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Abstract 

A field experiment was conducted at the research field of Faculty of Agriculture and Natural 

Resources Management, Ebonyi State University Abakaliki during the 2018 farming season 

to determine the effect of plant density on growth, yield and yield components of groundnut 

varieties. The experiment was conducted in a 3x4 factorial laid out in a randomized complete 

block design (RCBD). The treatments comprised three groundnut varieties (SAMNUT 24, 25 

and 26) and four planting densities (40,000, 80,000, 120,000, and 160,000 plants ha-1). Each 

treatment was replicated four times. The parameters measured were plant height, number of 

leaves per plant, number of branches per plant, days to 50% flowering, shoot dry weight, leaf 

area index, crop growth rate, relative growth rate, net assimilation rate, number of pod per 

plant, pod weight per plant, hundred seed weight, number of seeds per plant, shelling 

percentage and total yield per hectare. The results showed that groundnut varieties were 

significant in all growth and yield parameters assessed except number of days to 50% 

flowering, Relative Growth Rate, number of pod per plant, and hundred seed weight while 

planting density recorded significant effect on all the growth and yield parameters. There 

were also significant interaction effects of varieties and plant density on plant height, number 
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of branches per plant, leaf area index, relative growth rate, pod weight per plant, number of 

seeds per plant, and total yield per hectare. This result indicated that SAMNUT 26 and plant 

density of 160,000 plants ha-1 recorded the highest yield of groundnut and can be 

recommended for the farmers in the study area.  

Keywords: groundnut, density, variety, growth, yield 

1. Introduction 

Groundnut (Arachis hypogaea L.) is a leguminous crop belonging to the family Fabaceae 

and is cultivated in the semi-arid and subtropical regions of the world. It is a self-pollinated, 

annual herbaceous plant growing 30 to 50 cm (1.0 to 1.6 ft.) tall. Groundnuts are known by 

many other local names such as peanut, earthnut, monkey nut, pygmy nut and pignut. Despite 

its name and appearance, groundnut is not a nut, but rather a species in the legume or “bean” 

family. Groundnuts are rich in essential nutrients which are potential to provide health 

benefits. (Janila and Mula, 2015).  

The major groundnut producing countries in the world are India, China, Nigeria, Senegal, 

Sudan, Burma and the United States of America. Nigeria is the fourth largest producer in the 

world and the highest producer in Africa with 1.55 million metric tons accounting for 51% of 

production in the region. The country contributes 10% of total global production and 39% 

that of Africa (Ajeigbe et al 2014).  

Cultivated groundnut has two subspecies, hypogaea and fastigiata, which in turn have two 

botanical varieties (var, hypogaea and var. aequatoriana). Each of these botanical varieties 

has different plant, pod and seed characteristics. However, most of the commercially 

cultivated varieties belong to the hypogaea (common name/market type: Virginia or runner), 

fastigiata (Valencia), and vulgaris (Spanish) botanical variety groups.  

Plant density in a given area greatly influences growth and development of crops particularly 

the yield and yield components. In order to reduce low pod yield, pests and diseases 

infestation, competition for light, nutrients and water, determining optimum plant density for 

groundnut varieties is imperative to maximize productivity of the crop (Amato et al., 1992). 

Plant density is defined as the number of main stems within a unit area of land and crop yield 

is determined by the efficiency with which plant population uses available environmental 

resources for growth. Typical plant population densities on farmers’ fields range from 8 to 10 

plants m-2 compared with the recommended plant population density of 20 plants m-2 

(Adu-Dapaah et al., 2004; Naab et al., 2005; Naab et al., 2009; FAO 2010). Most 

small-holder farmers either plant their groundnuts randomly on the flat land without any 

defined plant spacing or on mounds constructed haphazardly. In both practices, the plant 

spacing adopted are usually very wide. Planting groundnut in wide rows or spacing is 

reported to lead to sub-optimum plant population densities and lower yields (Tillman et al., 

2006). 

Few farmers plant the crop in well defined (spaced) rows or ridges, which when adopted tend 

to achieve optimum plant populations. Generally, altering plant population densities can 

affect crop growth and development, yield, quality factors and pest development in groundnut 
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(Lanier et al., 2004; Mlingo et al., 2007). Attaining optimum plant population densities, 

particularly when close or narrow row spacing are adopted, can lead to early and complete 

canopy closure, greater LAI, increased solar radiation interception and utilization, reduced 

weed/crop competition, reduced incidence and severity of some diseases (e.g. groundnut 

rosette virus), increased crop growth rates and yields (Lanier et al., 2004; Dalley et al., 2004). 

Therefore, the objective of this study was to determine the optimum plant population density 

on the growth and yield of the groundnut varieties in the study area. 

2. Materials and Methods 

The field experiment was carried out during the 2018 rainy season at the experimental field 

of the Faculty of Agriculture and Natural Resources Management, Ebonyi State University 

Abakaliki. Abakaliki is located approximately on latitudes 60 04' N, and longitudes 80 05' E, 

at an elevation of 94 m above sea level. It is in the derived savannah zone of southern Nigeria. 

The climate is characterized by daily temperature ranging from 22 to 32oC. It experiences 

bimodal pattern of rainfall (April to July and September to November) with short spell in 

August called “August break”. Total annual rainfall ranges between 1500 – 2000 mm, with a 

mean of 1,800 mm and in form of intensive violent showers of short duration. The relative 

humidity is 80% during rainy season and declines to 65% in dry season (EBADEP, 2005). 

The experiment was laid out in a randomized complete block design (RCBD) in 3x4 factorial 

arrangements with three varieties of groundnut (Samnut 24, 25 and 26) as factor A and four 

planting densities (40,000, 80,000, 120,000 and 160,000 plants ha-1) as factor B. The 

treatments used which gave a total of 12 treatment combinations were replicated four times 

and each replication (block) consisting of twelve plots making a total of 48 plots. Each plot 

was measured 2m x 2m (4m2) with 0.5m between adjacent plot and 1.0m between replicates. 

The area size was 12 m × 30m for the width and length respectively, which gave a total area 

of 360 m2. The three groundnut varieties (Samnut 24, 25 and 26) were sourced from Institute 

for Agriculture Research, Ahmadu Bello University Zaria, Nigeria. The total area was tilled 

and leveled manually with hoe to obtain fine tilled area and the area was divided into four 

blocks and then into 2m x 2m plots as per the treatments. The seeds were sown directly into 

the field at two seeds per hole; at a depth of 5cm and spacing depended on the variety and the 

plant density in each plot. Weed was controlled manually by hand pulling at least two to three 

times before maturity. Harvesting was done when the matured groundnut leaves turned 

brown in color. The net plots were harvested by digging out the whole plant with a hoe. 

Thereafter, the pods were picked from the main bunch and sun dried for few days. Data were 

collected from four randomly tagged plants in each plot on growth and yield parameters. The 

statistical analysis of data was based on the procedure for a randomized complete block 

design (RCBD) for factorial experiment as outlined by Steel and Torrie (1980) and separation 

of treatment means for significant effect was by the use of F-LSD as described by Obi 

(1986). 

3. Results 

Results presented in (Table 1) indicated that variety, plant density and their interaction had 

significant effect (P<0.05) on plant height. The result showed that SAMNUT 26 significantly 
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produced the tallest plants (75.75cm) followed by SAMNUT 25 which recorded (73.84 cm) 

while SAMNUT 24 produced the shortest plants (70.82 cm).With regards to plant density, 

160,000 plants/ha significantly recorded the tallest plants (85.04 cm) followed by 120,000 

plants/ha (75.87 cm) while the shortest plants produced (62.44 cm) were recorded by 40,000 

plants/ha. The interaction of SAMNUT 26 and 160,000 plants/ha produced the tallest plants 

(84.23 cm) while the shortest plants were recorded by SAMNUT 24 and 40,000 plants/ha 

(60.18 cm). 

Variety and plant density had significant effect (P<0.05) on the number of leaves from the 

result presented in (Table 2). The highest number of leaves per plant (197.79) was recorded 

from the variety ‘SAMNUT 26’ followed by SAMNUT 25 (190.06) while the lowest (141.38) 

was recorded for the variety ‘SAMNUT 24’ which is a bunch type in its growth habit. With 

regards to plant density, the highest number of leaves per plant (200.92) was recorded from 

the lowest plant density (40,000 plants/ha) followed by plant density of 80,000 plants/ha 

(180.58) while the lowest number of leaves (157.13) was recorded from the highest plant 

density (160,000 plants/ha). There was no significant difference (P>0.05) among the 

treatment combinations tried. The highest number of leaves (220.75) was observed with 

groundnut variety, SAMNUT 26 at plant density of 40,000 plants/ha while the lowest number 

of leaves (116.00) was registered with SAMNUT 24 at plant density of 160,000 plants/ha. 

Results presented in (Table 3) indicated that variety, plant density and their interaction had 

significant effect (P<0.05) on number of branches. SAMNUT 26 significantly produced the 

highest number of branches (9.19) followed by SAMNUT 24 (9.06) while SAMNUT 25 

produced the lowest number of branches (8.96). Plant density of 40,000 plants/ha 

significantly recorded the highest number of branches (9.92) followed by 80,000 plants/ha 

(9.25) while the lowest number of branches (8.00) were recorded by 160,000 plants/ha. The 

interaction of SAMNUT 26 and 40,000 plants/ha produced the highest number of branches 

(10.25) while the lowest number of branches were recorded by SAMNUT 25 and 160,000 

plants/ha (7.75). 

There was no significant difference (P>0.05) among the variety studied on days to 50% 

flowering (Table 4). ‘SAMNUT 24’ was the first to reach its 50% flowering at (25.00) while 

variety “SAMNUT 25 and 26” flowered late. Plant density showed significance (P <0.05) on 

days to 50% flowering. The result revealed that the crops flowered earlier at higher planting 

densities 160,000 and 120,000 plants/ha) and flowered late (27.33) at lower plant density 

(40,000 plants/ha). The interaction between Varieties and plant densities had no significant 

difference (P>0.05). ‘SAMNUT 24’ planted at planting density of 160,000 plants/ha was the 

first to reach its 50% flowering at (23.75) while variety ‘SAMNUT 26' planted at the density 

of 40,000 plants/ha flowered late (27.75).  

Variety and plant density had significant effect (P<0.05) on the Shoot Dry Weight from the 

result presented in (Table 5). The heaviest Shoot Dry Weight (17.67 g) was recorded from the 

variety ‘SAMNUT 25’while the lowest (14.14 g) was recorded for the variety ‘SAMNUT 26’. 

With regards to plant density, the heaviest Shoot Dry Weight (28.21 g) was recorded from the 

lowest plant density (40,000 plants/ha) while the lowest Shoot Dry Weight (5.66 g) was 
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recorded from the highest plant density (160,000 plants/ha).There was no significant 

difference (P>0.05) among the treatment combinations tried. The heaviest Shoot Dry Weight 

(32.97 g) was observed with groundnut variety, SAMNUT 24 at plant density of 40,000 

plants/ha while the lowest Shoot Dry Weight (5.46 g) was registered with SAMNUT 24 at 

plant density of 160,000 plants/ha. 

Table 1. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Plant Height (cm) 

Groundnut                             Plant densities (Plants/ha) 

Varieties                     40,000   80,000   120,000  160,000   Mean 

Samnut 24                  60.18    67.05    72.75    83.25    70.82 

Samnut 25                  61.75    72.80    76.58    84.23    73.84 

Samnut 26                  65.40    71.68    78.28    87.65    75.75 

Mean            62.44     70.51    75.87    85.04 

F-LSD (P<0.05): Variety = 1.8, Plant density = 2.12, Interaction = 1.06 

Table 2. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Number of Leaves 

Groundnut                            Plant densities (Plants/ha) 

Varieties                 40,000   80,000   120,000   160,000   Mean 

Samnut 24            169.50    149.00   131.00    116.00   141.38 

Samnut 25             212.50   193.25   180.25     174.25   190.06 

Samnut 26             220.75   199.50    189.75    181.15   197.79 

Mean         200.92   180.58    167.00    157.13 

F-LSD (P<0.05): Variety = 6.37, Plant density = 7.35, Interaction = n.s 

Table 3. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Number of Branches  

Groundnut                        Plant densities (Plants/ha) 

Varieties              40,000   80,000   120,000   160,000   Mean 

Samnut 24         9.75     9.50    9.00      8.00      9.06 

Samnut 25         9.75     8.75    8.50      7.75      8.96 

Samnut 26         10.25    9.50    8.75      8.25      9.19 

Mean      9.92   9.25    8.75      8.00 

F-LSD (P<0.05): Variety = 0.12, Plant density = 0.14, Interaction = 0.08 
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Table 4. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Days to 50% flowering 

Groundnut                 Plant densities (Plants/ha) 

Varieties               40,000   80,000   120,000   160,000   Mean 

Samnut 24          27.00     25.00     24.25    23.75   25.00 

Samnut 25          27.25     26.00     25.25    24.50   25.75 

Samnut 26           27.75    25.75     25.00    24.25   25.69 

Mean        27.33    25.58     24.83    24.17 

F-LSD (P<0.05): Variety = n.s, Plant density = 1.88, Interaction = n.s 

Table 5. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Shoot Dry Weight (g) 

Groundnut                  Plant densities (Plants/ha) 

Varieties       40,000   80,000   120,000   160,000   Mean 

Samnut 24 29.08    20.15     9.85      5.46    16.14 

Samnut 25 32.97    21.50     10.22     5.99    19.67 

Samnut 26 22.58    19.78     9.86      5.33    14.14 

Mean 28.21    20.48     9.98      5.66 

F-LSD (P<0.05): Variety = 1.02, Plant density = 1.18, Interaction = n.s 

Results presented in (Table 6) indicated that variety, plant density and their interaction had 

significant effect (P<0.01) on leaf area index. SAMNUT 26 significantly produced the 

highest leaf area index (4.91) followed by SAMNUT 24 (4.78) while SAMNUT 25 produced 

the lowest leaf area index (4.25). Plant density of 160,000 plants/ha significantly recorded the 

highest leaf area index (6.19) followed by 120,000 plants/ha (5.20) while the lowest leaf area 

index (2.78) were recorded by 40,000 plants/ha. The interaction of SAMNUT 24 and 160,000 

plants/ha produced the highest leaf area index (6.82) while the lowest leaf area index were 

recorded by SAMNUT 25 and 40,000 plants/ha (2.33). 

Variety and plant density had significant effect (P<0.05) on crop growth rate from the result 

presented in (Table 7). The highest crop growth rate (4.42) was recorded from variety 

‘SAMNUT 25’ followed by SAMNUT 26 (4.06) while the lowest (4.04) was recorded for the 

variety ‘SAMNUT 24’. With regards to plant density, the highest crop growth rate (7.63) was 

recorded from the lowest plant density (40,000 plants/ha) while the lowest crop growth rate 

(1.42) was recorded from the highest plant density (160,000 plants/ha). There was no 

significant difference (P>0.05) among the treatment combinations tried. The highest crop 

growth rate (8.24) was observed with groundnut variety, SAMNUT 25 at plant density of 

40,000 plants/ha. The lowest crop growth rate (1.37) was registered with SAMNUT 24 at 
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plant density of 160,000 plants/ha. 

Results presented in (Table 8) indicated that variety had no significant effect (P>0.05) on 

relative growth rate. SAMNUT 25 produced the highest relative growth rate (0.37) followed 

by SAMNUT 25 and 24 which were at par (0.29). Plant density showed significant difference 

(P<0.05) on relative growth rate. Plant density of 40,000 plants/ha significantly recorded the 

highest relative growth rate (0.37) followed by 80,000 plants/ha (0.33) while the lowest 

relative growth rate (0.19) was recorded by 160,000 plants/ha. The interaction between 

varieties and plant density showed significant difference (P<0.05) on relative growth rate. 

SAMNUT 25 at 40,000 plants/ha produced the highest relative growth rate (0.38) while the 

lowest relative growth rate was recorded by the three varieties at 160,000 plants/ha (0.19). 

Variety and plant density had significant effect (P<0.05) on the net assimilation rate from the 

result presented in (Table 9). The highest net assimilation rate (1.53) was recorded from the 

variety ‘SAMNUT 25’ followed by SAMNUT 24 (1.39) while the lowest (1.37) was recorded 

for the variety ‘SAMNUT 26. With regards to plant density, the highest net assimilation rate 

(2.48) was recorded from the lowest plant density (40,000 plants/ha) followed by plant 

density of 80,000 plants/ha (1.72) while the lowest net assimilation rate (0.42) was recorded 

from the highest plant density (160,000 plants/ha). There was no significant difference 

(P>0.05) among the treatment combinations tried. The highest net assimilation rate (2.98) 

was observed with groundnut variety, SAMNUT 25 at plant density of 40,000 plants/ha while 

the lowest net assimilation rate (0.39) was registered with SAMNUT 24 at plant density of 

160,000 plants/ha. 

There was no significant difference (P>0.05) among the variety studied on the number of 

pods plant-1 (Table 10). The highest number of pods plant-1 (22.56) was recorded from variety 

‘SAMNUT 26’ followed by SAMNUT 24 (22.25) while the lowest (21.44) was recorded for 

the variety ‘SAMNUT 25’ (Table 10). Plant density showed significance difference (P <0.05) 

on the number of pods plant-1. The highest number of pods plant-1 (29.25) was recorded from 

the lowest plant density (40,000 plants/ha followed by 80,000 plants/ha (25.75) whiles the 

lowest number of pods plant-1 (13.58) was recorded from the highest plant density (160,000 

plants/ha). The interaction between Varieties and plant densities had no significant difference 

(P>0.05) on the Number of Pods Plant-1. Among the treatment combinations tried, the highest 

number of pods plant-1 (30.00) was observed with groundnut variety, SAMNUT 24 at plant 

density of 40,000 plants/ha while the lowest number of pods plant-1 (12.25) was registered 

with SAMNUT 25 at plant density of 160,000 plants/ha. 
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Table 6. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Leaf area index 

Groundnut                     Plant densities (Plants/ha) 

Varieties          40,000   80,000   120,000   160,000   Mean 

Samnut 24    2.77     4.34     5.19       6.82    4.78 

Samnut 25  2.33     4.24     4.91       5.51    4.25 

Samnut 26  3.25     4.64     5.51       6.23    4.91 

Mean  2.78     4.41     75.87     85.04 

F-LSD (P<0.05): Variety = 0.10, Plant density = 0.12, Interaction = 0.06 

Table 7. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Crop growth rate 

Groundnut                   Plant densities (Plants/ha) 

Varieties         40,000   80,000   120,000   160,000   Mean 

Samnut 24   7.27    5.04      2.46      1.37     4.04 

Samnut 25    8.24   5.38       2.57      1.50     4.42 

Samnut 26    7.39   4.95      2.49      1.39      4.06 

Mean   7.63   5.12     2.51       1.42 

F-LSD (P<0.05): Variety = 0.29, Plant density = 0.29, Interaction = n.s 

Table 8. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Relative Growth Rate 

Groundnut                     Plant densities (Plants/ha) 

Varieties               40,000    80,000   120,000   160,000   Mean 

Samnut 24          0.37      0.33     0.25      0.19    0.29 

Samnut 25          0.38      0.34     0.27      0.19    0.30 

Samnut 26                     0.37      0.33     0.25      0.19    0.29 

Mean       0.37      0.33     0.26      0.19 

F-LSD (P<0.05): Variety = n.s, Plant density = 0.01, Interaction = 6.72 
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Table 9. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Net Assimilation Rate 

Groundnut                Plant densities (Plants/ha) 

Varieties            40,000     80,000   120,000   160,000    Mean 

Samnut 24 2.67       1.70      0.78      0.39     1.39 

Samnut 25       2.98       1.83       0.83     0.46     1.53 

Samnut 26       2.68       1.63      0.77     0.41     1.37 

Mean     2.78       1.72      0.79     0.42 

F-LSD (P<0.05): Variety = 0.10, Plant density = 0.20, Interaction = n.s 

Table 10. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Number of Pods Plant-1 

Groundnut              Plant densities (Plants/ha) 

Varieties             40,000    80,000    120,000    160,000     Mean 

Samnut 24       30.00     26.25     18.00      14.75       22.25 

Samnut 25        28.75    24.00     20.75      12.25       21.44 

Samnut 26        29.00    27.00     20.50      13.75       22.56 

Mean      29.25   25.75      19.75     13.58 

F-LSD (P<0.05): Variety = n.s, Plant density = 1.49, Interaction = 0.06 

Results presented in (Table 11) indicated that variety, plant density and their interaction had 

significant effect (P<0.01) on Pod Weight per Plant. SAMNUT 25 significantly produced the 

highest Pod Weight per Plant (26.17 g) followed by SAMNUT 26 (26.15 g) while SAMNUT 

24 produced the lowest Pod Weight per Plant (23.03 g). Plant density of 40,000 plants/ha 

significantly recorded the heaviest Pod Weight per Plant (34.28 g) followed by 80,000 

plants/ha (29.82 g) while the lowest Pod Weight per Plant (15.57 g) was recorded by 160,000 

plants/ha. The interaction of SAMNUT 24 and 40,000 plants/ha produced the heaviest Pod 

Weight per Plant (35.52 g) while the lowest Pod Weight per Plant were recorded by 

SAMNUT 24 and 160,000 plants/ha (12.43 g). 

There was no significant difference (P>0.05) among the variety studied on the hundred seed 

weight (Table 12). The heaviest Hundred Seed Weight (15.54 g) was recorded from variety 

‘SAMNUT 26’ followed by SAMNUT 25 (14.70 g) while the lowest (14.33 g) was recorded 

for the variety ‘SAMNUT 24’. Plant density showed significance difference (P <0.05) on the 

hundred seed weight. The heaviest hundred seed weight (20.82 g) was recorded from the 

lowest plant density (40,000 plants/ha followed by 80,000 plants/ha (17.11 g) whiles the 

lowest hundred seed weight (9.17 g) was recorded from the highest plant density (160,000 

plants/ha). The interaction between Varieties and plant densities had no significant difference 
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(P>0.05) on the hundred seed weight. Among the treatment combinations tried, the heaviest 

hundred seed weight (21.06 g) was observed with groundnut variety, SAMNUT 25 at plant 

density of 40,000 plants/ha while the lowest hundred seed weight (7.55 g) was registered with 

SAMNUT 24 at plant density of 160,000 plants/ha. 

Results presented in (Table 13) indicated that variety had no significant effect (P>0.05) on 

number of seeds per plant. SAMNUT 26 produced the highest number of seeds per plant 

(37.94) followed by SAMNUT 24 (37.56) while the lowest was recorded from SAMNUT 25 

(35.11). Plant density showed significant difference (P<0.05) on number of seeds per plant. 

Plant density of 40,000 plants/ha significantly recorded the highest number of seeds per plant 

(50.67) followed by 80,000 plants/ha (43.57) while the lowest number of seeds per plant 

(21.67) was recorded by 160,000 plants/ha. The interaction between varieties and plant 

density showed significant difference (P<0.05) on number of seeds per plant. SAMNUT 24 at 

40,000 plants/ha produced the highest number of seeds per plant (52.25) while the lowest 

number of seeds per plant was recorded by SAMNUT 25 at 160,000 plants/ha (19.00). 

Variety and plant density had significant effect (P<0.05) on the Shelling Percentage from the 

result presented in (Table 14). The highest Shelling Percentage (62.46 %) was recorded from 

the variety ‘SAMNUT 24’ followed by SAMNUT 25 (60.76 %) while the lowest (59.80 %) 

was recorded for the variety ‘SAMNUT 26. With regards to plant density, the highest 

Shelling Percentage (62.00 %) was recorded from the lowest plant density (40,000 plants/ha) 

followed by plant density of 80,000 plants/ha (61.50 %) while the lowest Shelling Percentage 

(59.85 %) was recorded from the highest plant density (160,000 plants/ha). There was no 

significant difference (P>0.05) among the treatment combinations tried. The highest Shelling 

Percentage (63.31 %) was observed with groundnut variety, SAMNUT 24 at plant density of 

40,000 plants/ha while the lowest Shelling Percentage (58.72 %) was registered with 

SAMNUT 26 at plant density of 160,000 plants/ha. 

The analysis of variance revealed that, variety, plant density and their interaction had 

significant effect (P<0.05) on total yield (Table 15). Among the varieties, the highest total 

yield (5294.25 Kg/ha) was obtained for the variety ‘SAMNUT 26’ followed by SAMNUT 25 

(5246.69 Kg/ha) while the lowest total yield (4701.19 Kg/ha) was obtained for variety 

‘SAMNUT 24’. With regards to plant density, the highest total yield (6775.17 Kg/ha) was 

recorded from the highest plant density (160,000 plants/ha), followed by 120,000 plants/ha 

(6114.58 Kg/ha) while the lowest total yield (3184.67 Kg/ha) was recorded from the lowest 

plant density (40,000 plants/ha). The variety ‘SAMNUT 25’ at plant density of 160,000 

plants/ha gave the highest total yield (6826 Kg/ha) while variety ‘SAMNUT 24’ at plant 

density of 40,000 plants/ha gave the lowest total yield (2678.25 Kg/ha). 
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Table 11. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Pod Weight per Plant (g) 

Groundnut                  Plant densities (Plants/ha) 

Varieties         40,000   80,000    120,000    160,000     Mean 

Samnut 24  35.52   28.57      17.61      12.43     23.03 

Samnut 25  35.49   29.62      22.09      17.49     26.17 

Samnut 26  33.84   31.27      22.72      16.78     26.15 

Mean 34.28    29.82      20.81      15.57 

F-LSD (P<0.05): Variety = 1.10, Plant density = 1.27, Interaction = 0.65 

Table 12. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Hundred Seed Weight (g) 

Groundnut                      Plant densities (Plants/ha) 

Varieties            40,000    80,000   120,000   160,000   Mean 

Samnut 24 20.81     17.98   10.99      7.55     14.33 

Samnut 25      21.06     14.87   12.84      10.04    14.70 

Samnut 26      20.58     18.48    13.17      9.92     15.54 

Mean    20.82     17.11    12.33      9.17 

F-LSD (P<0.05): Variety = n.s, Plant density = 2.74, Interaction = n.s 

Table 13. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Number of seeds per plant 

Groundnut                Plant densities (Plants/ha) 

Varieties        40,000    80,000    120,000    160,000    Mean 

Samnut 24 52.25    46.75      28.50      22.75     37.56 

Samnut 25 50.25    37.95      33.25      19.00     35.11 

Samnut 26 49.50    46.00      33.00      23.25     37.94 

Mean 50.67    43.57      24.83      21.67 

F-LSD (P<0.05): Variety = n.s, Plant density = 2.88, Interaction = 1.45 
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Table 14. Effect of groundnut varieties, plant densities and groundnut varieties x plant 

densities on Shelling Percentage 

Groundnut                  Plant densities (Plants/ha) 

Varieties             40,000    80,000    120,000     160,000   Mean 

Samnut 24      63.31     63.10      62.12       61.30    62.46 

Samnut 25      61.81     61.37      60.33       59.53    60.76 

Samnut 26 60.89     60.02      59.55       58.72    59.80 

Mean 62.00     61.50      60.67       59.85 

F-LSD (P<0.05) : Variety = 0.35, Plant density = 0.41, Interaction = n.s 

Table 15. ffect of groundnut varieties, plant densities and groundnut varieties x plant densities 

on Total yield (Kg/ha) 

Groundnut                   Plant densities (Plants/ha) 

Varieties              40,000     80,000   120,000    160,000    Mean 

Samnut 24  2678.25     3107.75  6271.50    6747.25   4701.19 

Samnut 25      3399.75     4863.00  5898.00     6826.00  5246.69 

Samnut 26      3476.00     4774.50   6174.25    6752.25   5294.24 

Mean    3184.67     4284.42   6114.58    6775.17 

F-LSD (P<0.05): Variety = 66.88, Plant density = 79.54, Interaction = 39.78 

4. Discussion 

4.1 Growth Parameters 

The tallest plant produced by SAMNUT 26, which was significantly higher than the rest of 

the groundnut varieties investigated was due to the genetic makeup of the variety and its 

growing environment as described by Bhagavatta, (2014). The tallest plants observed at 

160,000 plants/ha might be due to mutual shading of the plants with increased competition 

for light thereby forcing the plants to grow taller by increasing the inter nodal length in search 

of light. Similar results were also reported by Dapaah (2014). Mukhtar et al (2005) also 

confirmed that the taller plants observed at higher plant density is attributed to competition by 

crops to intercept radiation. In addition, plants at high density tend to increase stem growth at 

the expense of assimilate partitioning to reproductive tissue. The shortest plant height 

measured with plant density of 40,000 plants/ha might be due to wide spacing arrangement 

which supported wider canopy sizes probably as a result of more available space for 

horizontal growth compared to the space available to closely spaced crop. However, close 

spacing resulted in complete and early canopy closure and this is consistent with the findings 

of Brown et al., (2005) and Tillman et al., (2006). The interaction effect of variety and plant 
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density on plant height may be due to the genetic difference among the varieties and 

increased resource utilization efficiency in higher plant population densities. Mulatu et al, 

(2017) reported varying growth patterns in some groundnut genotypes which could be due to 

differences in their genetic makeup. 

The varietal difference with reference to number of leaves per plant could be attributed to the 

genetic makeup and the habit of the varieties. Higher leaf number produced by the lower plant 

population density regardless of the varietal difference might be due to less competition for 

growth resources. The result was in line with that of Mulatu et al. (2017) who reported that 

groundnut produced greater number of leaves at the lowest plant density while the lowest number 

of leaves was recorded from the highest plant density. The high number of branches obtained in 

SAMNUT 26 may also be attributed to the genetic makeup of the variety and its environment. 

The effect of the high plant density resulted in significantly lesser number of branches than those 

in the low plant density. This was probably as a result of early competition and lack of elaborate 

space between closely spaced seedlings for light which encouraged vertical growth. Close 

spacing significantly reduced number of branches as plants were compelled to grow vertically to 

compete for space and light (Farnham, 2001). Low plant density supported higher number of 

branches probably as a result of more available space for horizontal growth compared to the 

space available to high plant density crops. However, high plant density resulted in complete and 

early canopy closure. This is consistent with the findings of Tillman et al. (2006) and Konlan et al. 

(2013). According to Dapaah et al (2014), wider spacing or lower plant density supported more 

branches per plant probably because of more available space for horizontal or lateral growth 

compared to close spaced or higher plant density crops. Closer spacing or higher plant density 

reduced branching as plants competing for space and light were compelled to grow taller. 

Gulluoglu et al (2016b) also recorded that, at low plant density, existing plants developed more 

branches and pegs because of reduced competition. 

The increase in plant shoot dry weight from 8-12 was consistent with the growth pattern of 

groundnut. The differences in shoot dry weight observed could be attributed to varietal 

factors that led to some varieties achieving higher rates of photosynthesis, thereby 

accumulating more dry matter under the same conditions, supporting earlier findings of 

Kolan et al, (2013). Low plant density resulted in higher plant shoot dry weight probably 

because of lesser competition for growth resources compared to higher densities. The poor 

performance of the high density plants can be attributed to early competition and subsequent 

depletion of growth resources by the high density crop, coupled with the effects of mutual 

shading which reduced photosynthetic rates, resulting in lower shoot dry weight. Similar 

results have been reported by Meena et al., (2011), Kolan et al., (2013).  

Number of days to 50 per cent flowering was not found significant among varieties and 

interaction irrespective of the plant densities tried. Plants in the higher densities flowered 

earlier as a result of the competition offered by higher plant population. Delayed flowering 

observed with lower plant densities was mainly due to elimination of inter or intra plant 

competition for growth resources which leads to increased vegetative growth and continuous 

flowering. The results are in conformity with Soumya et al. (2011). 
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Leaf area index also followed the same trend of increasing with increase in plant density. The 

highest leaf area index obtained with the plant density of 160,000 plants/ha was due to more 

number of plants unit area-1 while the lowest leaf area index at the plant density of 40,000 

plants/ha was due to lesser number of plants unit area-1 and space occupied by the plant. The 

present results are in conformity with the findings of Rama Jyothi et al. (2004), Hirwe et al. 

(2006) and Bhagavatta, (2014). The highest leaf area index computed with SAMNUT 26 might 

be due to its more number of leaves with bigger size while the lowest leaf area index produced 

by SAMNUT 25 might be due to compact growth habit of SAMNUT 25. However, increasing 

plant density tended to increase crop growth rate per plant, Relative growth rate per plant and 

Net assimilation rate. The increased Crop growth rate with respect to increased plant density is 

in conformity with the findings of (Rama Jyothi et al., 2004) and (Haricharan et al., 2014).  

4.2 Yield and Yield Components 

The differences in number of pods among the varieties could be attributed to genotypic 

differences and their response to adverse environmental effects. SAMNUT 26 and 25 could 

be said to be higher yielding in the number of pods per plant than SAMNUT 24. The lower 

number of pods per plant produced by the high plant density may be attributed to increased 

intra-specific competition for growth resources and decreased number of pegs compared to 

the low sowing densities. Increases in pods per plant with reduced plant densities have also 

been reported by Meena et al (2011), Soumya et al ((2011), Pratap et al (2013) and Dapaah et 

al (2014). Closer spacing of 30 x 10 cm recorded significantly higher pod yield 

(Chandrasekaran et al., 2007). 

Varietal difference with reference to pod weight and 100 seed weight could also be attributed to 

the genetic makeup of the groundnut varieties. SAMNUT 24 which is a small seeded variety 

weighed lesser than SAMNUT 25 and 26. Plant density differences regarding Pod weight and 

100 seed weight might be due to the competition for light, water and other essential 

requirements among the plants. Ahmad et al. (2007) and Konlan et al. (2013) reported that 100 

seed weight decreased with increasing plant density in peanut. These findings are supported by 

Gulluoglu et al (2016b) who indicated that decreasing plant density provides higher 

photosynthesis per plant. Increased competition for growth resources unit area-1 at higher plant 

population was the major reason for decreased pod weight due to poor translocation of 

photosynthates from vegetative parts to pods at the time of maturity. Similar results of 

increased pod weight with lower plant population compared to higher plant population was also 

reported by Dhawale et al. (2003) Rama Jyothi et al (2004), and Awal and Aktar (2015). 

The varietal difference with regards to number of seeds per pod might be attributed to plant 

genetic factors than agronomic practices. The decreased number of seed per pod associated 

with increased plant density could be as a result of competition which occurred in the highly 

populated plants that led to vertical growth of the plants with lesser branches and number of 

matured pods. Similar results were reported by Mulatu et al (2017). The interaction effect on 

number of seeds per plant indicates the genetic control of the trait as well as it being subject 

to environmental influence. This supports the findings of Kolan et al, (2013). 

Shelling percentage of groundnut was significantly influenced by varieties and plant 
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populations. The highest shelling percentage produced by SAMNUT 24 might be due to 

better channelization of more photosynthates from vegetative parts to developing seeds and 

thinner pod wall which might have encircled the seed more tightly. Likewise, Bhagavatta, 

(2014) reported that the shelling percentage computed with Dharani was significantly higher 

than the rest of the varieties and might be due to better channelization of more photosynthates 

from vegetative parts to developing kernels resulting in complete filling of the pods. 

According to him, the shelling percentage depends upon the thickness of the pod wall, 

development of the kernel and flowering pattern during crop period. The shelling percentage 

was reduced with increased plant population due to severe competition for growth resources 

and poor translocation of photosynthates from pod walls and other vegetative plant parts to 

developing pods. Hirwe et al. (2006) also reported that the shelling percentage was decreased 

with increasing plant population from 0.4 to 9.34 lakh ha-1. The lowest shelling percentage 

calculated with plant population of 160,000 Kg ha-1 might be due to poor source-sink 

relations at higher plant populations. 

Variations in total yield of groundnut were probably attributable to genetic differences 

between varieties and how they responded to environmental changes. Similar findings have 

been reported by earlier studies (Shambhakar et al., 2006; Abdullah et al., 2007; Virender and 

Kandhola, 2007 and Kolan et al., 2013). The highest total yield of groundnut obtained with 

SAMNUT 26 might be due to the partitioning ability of photosynthates from growth 

parameters. (Labana et al. 1980) reported that the pod yield of groundnut mainly depends on 

partitioning ability of photosynthates from growth parameters viz., plant height, LAI and Dry 

Matter Production (DMP) to developing pods for producing more number of filled pods 

plant-1 and hundred kernel weight which in turn led to increased total yield. All these yield 

promoting characters were significantly higher with SAMNUT 26 due to better partitioning 

of photosynthates to developing pods. The higher total yield which was resulted in high plant 

density might be due to efficient utilization of space and other growth resources, which in 

turn created favourable environment for producing optimum stature of growth parameters 

like plant height, LAI and DMP coupled with better partitioning of phototsynthates to 

developing pods and finally produced the higher number of matured pods unit area-1, 

Bhagavatta, (2014). This finding is in agreement with (Virk et al., 2005) who reported that 

the spacing arrangement that resulted in high plant population density was more efficient in 

the use of solar energy and other resources for pod production.  

5. Conclusion  

Based on the findings of this research work, it can be concluded that variety and plant density 

in a given area greatly determines growth and development of crops particularly the yield 

components. Optimizing plant population density is very critical in increasing production and 

productivity of a crop in a given area. The results from the study indicated that variety and 

plant density had a significant influence on the growth, yield components and yield of 

groundnut. SAMNUT 26 with the total yield of (5294.25 kg ha-1) was found to produce the 

highest yield in the study area while the total yield (6775.17 kg ha-1) obtained from the 

highest density (160,000 plants/ha) was the highest. Also, this density achieved rapid canopy 

closure with a potential to smother weeds and prevent subsequent germination of weed seeds.  
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