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1. Introduction 

Drought, especially during the pod-filling stages of groundnut growth, is a major production constraint, more so in 

the three Northern Regional savannahs of Ghana, as reported in a PRA study (Oppong-Sekyere et al., 2015). Drought 

causes a significant pod yield reduction and a subsequent reduction in productivity. Groundnut is grown widely under 

rain-fed conditions in the semi-arid tropics, where drought stress is extensive and unavoidable. The yield of groundnut in 

Northern Ghana, a major producer, is frequently and severely limited by drought arising from unpredictable rainfall, high 

evaporative demands and production on low water-holding capacity soils. 

There is also the problem of the relatively shorter seasons for growth of most crops in these semi-arid tropics; this 

has a negative effect on the proper growth, maturity and yield of groundnuts. Notwithstanding, early-maturing groundnut 

varieties with improved yield are essential for several agro-ecological environments of the semi-arid regions of Ghana, 

including the Northern Region. There is lack of, and in most cases inadequate information regarding the genetic variability 

for earliness and drought-tolerant groundnut varieties.  
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Abstract: 

Breeding for early-maturing cultivars has always formed a significant part of the objectives in any crop improvement 

programme, particularly groundnuts. Information about earliness in groundnutsis limited. Genetic development of 

varieties that are early-maturing and escape drought is needed. The current study generally sought to exploit groundnut 

varieties, both landraces and improved, by screening and selecting early-maturing varieties based on yield and other 

traits. Simple ranking and cluster analysis was used to classify the genotypes based on date of maturity (earliness) and 

performance for other traits. Means, standard deviation and coefficient of variation were computed for the measurement 

data. Quantitative data were subjected to analysis of variance (ANOVA) using STATA edition 12.0. Means were separated 

by Least Significant Difference at 95% confidence level. Pearson’s Correlation (r) analyses between pairs of quantitative 

parameters were performed using SPSS version 22.0, with reference to yield parameters. Combined analysis of variance 

was computed for the groundnut entries across water regimes (Gomez and Gomez, 1984) for yield and yield components 

data using STATA pc software version 12.0. SPSS pc software (version 22.0) programme was used to generate 

dendrograms for the groundnut accessions using growth and yield performance data, based on Euclidian distance. 

Simple scoring and ranking was used to assess disease incidence based on the scale of 1-5. The groundnut genotypes; 

‘Ndogba’, ‘Chinese’, ‘Yenyawoso’, ‘Simpelgu’ and ‘Kpach-Isah’ were selected as early-maturing varieties based on 

flowering and maturity periods (28 days to 50% flowering; 85-90 DAP). Groundnut varieties that exhibited early 

maturity, also showed good performance for pod yield. These varieties include ‘Chinese’ (263 pods/10 plants), 

‘Yenyawoso’ (259/10 plants), ‘Simpelgu’ (225/10 plants), ‘Ndogba’ (193/10 plants) and ‘Kpach-Isah’ (126/10 plants). 

They also recorded relatively high harvest indices; Chinese (0.4847), Yenyawoso (0.3912), Simpelgu (0.4854), Ndogba 

(0.2252) and Kpach-Isah (0.8318). Information generated from this study can be used to develop new groundnut 

varieties that combine both earliness and higher-yielding traits. Marker assisted selection procedures could help enhance 

this process based on the availability of QTLs and genes for the traits and markers developed in that regard. 
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An important objective in any groundnut improvement programme has always included breeding for early- 

maturing cultivars. Early maturity in groundnuts is linked with the early onset of flowering and early production of a given 

number (10-30) of flowers (Wunna et al., 2009). Jongrungklanget al. (2008) reported that, drought affects chlorophyll 

content and hinders plants’ ability and capacity to photosynthesize. An important drought tolerance mechanism in 

groundnuts is the capacity to maintain chlorophyll density under conditions of water shortage (Arunyanark et al., 2010; 

Wunna et al., 2009). Superior yield performance under moisture stress conditions is an important and reliable index of 

drought tolerance (Varshney et al, 2006).  

The objectives of this research wereto screen and select early-maturing groundnut genotypes based on yield and 

performance for other traits such as maturity period (number of days from sowing to maturity) and days to 50% 

flowering. This phase of research is to provide an important first step at improvement of the crop, especially in the area of 

drought tolerance and yield,in future. 

 

2. Materials and Methods 

 

2.1. Source of Genetic Materials 

The groundnut genotypes used in this study (Table 1) included a total of 16 accessions of which eight (8) were 

landraces (local varieties) collected mainly from the three Northern Regions of Ghana, and five (5) from CSIR-SARI, 

Tamale, and the remaining three (3) from CSIR-CRI, Kumasi, Ghana.  

№. Genotype *Sub-

Species 

Source Days to 

Maturity, days 

Phenotypic  Characteristics and Other Trait 

     Drought 
Characteristics 

Early Leaf 
Spot disease 

Late Leaf 
Spot disease 

Oil Content and 
Other Traits 

1 Nkatie-sari Hypogaea 

(Virginia) 

CSIR-SARI, 

Ghana 

100-115 

(110) 

Tolerant Highly 

Tolerant 

Highly 

Tolerant 

Oil Content: 46%, 

Seed Colour: Light 
tan testa colour 

2 Chaco – pag Fastigiata Landrace, 

Ghana 

100-115 Tolerant Moderately 

Tolerant 

Moderately 

Tolerant 

Seed colour: Red 

3 F – mix Hypogaea 

(Spanish) 

CSIR-SARI, 

Ghana 

100-115 

(120) 

Tolerant Highly 

Tolerant 

Highly 

Tolerant 

Oil Content: 49% 

Seed colour: Tan 

with red/brown 

shades 

Av. Yield: 

2500kg/ha 

Highly Tolerant to 

Rosette and Rust 

4 Sinkara Hypogaea 

(Spanish) 

Landrace, 

Ghana 

100-115 

(120) 

Tolerant Tolerant Tolerant Oil Content: 45% 

Seed colour: Red 

Yield Potential: 

2.2t/ha 

5 Agric-

Manipinta 

Hypogaea 

(Spanish) 

Landrace, 

Ghana 

100-115 

(110-120) 

Tolerant Tolerant Tolerant Oil Content: 47% 

Seed colour: red 

teste 

High yield potential 

6 Ndogba Fastigiata Landrace, 

Ghana 

85-90 Moderately 

Tolerant 

Moderately 

Susceptible 

Moderately 

Susceptible 

Seed colour: Tan red 

7 Sumnut – 23 Hypogaea CSIR-SARI, 

Ghana 

100-115 Tolerant Moderately 

Tolerant 

Moderately 

Tolerant 

Seed colour: tan red 

Rosette disease 

Tolerant 

8 Sokan-

donworor 

Fastigiata Landrace, 

Ghana 

100-115 Tolerant Moderately 

Susceptible 

Moderately 

Susceptible 

Seed colour: Red to 

whitish 

9 Sumnut – 22 Hypogaea CSIR-SARI, 

Ghana 

100-115 

(110-120) 

Tolerant Moderately 

Tolerant 

Moderately 

Tolerant 

Seed colour: Tan red 

Rosette disease 

Tolerant  

10 Chinese Hypogaea 

(Spanish) 

Landrace, 

Ghana 

85-90 

(100) 

Tolerant Susceptible Susceptible Oil Content: 35% 

Early maturing 

Use: Soup and 

Confectionery 

11 Yenyawoso Fastigiata 

(Spanish) 

CSIR-CRI, 

Ghana 

85-90 

(90) 

Moderately 

Susceptible 

Moderately 

Susceptible 

Moderately 

Susceptible 

Oil content: 50% 

Resistant to Rust 

Seed colour: Dark 

red 

Yield Potential: 

2700kg/ha 

Days to 50% 

flowering: 23DAP 
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Table 1: Source, Sub-Species, Days to Maturity and Phenotypic Characteristics of Groundnut Genotypes Studied 

*Sub-Species, *Oil Content and Other Traits; Were Obtained from CSIR-SARI, CRI and MoFA Published Data 

CSIR-Council for Scientific and Industrial Research, SARI – Savanna Agriculture Research Institute, Ghana, CRI – Crops 

Research Institute, MoFA-Ministry of Food and Agriculture, ‘Landrace’- Farmers’ Popular Locally Adapted Variety 

 

2.2. Experimental Site, Field Operations and Screening for Earliness 

The experiment was conducted at the experimental field of CSIR - Savanna Agricultural Research Institute (SARI, 

Nyankpala, Tamale), located in the Tolon-Kumbungu District of the Northern Region of Ghana (N9º 30’ and N 10º 00’ 

latitude and W 0º 51’ and W 1º 00’ longitude), in April, 2015 major season and repeated the same year at the experimental 

fields of the Department of Ecological Agriculture, Bolgatanga Polytechnic, Bolgatanga, Upper East Region of Ghana. 

Tamale-Nyankpala has a mean elevation of 149 m above mean sea level (Getamap, 2006); www.getamap.com). 

The mean annual rainfall of the region is between 750 mm and 1050 mm; located in the Guinea-Savannah agro-ecological 

zone (Cobbinah and Anane, 2015).The average temperature of the region is about 28oC but can be as low as 14ºC during 

the night in December/January and as high as 40ºC in February/March through to April during the day (Brown and 

Crawford, 2008). The major soils of the region are lixisols, luvisols, acrisols and gleysols (Dedzoe et al., 2001). 

The soils at Nyankpala (UDS fields) are sandy with low water holding capacity, low inherent soil fertility and organic 

matter content. The chemical composition of soil as well as the climatic data at the experimental sites is indicated in 

Appendices 1a, 1b and 2a, 2b). 

The Department of Ecological Agriculture experimental field of the Bolgatanga Polytechnic located on the coordinates; 

10.8275° N, 0.9397° W, is classified under the tropical climatic zone and has two distinct seasons; a wet season that runs 

from May to October and a long dry season that stretches from October to April, hardly experiencing any rains. Mean 

annual rainfall is about 950mm while maximum temperature is about 45°C in March and April with minimum of about 

12°C in December. The natural vegetation is that of Guinea Savannah woodland consisting of short deciduous trees widely 

spaced and a ground flora, which gets burnt by fire or scorched by the sun during the long dry season.  

The land was prepared by slashing off weeds, ploughing and harrowing. The total experimental area was 36 m by 

14 m with each plot size measuring 4 m by 3 m. The field experiment was laid out in a Randomized Complete Block Design 

(RCBD) in4 replications. 

 

2.3. Screeningand Selection of Early Maturing Groundnut Varieties (Earliness Screening) 

The sixteen (16) groundnut accessions (Table 1) were cultivated by direct seeding on the plots at a rate of 1 seed 

per hill at a planting depth of about 5 cm and at a modified spacing of 50 cm × 20 cm (Adu-Dapaah et al., 2007; Naab et al., 

2009) in an RCBD lay out, replicated four times. 

 

2.4. Crop Management Practices 

After planting the groundnut genotypes, all cultural practices including filling-in, fertilizer application (DAP 

[Diammonium phosphate (NH4)2HPO4] 150kg/ha) (Jogloy et al., 2011), weed control and earthen up were carried out as 

recommended. Two weeding regimes were conducted at 2 and 6 weeks after sowing. Weeding was done by hoeing 

№. Genotype *Sub-

Species 

Source Days to 

Maturity, days 

Phenotypic  Characteristics and Other Trait 

12 Simpelgu Fastigiata Landrace, 

Ghana 

85-90 Tolerant Moderately 

Susceptible 

Moderately 

Susceptible 

Seed colour: Deep red 

13 Oboshie Fastigiata 

(Spanish) 

CSIR-CRI, 

Ghana 

100-115 

(105-110) 

Moderately 

Susceptible 

Moderately 

Susceptible 

Moderately 

Susceptible 

Oil Content: 46.49% 

Seed Colour: Brown 

Days to 50% flowering: 

26 

Shelling %: 67 

Good flavour, sweet 

taste (Confectionery) 

Yield: 2.6tons/ha 

Days to Flowering: 

26DAP 

Shelling%: 67% 

Growth Habit: Semi-

erect 

14 Kpach – Isah Fastigiata Landrace, 

Ghana 

85-90 Tolerant Moderately 

Susceptible 

Moderately 

Susceptible 

Seed colour: Light red 

15 Kpanieli Hypogaea 

(Spanish) 

CSIR-SARI, 

Ghana 

100-115 

(120) 

Tolerant Tolerant Tolerant Oil Content: 51% 

Yield Potential: 2.5t/ha 

Seed colour: red testa 

16 Obolo Fastigiata 

(Spanish) 

CRI, Ghana 

SARI 

100-115 

(105-110) 

 

Moderately 

Susceptible 

 

 

Moderately 

Susceptible 

 

Moderately 

Susceptible 

 

Seed colour: Brown 

Days to 50% flowering: 

25 

Shelling %: 70 

Has sweet taste and 

flavour (Confectionery) 
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between rows and hand pulling weeds on top of plots and within rows to reduce damage to developing “pegs”. Earthen-up 

was done along with all the weeding regimes. 

 

3. Data Collection 

The following growth and yield data were recorded; 

 

3.1. Growth Parameters 

• Days to 50% Emergence (50%E): The percentage of seedlings or plants emerged was recorded from 3 to 7 days 

after sowing. A plot attains 50% emergence when half the number of seeds sown emerges. 

• Days to 50% flowering (50%F): Plots were regularly monitored to record the date at which 50% of the plants by 

plot flowered. A plot achieves 50% flowering when half of the plants develop flowers. 

• Plant Height (PH, cm): Four plants selected at random were used to record plant height 75 days after sowing. 

Heights of primary stems (middle stem) of the four tagged plants were measured with a meter rule at 75 DAP. 

Heights were measured from soil level to the primordial leaf node. The heights of each of the four were averaged 

for a plot.  

• Canopy Spread (CSprd, cm): Four plants selected at random were used to record Canopy Spread at 75 days after 

sowing. Length of spread of primary branches of the four tagged plants were measured with a meter rule at 75 

DAP, and the total averaged for each plot. 

• Growth Habit (general appearance): Plant growth habit were scored as either the bunch (or erect) types and the 

runner (or trailing) types. A groundnut plant has a central, upright stem and many lateral branches. When these 

lateral branches are upright, the plant is designated bunch or erect type. However, when horizontal, the plant is 

referred to as a runner or trailing type (Chapman and Carter, 2000). 

• Days to Plant Maturity (DM): Number of days from sowing to maturity (before harvesting) was recorded. Seventy 

five (75) days after sowing, one plant was harvested from each plot to determine the percentage of developed 

pods. The plots were harvested when at least 75% of the developed pods were mature as determined by the 

blackening of the internal shell wall (Williams and Drexler, 1981). The number of days to maturity from each of 

the plants from the harvestable area of each plot was then averaged for the plot. 

• Harvesting: Ten (10) plants from each plot were harvested at maturity for yield determination. Harvesting was 

done by hoe digging and hand pulling. 

 

3.2. Yield and Yield Components  

• Biomass Weight (Bio, g): Above ground biomass (Haulm) weight was calculated from ten (10) plants harvested 

from the middle of each plot. Haulm weight was taken by weighing the harvest using a Top Pan Balanceafter 3 

weeks air drying. 

• Pod Yield (PY): Number of Mature (dry) Pods per Plot was determined from ten (10) plants harvested from 

middle of each plot, after air drying to constant weight for two weeks. 

• Pod Weight: Fresh weight of filled pods per harvestable area of each plot was taken; the pods were sun and/or air 

dried to constant moisture content and their dry weights taken. 

• Seed Weight: Pods were shelled by hand at moisture level of 10% to 13% and seed weight per harvestable area of 

each plot recorded.  

• 100 Seed Weight: Seeds (100) were counted and weighed per harvestable area of each plot. Percent seed moisture 

were taken using a Protimeter moisture metre. All weights were taken using Camry electronic balance. 

• Harvest Index (HI): HI was calculated by using the following formula: 

• HI= Total Dry Pod Weight (g) (i.e. Economic yield)/Total Biomass (haulm) Weight (Girdthai et al., 2010). 

• (www.fao.org/docrep/004/Y3655E/y3655e07.hmt). 

• Shelling Percentage (%S): Shelling percentage was calculated by dividing Seed Weight by Dry Pod Weight and 

expressed in percentage: - (Seed Dry Weight/Pod Dry Weight) x 100. 

 

4. Data Analysis 

Simple ranking and cluster analysis was used to classify the genotypes based on date of maturity (earliness) and 

performance for other traits. 

Means, standard deviation and coefficient of variation were computed for the measurement data. Quantitative data were 

subjected to analysis of variance (ANOVA) using STATA edition 12.0. Means were separated by Least Significant Difference 

at 95% confidence level. Pearson’s Correlation (r) analyses between pairs of quantitative parameters were performed 

using SPSS version 22.0, with reference to yield parameters. SPSS pc software (version 22.0) programme was used to 

generate a dendrogram for the groundnut accessions based on maturity period, earliness and performance for other traits, 

and revealed by the Euclidian distance. Simple scoring and ranking was used to assess disease incidence based on the scale 

of 1-5. 
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5. Results 

 

5.1. Mean Agronomic and Yield Performance of Groundnuts in the Earliness Screening 

 

5.1.1.50% Emergence 

The mean 50% emergence ranged from 44.50% to 87.25%. At one week after sowing (3-7 days), the following 

plants had attained 50% emergence; Yenyawoso; 87.25%, Obolo; 82.25%, Ndogba (Landrace); 76.00, Sokan-donworor; 

76.25, China (Landrace); 76.50 and Kpach-Isah; 69.25. Kpanieli (SARI) emerged late, recording 44.50% emergence (Table 

2). 

There was no significant difference (P ≥ 0.05) among the treatment means for Days to 50% Plant Emergence 

(Table 2). 

 

5.1.2. Days to 50% Flowering  

Days to 50% flowering showed no significant (P ≥ 0.05) difference among the groundnut varieties (Table 2).  

Mean number of days to 50% flowering among the varieties ranged from 27.25 – 31.25 DAP. Sumnut-23 flowered first 

followed by Ndogba (landrace), Yenyawoso (CRI) and F-Mix (SARI) respectively at 27.25, 27.50, 27.50 and 27.75 days. 

Kpanieli (SARI) flowered late at 31.25 days followed by Sumnut 22 (29.50 days) and Chaco-pag (29.50 days) (Table 2). 

 

5.1.3. Plant Height 

Table 2 shows the results for plant height at 75 DAP by all the varieties. Plant height for all treatments increased 

at all sampled times. There were no significant differences (P ≥ 0.05) in height among varieties 75 DAP (Table 8). Nkatie-

sari (SARI) recorded the highest height (19.68 cm) followed by Kpach-Isah (17.35 cm) and Agric-Manipinta (17.05 cm) in 

that order; with Kpanieli (SARI) recording the lowest of 10.68 cm followed by Sokan-donworor (11.83 cm) (Table 2).  

 

5.1.4. Canopy Spread (Number of Branches)  

Canopy spread, at 75 DAPS among the groundnut varieties showed no statistical significance (P ≥ 0.05) (Table 2). 

77.51% of the variation in canopy spread can be explained by variety, replication, number of weeks after planting and 

their interactions. Agric-Manipinta (Landrace) recorded the highest canopy spread of 40.33 cm followed by Yenyawoso 

(37.29 cm) and Ndogba (36.96 cm), Kpanieli (SARI) had 30.85 cm spread followed by Nkatie-sari (32.10 cm) and Chaco-

pag (33.10 cm) (Table 2). 

 

5.1.5. Growth Habit (General Plant Appearance) 

Generally, groundnut varieties in the current study were either Erect (or semi erect) and bunch or Runner and 

trailing. The following accessions exhibited erect and bunch general growth appearance; Nkatie-sari, Chaco-pag, F-Mix, 

Sinkara, Agric-Manipinta, Sumnut-23, Sokan-donworor, Sumnut-22 and Kpanieli. Ndogba, China, Simpelgu and Kpach-Isah 

were commonly Runner and Trailing types, in terms of growth habit and appearance. Yenyawoso, Oboshie and Obolo 

showed semi-erect general growth appearance (Table 2). 

 

5.1.6. Daysto Plant Maturity 

Days to maturity of groundnut plants in this study recorded as early as 85 DAP to as late as 115 DAP (Table 2). 

Groundnut accessions that matured between 85-90 days were classified as early-maturing varieties, and these included 

the following five (5) accessions; Ndogba (Landrace), China (Landrace), Yenyawoso (CRI), Simpelgu (Landrace) and 

Kpach-Isah (Landrace) (Table 2).  

Eleven groundnut accessions attained maturity between 100 to 115 days, and were therefore classified as 

Intermediate to Late Maturing varieties. These included; Nkatie-sari (SARI), Chaco-pag (Landrace), F-Mix (SARI), Sinkara 

(Landrace), Agric-Manipinta (Landrace), Sumnut-23 (SARI), Sokan-donworor (Landrace), Oboshie (CRI), Kpanieli (SARI), 

Obolo (CRI) and Sumnut-22 (SARI) (Table 2). 

 

5.1.7. Biomass (Haulm) Weight 

Sumnut-22 (SARI) obtained the highest mean above ground biomass weight of 650.00g followed by Ndogba 

(landrace) (599.42g) and Oboshie (587.02g), while Sinkara (landrace) recorded the lowest 260.29 g and Kpach-Isah 

(Landrace) with 274.12g at harvest (Table 2). 

 

5.1.8. Pod Yield  

The highest number of matured (dry) pods per plot was recorded by Sinkara (Landrace) (342 pods) followed by 

Sokan-donworor (340 pods) and Sumnut 22 (334 pods). F-Mix (119 pods), Kpach-Isah (126 pods) and Oboshie (132 pods) 

produced the lowest number of pods respectively (Table 2). 

 

5.1.9. Pod Weight  

Sumnut-22 had the highest mean pod weight (389 g), followed by Sokan-donworor (269 g) and Kpanieli with 259 

g. Ndogba recorded the lowest pod weight of 135g followed by Chaco-pag (147g) and Yenyawoso (149g) (Table 2). 
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5.1.10. Seed Weight 

From results of the current study (Table 2), the highest mean seed weight of the groundnut varieties was recorded 

by Oboshie (182g) followed by Kpanieli (166g) and Sinkara (166g), whereas Simpelgu (72g), Sokan-donworor (78g) and 

Sumnut-23 (82g) respectively produced the lowest seed weight (Table 2). 

 

5.1.11. 100 Seed Weight 

Results of the study in (Table 2) indicate that Oboshie (135.3g) produced the highest weight of 100 seeds followed 

by Kpanieli (131.4g) and Sinkara (85.8g). China (landrace) gave the lowest weight of 100 seeds of 50.6g followed by 

Yenyawoso (58.6g) and Sumnut-23 (60.0g) respectively (Table 2).  

 

5.1.12. Harvest Index 

Pod Harvest Index among the groundnut studied in 2015 major season ranged between the highest of 0.8798 to 

the lowest of 0.2252 (Table 2). 

Sinkara recorded the highest mean pod harvest index (0.8798), followed by Sokan-donworor (0.8739), Kpach-Isah 

(0.8318) and Kpanieli (0.8016) respectively, while Ndogba had the lowest mean pod harvest index (0.2252) followed by 

Oboshie (0.2709), Chaco-pag (0.3039) and F-Mix (0.3787) (Table 2). 

 

5.1.13. Shelling Percentage (%) 

The greatest mean shelling percentage of 84.02% was attained in Obolo and the lowest of 19.02% for Sokan-

donworor (Table 2). Yenyawoso (83.22%), Ndogba (82.96%), Oboshie (82.81%) and Chaco-pag (78.91%) were among the 

groundnut varieties that recorded high Shelling Percentage values in a respective order, as opposed to Sumnut-22 

(22.62%), Simpelgu (29.15%), Kpach-Isah (30.22%) and Sumnut-22 (31.66%) which recorded low shelling percentage 

figures respectively (Table 2). 

 
No. Variety 50% 

Emergence(50%E), 

days 

x  (S) 

Days to 50% 

Flowering 

(50%F), days 

x  (S) 

Plant 

Height(PlHt), 

cm (75DAP) 

x  (S) 

Canopy Spread 

(CSprd) (57DAP), 

cm 

x  (S) 

Growth Habit 

(GrH) 

Days to 

Maturity 

(DM), 

days 

1 NkatieSari 

(SARI) 

65.75 (13.96)a 28.25 (1.26) a 19.68 (47.47) 

a 

32.10 (14.90) a Erect/Bunch 100-115  

2 Chaco-pag 

(Local) 

55.25 (22.25) a 29.00 (4.08) a 14.53 (9.51) a 33.10 (13.42) a Erect/Bunch 100-115 

3 F-Mix (SARI) 68.50 (18.28) a 27.75 (1.71) a 14.01 (9.79) a 36.11 (16.60) a Erect/Bunch 100-115 

4 Sinkara (Local) 71.50 (19.55) a 28.00 (2.31) a 15.13 (10.36) 

a 

35.77 (15.73) a Erect/Bunch 100-115 

5 Agric-Manipinta 

(Local) 

55.25 (15.95) a 28.50 (1.91) a 17.05 (11.93) 

a 

40.33 (18.60) a Erect/Bunch 100-115 

6 Ndogba (Local) 76.00 (14.90) a 27.50 (1.00) a 16.01 (10.69) 

a 

36.96 (17.40) a Semi-

Erect/Bunch 

85-90 

7 Sumnut-23 

(SARI) 

77.75 (22.49) a 27.25 (0.96) a 13.99 (9.13) a 33.52 (13.82) a Erect/Bunch 100-115 

8 SokanDonworor 

(Local) 

76.25 (16.86) a 28.00 (1.63) a 11.83 (7.56) a 31.11 (13.71) a Erect/Bunch 100-115 

9 Sumnut-22 

(SARI) 

60.75 (14.24) a 29.50 (1.29) a 13.57 (7.43) a 33.06 (13.12) a Erect/Bunch 100-115 

10 China (Local) 74.50 (9.88) a 28.50 (1.73) a 13.11 (8.25) a 34.96 (12.94) a Erect/Bunch 85-90 

11 Yenyawoso 

(CRI) 

87.25 (6.18) a 27.50 (1.73) a 15.72 (11.40) 

a 

37.29 (17.25) a Semi-Erect 85-90 

12 Simpelgu (Local) 65.75 (17.46) a 28.75 (2.22) a 12.73 (10.90) 

a 

33.64 (16.82) a Runner/Trailing 85-90 

13 Oboshie (CRI) 76.25 (15.78) a 28.50 (2.08) a 16.71 (10.78) 

a 

35.88 (16.84) a Semi-Erect 100-115 

14 Kpach-Isah 

(Local) 

69.25 (24.16) a 28.75 (1.89) a 17.35 (10.89) 

a 

36.42 (16.96) a Runner/Trailing 85-90 

15 Kpanieli (SARI) 44.50 (21.00) a 31.25 (2.50) a 10.68 (6.00) a 30.85 (11.24) a Erect/Bunch 100-115 

16 Obolo (CRI) 82.25 (4.65) a 28.25 (1.50) a 13.29 (9.40) a 33.55 (14.77) a Semi-Erect 100-115 

Table 2: Mean Performance of Groundnuts Studied 

NB: *(S): Sample Standard Deviation, Growth Habit: (Erect and Bunch, Semi-Erect or Runner and Trailing), CSIR: Council for 

Scientific and Industrial Research, SARI: Savanna Agriculture Research Institute, Ghana, CRI: Crops Research Institute, 

‘Local’= Landrace: Farmers’ Popular and Locally Adapted Groundnut Variety. LSD (Means Sharing a Letter in a Group Label 

are Not Significantly Different at the 5% Level) 
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No. Variety  Pod Yield  

(PY), 

g/plot 

Pod 

Weight 

(PdWt), 

g 

Seed 

Weight 

(SdWt), 

g 

100 Seed 

Weight 

(SW100), g 

Biomass 

Weight 

(Bio), g 

Harvest Index (HI)  

 

Shelling % (%S), 

% 

 

1 Nkatie-Sari 

(SARI) 

293a 258a 84c 65.7b 351.18bc 0.7347a 32.56b 

2 Chaco-pag 

(Local) 

157b 147c 116b 73.7b 483.64ab 0.3039c 78.91a 

3 F-Mix (SARI) 119c 221b 92c 75.2b 583.5d 0.3787c 41.63ab 

4 Sinkara (Local) 342a 229b 166b 85.8b 260.29a 0.8798a 55.7ab 

5 Agric-Manipinta 

(Local) 

217b 228b 126b 70.7b 512.13c 0.4452ab 55.26ab 

6 Ndogba (Local) 193b 135c 112b 62.6b 599.42d 0.2252c 82.96a 

7 Sumnut-23 

(SARI) 

204b 259a 82c 60b 482.83ab 0.5364ab 31.66b 

8 Sokan-Donworor 

(Local) 

340a 279a 78c 67.6b 307.83a 0.8739a 19.02c 

9 Sumnut-22 

(SARI) 

334a 389a 88c 72b 650d 0.5985b 22.62c 

10 China (Local) 263a 226b 106b 50.6b 466.29ab 0.4847b 46.9ab 

11 Yenyawoso (CRI) 259a 149b 124b 58.6b 380.86bc 0.3912ab 83.22a 

12 Simpelgu (Local) 225a 247b 72c 62b 508.9c 0.4854ab 29.15b 

13 Oboshie (CRI) 132b 159b 159b 135.3a 587.02c 0.2709c 82.81a 

14 Kpach-Isah 

(Local) 

126b 228b 84c 77.5b 274.12a 0.8318a 30.22b 

15 Kpanieli (SARI) 241b 302a 166b 131.4a 321.85a 0.8016a 54.97ab 

16 Obolo (CRI) 178b 169b 142b 72.9b 345.73a 0.4888ab 84.02a 

Table 3: Mean Performance of Groundnuts Based on Yield and Yield Components in the Earliness Screening 

NB: CSIR-Council for Scientific and Industrial Research,SARI – Savanna Agriculture Research Institute, Ghana, CRI – Crops 

Research Institute, ‘Local’ = Landrace - Farmers’ Popular and Locally-Adapted Groundnut Variety, LSD (Means Sharing a 

Letter in a Group Label are Not Significantly Different at the 5% Level 

 

5.2. Rankingof Groundnuts for Earliness 

Based on the performance of the sixteen (16) groundnut genotypes presented in Tables 2 and 3,the evaluated 

genotypes were classified (based on simple ranking) into two main groups as per their days to maturity (Table 4): 

Group 1: Early maturing genotypes (85 to 90 days) - five (5) varieties 

Group 2: Intermediate to late maturing genotypes (100 to 115 days) - Eleven (11) varieties 

The top five (5) genotypes selected as early maturing varieties based on maturity period were; Ndogba (landrace), Chinese 

(Landrace), Yenyawoso (CRI), Simpelgu (Landrace) and Kpach-Isah (Landrace) (Table 4).  
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No. Variety 50% Emergence, 

Days 

x  (S) 

Plant 

1 Ndogba (Local) 76.00 (14.90)a 16.01 (10.69)a

2 China (Local) 74.50 (9.88)a 13.11 (8.25)a

3 Yenyawoso (CRI) 87.25 (6.18)a 15.72 (11.40)a

4 Simpelgu (Local) 65.75 (17.46)a 12.73 (10.90)a

5 Kpach-Isah (Local) 69.25 (24.16)a 17.35 (10.89)a

6 NkatieSari (SARI) 65.75 (13.96)a 19.68 (47.47)a

7 Chaco-pag (Local) 55.25 (22.25)a 14.53 (9.51)a

8 F-Mix (SARI) 68.50 (18.28)a 14.01 (9.79)a

9 Sinkara (Local) 71.50 (19.55)a 15.13 (10.36)a

10 Agric-Manipinta 

(Local) 

55.25 (15.95)a 17.05 (11.93)a

11 Sumnut-23 (SARI) 77.75 (22.49)a 13.99 (9.13)a

12 SokanDonworor 

(Local) 

76.25 (16.86)a 11.83 (7.56)a

13 Sumnut-22 (SARI) 60.75 (14.24)a 13.57 (7.43)a

14 Oboshie (CRI) 76.25 (15.78)a 16.71 (10.78)a

15 Kpanieli (SARI) 44.50 (21.00)a 10.68 

16 Obolo (CRI) 82.25 (4.65)a 13.29 (9.40)a

Table 4: Ranking of Groundnut Genotypes Based on Maturity and Mean Performance for Other Traits

Note: Means Sharing Letter in the Group Label is not significantly different at the 5% Level.

*(S): Sample Standard Deviation,Growth Habit

Industrial Research, SARI – Savanna Agriculture Research Institute

Popular and Locally

 

5.3. Clustering of Groundnuts Based on Earliness 

Based on days to maturity, percentage emergence and days to 50% flowering, the groundnut genotypes were used 

to draw a cluster diagram (dendrogram) (Figure 8). At a relative rescaled Euclidian distance of 20, the dendrogram 

showed two major clusters, ‘I’ and ‘II’, with cluster ‘I’ producing two sub

seven (7) groundnut genotypes, and Ib had six (6) genotypes. Out of the sixteen groundnut accessions evaluated, all the 

five (5) early maturing varieties selected (Ndogba, Chinese, Yenyawoso, Simpelgu, Kpach

and 90 DAP clustered under cluster group ‘I’. Sub

Chinese and Yenyawoso, whereas sub-cluster group Ib also contained two early

Isah. The early-maturing groundnut genotypes are indicated on the dendrogra

cluster, II, contained three late maturing (100

(Figure1).  

 

Figure 1: Dendrogram of Groundnut Accessions Generated by 

NB:  Arrow Shows Groundnut Varieties with Early Ma
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Plant Height, 

Cm 

x (S) 

Canopy Spread, 

Cm 

x  (S) 

Days To 50% 

Flowering, 

Days 

x  (S) 

Growth Habit 

16.01 (10.69)a 36.96 (17.40)a 27.50 (1.00)a Erect/Bunch

13.11 (8.25)a 34.96 (12.94)a 28.50 (1.73)a Erect/Bunch

15.72 (11.40)a 37.29 (17.25)a 27.50 (1.73)a Semi

12.73 (10.90)a 33.64 (16.82)a 28.75 (2.22)a Runner/Trailing

17.35 (10.89)a 36.42 (16.96)a 28.75 (1.89)a Runner/Trailing

19.68 (47.47)a 32.10 (14.90)a 28.25 (1.26)a Erect/Bunch

14.53 (9.51)a 33.10 (13.42)a 29.00 (4.08)a Erect/Bunch

14.01 (9.79)a 36.11 (16.60)a 27.75 (1.71)a Erect/Bunch

15.13 (10.36)a 35.77 (15.73)a 28.00 (2.31)a Erect/Bunch

17.05 (11.93)a 40.33 (18.60)a 28.50 (1.91)a Erect/Bunch

13.99 (9.13)a 33.52 (13.82)a 27.25 (0.96)a Erect/Bunch

11.83 (7.56)a 31.11 (13.71)a 28.00 (1.63)a Erect/Bunch

13.57 (7.43)a 33.06 (13.12)a 29.50 (1.29)a Erect/Bunch

16.71 (10.78)a 35.88 (16.84)a 28.50 (2.08)a Semi

10.68 (6.00)a 30.85 (11.24)a 31.25 (2.50)a Erect/Bunch

13.29 (9.40)a 33.55 (14.77)a 28.25 (1.50)a Semi

Table 4: Ranking of Groundnut Genotypes Based on Maturity and Mean Performance for Other Traits

Sharing Letter in the Group Label is not significantly different at the 5% Level.

Growth Habit, GRH: (Erect/Bunch Or Runner/Trailing), CSIR-Council 

Savanna Agriculture Research Institute, Ghana, CRI – Crops Research Institute

and Locally-Adapted Landrace, ‘China’ = ‘Chinese’ 

Earliness and Performance for Other Traits 

Based on days to maturity, percentage emergence and days to 50% flowering, the groundnut genotypes were used 

(dendrogram) (Figure 8). At a relative rescaled Euclidian distance of 20, the dendrogram 

showed two major clusters, ‘I’ and ‘II’, with cluster ‘I’ producing two sub-clusters; Ia and Ib. Sub-cluster group Ia contained 

ad six (6) genotypes. Out of the sixteen groundnut accessions evaluated, all the 

five (5) early maturing varieties selected (Ndogba, Chinese, Yenyawoso, Simpelgu, Kpach-Isah), that matured between 85 

and 90 DAP clustered under cluster group ‘I’. Sub-cluster group Ia contained three (3) early maturing genotypes, Ndogba, 

cluster group Ib also contained two early-maturing genotypes, Simpelgu and Kpach

maturing groundnut genotypes are indicated on the dendrogram by the arrows labeled 1

cluster, II, contained three late maturing (100-115DAP) groundnut genotypes; Chaco-pag, Agric-Manipinta and Kpanieli 

of Groundnut Accessions Generated by SPSS Vs12 Pc Software 

Based on Euclidean Distance 

Shows Groundnut Varieties with Early Maturity (85-90 Days; Numbered 1 t

www.theijst.com 

Growth Habit 

(Grh) 

DAYS To 

Maturity (DM), 

Days 

Erect/Bunch 85-90 

Erect/Bunch 85-90 

Semi-Erect 85-90 

Runner/Trailing 85-90 

Runner/Trailing 85-90 

Erect/Bunch 100-115 

Erect/Bunch 100-115 

Erect/Bunch 100-115 

Erect/Bunch 100-115 

Erect/Bunch 100-115 

Erect/Bunch 100-115 

Erect/Bunch 100-115 

Erect/Bunch 100-115 

Semi-Erect 100-115 

Erect/Bunch 100-115 

Semi-Erect 100-115 

Table 4: Ranking of Groundnut Genotypes Based on Maturity and Mean Performance for Other Traits 

Sharing Letter in the Group Label is not significantly different at the 5% Level. 

Council For Scientific and 

Crops Research Institute, ‘Local’- Farmers’ 

Based on days to maturity, percentage emergence and days to 50% flowering, the groundnut genotypes were used 

(dendrogram) (Figure 8). At a relative rescaled Euclidian distance of 20, the dendrogram 

cluster group Ia contained 

ad six (6) genotypes. Out of the sixteen groundnut accessions evaluated, all the 

Isah), that matured between 85 

r group Ia contained three (3) early maturing genotypes, Ndogba, 

maturing genotypes, Simpelgu and Kpach-

m by the arrows labeled 1-5. The smallest 

Manipinta and Kpanieli 

 
Vs12 Pc Software  

90 Days; Numbered 1 to 5) 
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5.4. Disease Score and Ranking – (Visual Ratings) 

Diseases that were scored among the groundnut varieties include Early Leaf Spot, Late Leaf Spot, Rust and Rosette 

diseases (Table 5). 

Severity of each disease incidence which was scored on a scale of 1-5, as defined in Section 4.3.4.c (Oluronju et al., 

1991),is presented in(Table 5). 

From the current study, and based on the scoring scale under Table 5;  

• Four (4) Early Leaf Spot tolerant and Nine (9) moderately tolerant varieties were recorded.  

• Nine (9) moderately tolerant and Four (4) Tolerant Late Leaf Spot varieties were scored. 

• Ten (10) varieties were highly tolerant and ten (10) were tolerant to the Rust disease of groundnut. 

• Generally, all the groundnut varieties were tolerant to Rosette disease of groundnut. Fourteen (14) varieties were 

scored highly tolerant while two (2) exhibited tolerance to Rosette (Table 5).  

 

No. Variety Early Leaf Spot Late Leaf Spot Rust Rosette 

1 NkatieSari (SARI) 1 1 1 1 

2 Chaco-pag (Landrace) 3 3 1 2 

3 F-Mix (SARI) 1 1 1 1 

4 Sinkara (Landrace) 2 2 1 1 

5 Agric-Manipinta 

(Landrace) 

1 1 1 1 

6 Ndogba (Landrace) 3 3 2 2 

7 Sumnut-23 (SARI) 3 3 2 1 

8 SokanDonworor 

(Landrace) 

3 3 2 1 

9 Sumnut-22 (SARI) 3 3 2 1 

10 China (Landrace) 3 3 2 1 

11 Yenyawoso (CRI) 3 2 1 1 

12 Simpelgu (Landrace) 2 3 1 1 

13 Oboshie (CRI) 2 2 1 1 

14 Kpach-Isah (Landrace) 3 3 2 1 

15 Kpanieli (SARI) 1 1 1 1 

16 Obolo (CRI) 3 3 1 1 

Table 5: Disease Score and Ranking, based on Visual Rating Assessment 

 

Disease Score (Scale: 1-5): Key: Highly Tolerant (1), Tolerant (2), Moderately Tolerant (3), Susceptible (4), Highly 

Susceptible (5).CSIR-Council for Scientific and Industrial Research, SARI – Savanna Agriculture Research Institute, Ghana, 

CRI – Crops Research Institute,  Landrace - Farmers’ popular locally-adapted groundnut variety 

 

5.5. Correlation Coefficients for Growth Parameters 

From Table 6, growth parameters measured among the groundnut genotypes revealed significant but negative 

correlation (p ≤ 0.05) between days to emergence and days to 50% flowering (r = -0.7962). Plant height among the 

groundnuts correlated positively and significantly (p ≤ 0.05) with canopy spread (r = 0.5117) (Table 6). 

 

 Days to 50% 

Emergence 

Plant Height 

(Cm) 

Canopy 

Spread 

Days to 50% 

Flowering 

Days to 50% Emergence _    

Plant height (cm) 0.1516 _   

Canopy spread 0.2115 0.5117* _  

Days to 50% flowering -0.7962* -0.3854 -0.4208 _ 

Days to maturity 0.3158 -0.1810 0.3912 -0.1286 

Table 6: Correlation Performance for Growth Parameters  

Significant at *P ≤0.05 

 

5.6. Correlation Coefficients for Yield and Yield Parameters 

The results in Table 7 of the current study indicate that, among the yield and yield components of the groundnut 

genotypes studied in the 2015 major season, pod yield was correlated positively and significantly (P ≤ 0.05) with pod 

weight (r = 0.5606) and harvest index (r = 0.5594). Pod weight correlated negatively and significantly (P ≤ 0.05) with 
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shelling % (r = -0.8132). Seed weight correlated positively and significantly (P ≤ 0.05) with 100 seed weight (r = 0.6752) 

and shelling percentage (r = 0.6982). Biomass (haulm) weight, however, recorded a negative but significantly (P ≤ 0.05) 

correlation with harvest index (r = -0.7572). Similarly, there was a negative and significant (P ≤ 0.05) association between 

shelling percentage and harvest index at r = -0.6216 (Table 7). 

 

 Pod yield Pod weight Seed weight 100seed 

weight 

Biomass Shelling % 

Pod yield -      

Pod Weight 0.5606*      

Seed weight -0.0475 -0.3189     

100 seed weight -0.2281 0.0392 0.6752*    

Biomass -0.2826 -0.0088 -0.1983 -0.0536   

Shelling % -0.3915 -0.8132* 0.6982* 0.2626 0.0990  

Harvest Index 0.5594* 0.6172 -0.0600 0.0975 -0.7572* -0.6216* 

Table 7: Correlation Performance for Yield and Yield Components 

 

 

6. Discussion 

 

6.1. AgronomicPerformance of Early Maturity Groundnuts 

The mean 50% emergence of the groundnut genotypes ranged from 44.50% to 87.25% after one week of sowing. 

However, there was no significant difference (P ≥ 0.05) among the treatment means for days to 50% emergence. On the 

average, most of the varieties showed shorter period of emergence. The early emergence of approximately 7 days 

maximumcould be attributed to adequate soil moisture coupled with ideal temperatures during the time seeds were sown. 

Days to 50% flowering showed no significant (P ≤ 0.05) difference among the groundnut varieties.  Mean number of days 

to 50% flowering among the varieties ranged from 27.25 – 31.25 DAP. Differences in average flowering, pegging and 

podding among the groundnut genotypes could be due to varietal trait differences and genetic potential of the genotypes. 

Groundnut varieties of Spanish type were early maturing. Podding, however, occurred earlier in all the variety treatments.  

Boote and Ketring (1990) have reported that the start of flowering as well as pod formation could be delayed by moisture 

stress. On the other hand, adequate or excess soil moisture during the first two months after planting can trigger excessive 

vine growth in groundnuts (Wright et al., 2009).  

Generally, the differences in rainfall between the two growing locations or environments very likely influenced 

the phenological development of the groundnut including pegging and podding. Ideal temperature range for groundnut 

seed germination was reported by De-Waele and Swanevelder (2001) as 20 to 35oC. They indicated that, in moist and 

warm soils, groundnut seeds germinated within 7 days after sowing. However, in dry and cooler soils, germination took 

much time, up to two or three weeks.  Adu-Dapaah et al. (2007), found similar results in a separate study. 

Plant height for all treatments at 27 DAP increased at all sampled times. There were significant difference (P ≤ 0.05) in 

height among varieties 75 DAP. Nkatie-sari (SARI) recorded the highest height (19.68 cm) while Kpanieli (SARI) recording 

the lowest of 10.68 cm. 

Plant height as a quantitative growth parameter is a genetic attribute, but can be influenced by environmental 

factors, mainly soil moisture and weeds. The influence of variety and plant growth habit on plant height was very 

significant among the groundnut genotypes. Bunch and erect (or semi-erect) as well as runner or trailing (spreading) 

groundnut types were two major growth habits or features observed in the current study, and these traits are controlled 

by genetics. At much closer spacing, plants compete for light and grow taller, a phenomenon common with crowded plants. 

Ahmed and Mohammad (1997) and ICRISAT (1992) have reported that, differences in plant stand could be attributed to 

genetic and environmental factors such as amount of soil moisture and temperature as well as soil and disease factors 

affecting seedling emergence and survival.  At much closer spacing, plants compete for light and grow taller, a 

phenomenon common with crowded plants. This corroborates the research findings of Farnham (2001), who indicated 

that there is intense competition for light by closely spaced crops compared to widely spaced crops. Mozingo and Steele 

(1989) also reported earlier that increasing intra-row spacing among five groundnut cultivars resulted in decreased main 

stem height and lateral branch length which obviously decreased plant height. 

Earliness is determined by the number of days from sowing through to flowering to podding. Days to maturity of 

groundnut plants in this study recorded as early as 85 DAP to as late as 115 DAP. Groundnut accessions that matured 

between 85-90 days were classified as early-maturing varieties. Eleven groundnut accessions attained maturity between 

100 to 115 days, and were therefore classified as intermediate to late - maturing varieties. 

Diseases that were scored among the groundnut varieties were Early Leaf Spot, Late Leaf Spot, Rust and Rosette diseases. 

Severity of each disease incidence was scored on a scale of 1-5. Groundnut rosette disease is reported to be the most 

destructive disease of groundnut in Sub-Saharan Africa and widely prevalent in Ghana. Olurunju et al. (1991 and 1992), in 

their study of groundnut Rosette disease and its inheritance, in relation to yield, found results that are generally similar to 

those found in the current study.  A study by Adu-Dapaah et al. (2007) indicated that, farmers preferred groundnut 

varieties (such as ‘Chinese’, ‘Nkosour’ and ‘Nkatie-Sari’) to other varieties because of their resistance to rosette and leaf 

spots (early and late leaf spots). This study however, did not show any significant influence of diseases such as Rust and 
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Rosette, irrespective of the varieties, spacing and locations used. Indeed, incidence and severity of the disease on all 

varieties and at all planting location and spacing were low indicating that there was low disease pressure in the study 

areas. The history of the experimental planting fields at the different locations indicated that they had not been cropped to 

legumes (including groundnuts), hence, the Rosette or early and late leaf spot disease pathogens or alternate hosts may 

have wiped out or become extinct. 

Analysis of variance (ANOVA) for pod yield indicates that, the genotypes performed significantly different under 

the two planting locations or environments. This implies that the difference between genotype performances was 

significantly affected by the two experimental locations, and the differences in the amount of water or rainfall as well as 

other climatic variables (Songsri et al., 2009). Consequently, the genotypes showed varied performances between the two 

environments, for all tested traits. Significant differences (p ≤ 0.05) were observed among the genotypes for all the traits 

measured, chiefly pod yield, biomass and harvest index.  

Summarily, five (5) early maturing groundnut varieties, Ndogba (landrace), Chinese (Landrace), Yenyawoso (CRI), 

Simpelgu (Landrace) and Kpach-Isah (Landrace), which matured in about 85 to 90 days were identified. These selected 

varieties reached 50% flowering within 27.5 to 28.75 days after planting. The groundnut variety, Chinese (a popular 

landrace) also identified as early maturing, was identified during a PRA study (Oppong-Sekyere et al., 2015) as one of the 

farmers’ preferred varieties. This, among others, could form part of several breeding programmes as an important source 

of earliness traits. ICRISAT, as part of its several breeding programmes, uses early maturing varieties as source of earliness 

parents (Upadhyaya et al., 2006). Other eleven varieties identified in this study are intermediate to late varieties which 

recorded maturity dates between 100 and 115 days after planting. Therefore, genes of earliness from the early maturing 

varieties identified in this study can be introgressed into farmers' preferred varieties to improve those varieties for 

earliness through hybridization. Moreover, information generated from this screening is useful for creating a mini-core 

collection for further breeding studies. The identified early-maturing groundnut varieties were also generally resistant to 

diseases (early and late leaf spots, Rosette, Rust). These varieties could as well form part of a programme aimed at 

breeding for diseases resistance in groundnut. 

Days to maturity determine differences in pod yield (Culbreathet al., 1999; Padi, 2008). In general, late maturing 

genotypes yield better than early maturing genotypes. Late maturing varieties do take advantage of delayed rains and 

enjoy full season benefits, hence generally produce higher yields. Extremely early maturity is not desirable because it is 

generally associated with yield reduction. Earliness in groundnuts can result in germinations in pod (vivipary) in 

genotypes without fresh seed dormancy. Such crops may not have used all the available resources across the entire 

growing season (Adu-Dapaah et al., 2007). However, in the current study, groundnut varieties that exhibited early 

maturity also showed good performance for pod yield. These varieties include ‘Chinese’ (263 pods/10 plants), 

‘Yenyawoso’ (259/10 plants), ‘Simpelgu’ (225/10 plants), ‘Ndogba’ (193/10 plants) and ‘Kpach-Isah’ (126/10 plants). 

They also recorded relatively high harvest indices; Chinese (0.4847), Yenyawoso (0.3912), Simpelgu (0.4854), Ndogba 

(0.2252) and Kpach-Isah (0.8318). The relatively high and well distributed rainfall at the two experimental locations may 

have contributed greatly to the higher pod yield.  
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Appendix 

 

Month 

& Year 

Temperature 

Min. 

(°C)     

 Max. 

Relative 

Humidity (%) 

Rainfall 

(mm) 

Sunshine 

Hours 

May, 2015 

June, 2015 

July, 2015 

August, 2015 

September, 2015 

October, 2015 

November, 2015 

22.8 

22.5 

22.3 

20.8 

21.3 

21.6 

22.2 

33.0 

31.4 

29.8 

29.5 

30.0 

31.3 

32.7 

82 

85 

88 

88 

87 

85 

84.20 

185.8 

279.8 

145.0 

164.5 

148.9 

95.8 

30.7 

5.3 

4.6 

3.3 

3.4 

3.3 

5.7 

4.8 

Table 8: Mean Monthly Climatic Data of Experimental Location during Period of  

Study, SARI, Nyankpala, Tamale, N/R 

 

Table 9: Mean Monthly Climatic Data of Experimental Location during Period of Study, Department of Ecological Agric 

Bolgatanga Polytechnic, Bolgatanga, U/E 

 

 

Month 

2016  2017 2018 

Rainfall 

(mm) 

Temp      (oC) R. Humidity 

(%) 

Sunshine 

duration 

(hrs.) 

Rainfall 

(mm) 

Temp 

(oC) 

R. 

Humidity          

(%) 

Sunshine 

duration (hrs) 

 Max Min High Low   Max Min High Low     H  Max    Min   H L Sun. 

January  34.0 19.9 25 11   35.9 20.6 23 13       8.2  35    19.1   25     11  7.5 

February  37.9 22.1 29 09   38.3 24.0 21 11       38   23.7   3720      7.4 

March  39.3 25.7 54 28   41.3 26.2 50 24    8.5   39.7   26.7   59 29     7.3 

April  39.6 27.4 73 37 7.7  40.7 27.5 63 32    8.3   39.5   27.4   65 337.4 

May  37.1 26.3 79 46   36.4 25.7 79 47      8.0 

June  33.5 24.6 83 57   32.9 24.3 87 59         

July  31.4 23.5 91 65 6.3  31.6 23.7 91 66 

August  31.1 23.6 90 68 5.6  30.9 23.3 91 69        5.8 

September  31.5 22.7 93 67 6.6  31.5 23.2 93 67        6.2 

October  34.0 22.9 86 51 8.1  35.3 21.7 79 44        8.2 

November  38.0 22.1 65 32 7.9  35.9 20.9 53 22        8.1 

December  37.0 21.2 29 15 7.9  35.5 20.6 29 17        7.4 

Total  424.4 282 797 486   426.2 281.7 759 471 
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Table 10: Chemical Composition of Soil at the Experimental Field (Nyankpala-UDS Fields) 

 

Table 11: Chemical Composition of Soil at the Experimental Field (Dep’t of Ecological Agriculture, Bolga Poly) 

Lab. 

No. 

Sample 

Id 

 

Ph 

H20 

(1:2.5) 

 

% 

Oc 

 

 

 

% 

Om 

 

% 

N 

 

Mg/Kg 

P 

 

Mg/Kg 

K 

 

Mg/Kg 

Ca 

 

Mg/Kg 

Mg 

 

Texture 

% 

SAND 

% 

SILT 

% 

CLAY 

% 

LOAM 

1 UDS 

FIELD 

5.60 0.485 0.836 0.0464 6.04 72.97 185.84 47.59 68.32 30 1.68  

Lab. 

No. 

Sample ID pH 

H20 

(1:2.5) 

 

 

 

% 

OC 

 

 

 

% 

OM 

 

% 

N 

 

mg/Kg 

P 

 

mg/Kg 

K 

 

mg/Kg 

Ca 

 

mg/Kg 

Mg 

 

Mg/Kg 

Na 

 

     TEXTURE 

% 

Sand 

 

% 

Coarse 

Silt 

% 

CLAY 

% 

LOAM 

1 Dep’t of 

Eco. Agric 

Fields 

6.1 0.36 0.62 0.0

3 

2.3 0.1 3.2 1.34 0.04 77.0 4.0 12.0 5% 


