeds, hence minimizing weed/crop competition, 
particularly for soil nutrients and water [46]. These advantages are, especially 
pronounced in low input environments, which are typical of smallholder farms. 
According to several researchers, wider-spaced groundnut systems provide 
greater yields than systems with closer spacing [47] [48], which may be related to 
efficient use more water, nutrients, and probably most crucially, light.  

4.2.2. Pod Yield of Groundnut  
From the present study, Yenyawoso at 30 × 40 cm spacing and Nkatie Sari at 30 
× 15 cm spacing gave the maximum pod yield (4375.14 kg/ha). The lower plant 
densities may have had higher grain yields due to more luxurious growth and ef-
ficient resource usage, while the lower yields at higher plant densities may be 
due to competition for resources, which resulted in greater pod thickness than 
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grain yield. Genetic variations among cultivars were likely to have influenced the 
variations in grain production. Previous investigations have revealed similar re-
sults [49] [50].  

5. Conclusion  

The growth and yield of groundnut was significantly influenced by the plant 
spacing. Groundnut grown at a spacing of 30 × 15 cm produced the highest 
plant height, whereas the highest number of leaves, number of branches and 
number of flowers were produced from 30 × 40 cm spacing. Yenyawoso variety 
with a wider plant spacing performed better vegetatively, among all the varieties. 
The Yenyawoso at 30 × 40 produced the highest number of pods, 100 seeds 
weight and pod yield. Also, Yenyawoso at 30 × 40 cm spacing and Nkatie Sari at 
30 × 15 cm spacing gave the maximum pod yield. 
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