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Abstract 
It is crucial to know the heritable portion of variation as it provides variability component measure for 
the transmission of characters to the next generation. This study was aimed at the estimation of 
genotypic variability for agronomic traits in chemically mutagenized groundnut (Arachis hypogea L.) 
genotypes. Although groundnut ranks second among oil seed crops in the world after sun flower and 
also an excellent source of protein, carbohydrates minerals and antioxidant, the production in Nigeria 
is constrained by multiple factors including low genetic variability which impact the development of 
high-yielding varieties. Pot trials were carried out during 2025 and 2026 dry seasons under screen 
house at the teaching and research field, Department of Plant Science and Biotechnology, Bayero 
University, Kano. The seeds of the two improved groundnut genotype varieties (Samnut-24, Samnut-
25) were collected from Kano State Agricultural and Rural Development Authority (KNARDA) and 
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the two local varieties (’Yar-Gingo and ’Yar-Fara) were collected from Dawanau Market, Dawakin Tofa 
Local Government  Kano State. The experimental design used was Complete Randomized Design 
(CRD) and the seeds of each variety were sorted out and surface sterilized in 2.0% Sodium hypochloride 
for 1minute and then rinsed. The seeds were soaked in different concentrations of Hydroxyalamine 
Hydrochloride (0.00mM, 1.0mM, 2.0mM, 3.0mM and 4.0mM) or Sodium Azide (0.00mM, 1.0mM, 
2.0mM 3.0mM and 4.0mM) for three (3) hours.  The results revealed significant variation among the 
genotypes. Genotypic (GCV %) coefficient of variation was observed lower than the phenotypic 
coefficient of variation (PCV %) for all the observed traits in this study, indicating that the environment 
significantly affect the expression of the traits. In Samnut-24 genotype, high genetic advance (GA) 
along with high heritability (H2) were observed in 100 Pod Weight and Biological Yield. Similarly, 100 
Pod Weight of Samnut-25 genotype scored highest genetic advance (GA) of (32.95) and heritability 
(H2) of (61.92%) indicating genetic improvement through direct genotypic selection. It is recommended 
that, farmers should adopt the use of genotypes with expressed additive gene action developed from 
variable components for crop improvement. 
 
Keywords: Groundnut, genetic variability, variance components, genetic advance, 
heritability. 
 
 
INTRODUTION 
Groundnut (Arachis hypogaea L.) one of the oldest cultivated plant in the world also known as 
peanut belongs to the sub-family Papiodonoiceae under the family leguminoceae (Shukla et 
al., 2014). It was first found in South America and India but originated from Bolivia (Janila et 
al., 2016). Groundnut is one of the major food crops in the tropics especially Asia and African 
continent but its productivity significantly varies among regions of the world (Samah et al., 
2022). Globally, cultivated groundnut varieties are derived from a limited number of ancestral 
genotypes which constrains breeding progress and reduces the potential for genetic 
improvement (Jetsada et al., 2025).  Africa has the lowest mean yield production of around 
965 kg/ha due to low genetic variability which impact the development of high-yielding 
varieties (FAOSTAT, 2014). In Nigeria, reliance on a narrow pool of improved varieties, 
coupled with environmental stress limit the utilization of wild species' potential and hinders 
the improvement efforts of the production (Samah et al., 2022).   
 
Hydroxylamine hydrochloride is a chemical compound that has been used as a mutagen in 
plant research to induce genetic variations and potentially improve crop characteristics 
(Rizwan et al., 2007). It works by causing changes in DNA, which can lead to mutations in 
plants, affecting traits like yield, flowering time, and plant height. Hydroxylamine 
hydrochloride was dissolved in glass distilled water, titrated to neutrality with NaOH, and 
filter sterilized.  Exposure of plant to Hydroxylamine HCl enhances genetic gain and improve 
the productivity of the crop (Girma et al., 2023). Sodium azide is a chemical mutagen and 
considers as one of the most powerful mutagen in plant breeding. The application of sodium 
azide on plant is easy, inexpensive and creates mutation to improve their traits. The efficiency 
of mutant production depend on many conditions such concentration of sodium azide and 
treatment duration (Al-Qurainy and Khan, 2009). Sodium Azide is an ionic substance, highly 
soluble in water, and very acutely toxic which is used in agriculture for pest control of soil-
borne pathogens and it also used as a mutagen for crop selection of plants such as rice, sesame, 
barley or oats, (Awan et al., 2000). The physiological effect of Sodium Azide is the inhibition 
of catalase, peroxidase and cytochrome oxidase and effects in the cell cycle and metabolism. 
Sodium azide is one of the most powerful mutagens in crop plants that decreases the cellular 
level of catmodulin, which is a calcium binding protein participating in signal transduction 
and cell division, (Maryam and Kasimu, 2016). 

https://pubmed.ncbi.nlm.nih.gov/?term=Janila%20P%5BAuthor%5D
https://en.wikipedia.org/wiki/Ionic_compound
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Agriculture
https://en.wikipedia.org/wiki/Mutagen
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Hydroxylamine hydrochloride and Sodium Azide are mutagenic chemicals commonly used 
in plant breeding to induce polyploidy, which involve doubling the number of chromosomes 
in a plant leading to larger plants with bigger organs like flowers, fruits, seeds, leaves, stems, 
and roots (Nilan and Konzak, 2023). Crop improvement by mutagenesis has been applied in 
a number of crops for incorporation of desirable traits in existing plant varieties or for creation 
of new cultivars. The primary goal of mutation breeding is increasing genetic variation. A 
number of physical and chemical mutagens have been used for inducing beneficial mutations 
in a number of crops. Sodium azide is a well-known respiration inhibitor (Nada et al., 2023). 
They work by interfering with one of the stages in the mitosis process, causing an increase in 
ploidy that affects the morphological characteristics of plants (Janila et al., 2016).  The present 
research assesses the advancement in understanding the integration genetically important 
variability traits into groundnut breeding process to enhance the genetic gain and improve 
the productivity of the crop. 
 
MATERIALS AND METHODS 
Description of Study Area and Experimental Design 
Pot trials were carried out during 2023/2024 dry season under screen house at the teaching 
and research field in the Department of Plant Science and Biotechnology, Bayero University, 
Kano which lies between latitude 110 58N and longitude 8030E with altitude of 440m above 
sea level. The site is typical Sudan Savanna ecological zone of Nigeria. The seeds of the two 
improved groundnut genotype varieties (Samnut-24, Samnut-25) were collected from Kano 
State Agricultural and Rural Development Authority (KNARDA) and the two Local varieties 
(’Yar-Gingo and ’Yar-Fara) were collected from Dawanau Market, Dawakin Tofa Local 
Governent  Kano State. The experimental design used was Complete Randomized Design 
(CRD). The seeds of each variety were sorted out and surface sterilized in 2.0% Sodium 
hypochloride for 1minute. The seeds were then rinsed three (3) times in a sterile distilled 
water. The seeds were soaked in different concentrations of Hydroxylamine Hydrochloride 
(0.00mM, 1.0mM, 2.0mM, 3.0mM and 4.0mM) or Sodium Azide (0.00mM, 1.0mM, 2.0mM 
3.0mM and 4.0mM) for three (3) hours. The seeds were then rinsed with distilled water to 
remove the excess chemicals and exudate from the seeds. Top soil was mixed with compost 
manure in a ratio of 3:1 and placed in a polypots of 30 x 30 x 40cm in diameter laid out at 0.5 
X 0.5m, having the same soil combinations, each at the rate of 7kg per polypot. Five (5) treated 
seeds were sown at the depth of 3cm by dibbling with two fingers and a thumb, covered with 
soil and moderately watered every other day. The seed produced from M0 generation were 
replanted to produce the M1 and M2 generation.  
 
Estimation of Variability Components 
The phenotypic and genotypic coefficient of variation were computed using standard 
procedure of Muhammed and Mulualem, (2012) considering genotypes as random effects 
using SPSS Statistical software version 26.0 (IBM Corp, 2019) package as:- 
Phenotypic Variance (σ2ₚ): 
σ2ₚ = σ2e + σ2g,  

Where,  
σ2ₚ = is the total Phenotypic variance, σ2e is the environmental variance, σ2g = genotypic 
variance 
Genotypic variance ((σ2g) :  
(σ2g) = MSg – MSge / r,  
Where,  
MSg is the genotypic mean square, MSe is the error mean square,  
Phenotypic coefficient variation (PCV): 

https://pubmed.ncbi.nlm.nih.gov/?term=Janila%20P%5BAuthor%5D
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PCV (%) = √σ2p / µ X 100, 
Where,  
σ2p = Phenotypic variance, µ = grand mean value of trait 
Genotypic coefficient variation (GCV): 
GCV (%) = √σ2g / µ X 100 
Where,  
σ2g = Genotypic variance, µ = grand mean value of trait 
 
Estimation of Heritability Components 
Heritability, genetic advance and genetic advance in percentage of mean is computed using 
procedure developed by Galway, (2006) as follows:- 
Heritability (H2): 
H2 = σ2g / σ2ₚ X 100, 
Where, σ2g = Genotypic variance, σ2p = Phenotypic variance 
Genetic Advance (GA): 
Genetic Advances were computed using standard procedure of Visalakshi et al. (2024) as 
follows:- 
Genetic Advance (GA): 
GA = (H2) (K2) (σₚ),  
Where, H2 = Heritability in broad sense, k = Selection deferential, σp = Phenotypic standard 
deviation. 
Genetic advance as % of mean (GAM): 
GAM = GA / µ X 100, 
Where,  
GA = Genenetic advance, µ = grand mean value of the trait 
 
Data Analysis 
The data was subjected to biometrical analysis involving analysis of variance (ANOVA), 
estimation of variance component and genetic parameters. ANOVA was performed using 
SPSS Statistics version 26.0 (IBM Corp, 2019) while genetic parameters such as genotypic and 
Phenotypic coefficients of variation, heritability and genetic advance were computed using 
standard formulae. 
 
RESULTS AND DISCUSSION 
The result on variance components, genetic advance and heritability for yield and Yield 
attributing factors of Samnut-24, Samnut-25, Yar-ginzo and Yar-fara groundnut (Arachis 
hypogea L.) genotypes were presented in table 1.0, 2.0, 3.0 and 4.0. The analysis of variance 
components, genetic variability, and heritability across the four groundnut revealed 
considerable differences among traits, showing that mutagenic treatments were effective in 
inducing variability. For days to 50% flowering, mean values across the genotypes were 
relatively narrow, ranging from approximately 69.97 ± 1.23 in Yar-Ginzo, 68.95 ± 1.22 Days in 
Yar-Fara, to 71.23 ± 0.57 in Samnut-25 as well as 72.20 ± 0.08 in Samnut-24, indicating low 
variability for this trait. The low genotypic coefficient of variation (GCV) and phenotypic 
coefficient of variation (PCV) values observed across all genotypes suggest that flowering 
time is relatively stable and less influenced by induced mutations. This agrees with reports 
that phenological traits are generally conserved under mutagenesis (Singh et al., 2022). This 
work was also in conformity with the work of Zongo et al. (2017) in groundnut, who reported 
that improvement of phenological characteristics via direct selection may be slowly requiring 
hybridization among the genotypes. 
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In contrast, pod number showed moderate variability across all the genotypes studied, with 
values 40.38 ± 2.32 in Samnut-25, 37.37 ± 1.21 in Yar-Ginzo, and slightly lower values in Yar-
Fara. The phenotypic coefficient of variation (PCV) values were consistently higher than 
genotypic coefficient of variation (GCV) across all genotypes (15.44% vs 12.76% in Samnut-
25), indicating environmental influence; however, the relatively small difference between 
them suggests that genetic factors also play a major role in inducing genetic variability. 
Heritability estimates for pod number ranged from moderate to high (approximately 67–99% 
across genotypes), indicating that selection for this trait would be effective. High heritability 
combined with high genetic advance as a percentage of mean shows that pod number is 
predominantly controlled by additive gene action. This implies that selection based on 
phenotypic performance would be effective. These results are in line with previous studies of 
Zaman et al. (2011) in legumes where pod number was identified as a key yield component 
responsive to selection.  
 
Pod length exhibited relatively low variation across all genotypes, ranging from about 2.7 to 
3.3 cm, suggesting that this trait is less responsive to mutagenic treatments. The close 
proximity between genotypic coefficient of variation (GCV) and phenotypic coefficient of 
variation (PCV) values indicates minimal environmental influence and moderate genetic 
control. The high heritability and high genetic advance as a percentage of mean across all the 
genotypes shows that pod length is substantial additive genetic effects. Therefore, selection 
for longer pods would be very much effective and genetic improvement can be achieved in 
future generations. Zongo et al. (2017) have similar trends observed in groundnut and cowpea, 
where pod length indicated high response to selection. For pod weight and kernel weight, 
moderate variability was observed among all the genotypes. Kernel weight ranged around 
1.14 - 1.48g across Samnut-25 and other genotypes, with phenotypic coefficient of variation 
(PCV) values consistently higher than genotypic coefficient of variation (GCV), indicating 
environmental influence. However, moderate to high heritability values (approximately 31.73 
- 70.51%) across genotypes suggest that these traits can still respond to selection. This indicates 
that pod weight is a highly selectable trait, and improvement through direct selection would 
result in significant genetic gain. This observation corroborates the findings reported John et 
al. (2015) in groundnut for yield components. 

 
The 100-pod weight showed considerable variation across the four genotypes, with values 
such as 199.39 ± 9.22 g in Samnut-25, 219.50 ± 0.08 in Yar-Ginzo, and comparable ranges in 
Samnut-24 (235.77 ± 12.21g) and Yar-Fara (220.52 ± 0.080) . High phenotypic coefficient of 
variation (PCV) and genotypic coefficient of variation (GCV) values across genotypes indicate 
strong variability, while moderate to high heritability suggests that genetic factors 
significantly influence this trait. This makes 100-pod weight an important selection criterion 
in breeding programs. Shinde et al. (2010) pinpointed that, improvement in 100-pod weight 
contributes significantly to yield enhancement. Similar results have been reported by Zaman 
et al. (2011) in yield related component on legumes.  
 
Shelling percentage varied moderately among all genotypes values ranged from 48.51 ± 3.11 
g in SAMNUT-25, 40.79 ± 1.22 g in Yar-Ginzo, with values observed in Samnut-24 (40.12 ± 
1.47g)  and Yar-Fara (39.77 ± 1.22g). High phenotypic coefficient of variation (PCV) and 
genotypic coefficient of variation (GCV) values across genotypes indicate that pod yield is 
highly responsive to mutagenic treatments. The moderate heritability values observed across 
all genotypes suggest that improvement through selection is possible but may require careful 
breeding strategies.  Pod yield which is a key economic trait, exhibited substantial variability 
across all four genotypes. Values ranged from approximately 11.30 ± 1.82 g in Samnut-25, 
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20.30 ± 1.82 g in Samnut-24, with intermediate values of 18.33 ± 0.75 observed in Yar-Ginzo 
and 17.31 ± 0.75 in Yar-Fara. High phenotypic coefficient of variation (PCV) and genotypic 
coefficient of variation (GCV) values across genotypes indicate that pod yield is highly 
responsive to mutagenic treatments. Heritability estimates ranged from moderate to high 
(approximately 50 - 75%), and the corresponding high genetic advance suggests that additive 
gene action is predominant. This confirms that pod yield can be effectively improved through 
direct selection, consistent with findings by Kumar et al. (2022). This work was in conformity 
with finding of Shukla et al. (2014) on groundnut who reported that direct selection for pod 
yield would be effective and significant genetic gains can be achieved. This finding was in 
agreement with report of Reddy et al. (2013) on groundnut who stated that, yield traits with 
high genetic advance as a percentage of mean respond well to selection despite environmental 
influence. Similarly, biological yield and haulm yield across all the four genotypes showed 
marked variation. Biological yield values ranged from about 36.75 ± 2.13 g in Yar-Ginzo to 
63.38 ± 2.08 g in Samnut-25, with Samnut-24 and Yar-Fara showing intermediate values. The 
relatively high phenotypic and genotypic coefficient of variation values across all the 
genotypes indicate strong variability, while moderate to high heritability suggests that the 
traits are largely genetically controlled and suitable for selection. This makes the trait 
amenable to selection, particularly in farming systems where haulm yield contributes to 
livestock feed value.  Patil et al. (2014) reported that, high heritability coupled with moderate 
to high genetic advance in groundnut suggests involvement of both additive and non-additive 
gene actions.  
 
Harvest index showed moderate variation across all genotypes, with values around 34 - 35%, 
indicating a balanced allocation between economic yield and total biomass. Moderate 
heritability and genetic advance values suggest partial genetic control and moderate response 
to selection. The observation across all four genotypes that phenotypic coefficient of variation 
(PCV) exceeded genotypic coefficient of variation (GCV) indicates environmental influence 
on trait expression. However, the relatively small differences between phenotypic coefficient 
of variation (PCV) and genotypic coefficient of variation (GCV) for key yield traits 
demonstrate strong genetic control. The presence of moderate to high heritability coupled 
with moderate to high genetic advance, particularly for pod yield, biological yield, and pod 
number across all genotypes, indicates the predominance of additive gene action. This 
suggests that, traits can be effectively improved through genetic selection. The differences 
observed among Samnut-24, Samnut-25, Yar-Ginzo, and Yar-Fara further confirm that 
genotypes respond differently to mutagenic treatments, indicating significant genotype by 
treatment interaction. This variability provides an opportunity to identify superior genotypes 
and mutants for future breeding programs aimed at improving yield and related traits in 
groundnut. These findings are in agreement with previous studies which reported that 
induced mutagenesis enhances genetic variability and improves selection efficiency in crop 
improvement (Oladosu et al., 2020). The work was also in line with finding of Isleib et al. (2008) 
who pinpointed that, haulm yield trait of groundnut is crucial in combining crop-livestock 
systems commonly in West African countries. However, because harvest index is a ratio trait 
influenced by both pod and biomass yield, indirect selection through component traits may 
be more. High genotypic coefficient of variation and phenotypic coefficient of variation values 
observed in the present study for pod yield, biological yield, haulm yield, pod number, and 
pod weight indicate the presence of wide genetic variability for these traits. This was in 
agreement with work of Venkataramana et al. (2012) in groundnut, where high variability for 
yield related components that attributed to diverse genotypes evaluated. 
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Table 1.0: Variance components, Genetic advance and Heritability for Yield and Yield 
Attributing Factors of Samnut-24 Groundnut (Arachis hypogea L.) Genotypes 
TRAITS MEAN+SE CV 

(%) 
σ2

g σ2ₚ σ2e GCV 
(%) 

PCV 
(%) 

H2 (%) GA GAM 
(%) 

Days to 50% Flowering 72.20 ±0.80 3.43 4.18 6.12 1.93 2.83 3.43 68.33 3.50 4.78 
Pod Number 40.30±1.52   13.57 22.61 29.81 7.21 11.79 13.56 75.81 8.47 21.02 
Pod Length (cm) 3.36±0.19 18.55 0.28 0.39 0.12 15.99 18.55 74.44 0.96 28.30 
Pod Weight  (g) 3.32±0.26 27.31 0.62 0.81 0.21 23.52 27.33 74.22 1.38 41.61 
Kernel Weight (g) 1.14±0.11 26.95 0.07 0.10 0.03 22.62 26.92 70.51 0.45 39.51 
100 Pod Weight (g) 235.77±12.21 17.86 13.25 17.64 4.39 15.45 17.85 75.11 64.91 27.52 
Shelling Percentage (%) 40.12±1.47 12.43 18.21 24.92 6.71 10.65 12.44 73.08 7.53 18.76 
Pod Yield (g) 20.30±1.82 30.91 29.80 39.52 9.80 26.91 30.90 75.22 9.76 48.00 
Haulm Yield (g) 45.10±2.42 26.99 112.31 148.22 35.91 23.51 26.90 75.71 18.51 41.01 
Biological Yield (g) 64.20±2.94 22.00 152.40 198.50 46.21 19.20 22.00 76.74 22.32 34.72 
Harvesting Index (%)  34.10±2.3 23.41 45.77 63.43 17.71 19.82 23.40 72.11 10.92 32.01 

Key; SE= Standard error, CV= Coefficient of variation, σ2g = Genotypic variance, σ2ₚ = Phenotypic variance, σ2e = 
Environmental variance, GCV = Genotypic coefficient of variation, PCV= Phenotypic coefficient of variation, H2= 
Heritability, GA= Genetic advance, GAM= Genetic advance as % of mean. 

 
Table 2.0: Variance components, Genetic advance and Heritability for Yield and Yield 
Attributing Factors of SAMNUT-25 Groundnut (Arachis hypogea L.) Genotypes 

TRAITS MEAN+SE CV 
(%) 

σ2
g σ2ₚ σ2e GCV 

(%) 
PCV 
(%) 

H2  

(%) 
GA GAM 

(%) 

Days to 50% Flowering 71.23±0.57 5.11 8.14 12.35 4.21 4.01 4.93 65.90 4.77 6.70 

Pod Number 40.38±2.32 8.79 26.39 39.10 12.61 12.76 15.44 67.77 8.71 21.58 

Pod Length (cm) 2.47±0.14 13.47 0.22 0.32 0.12 18.53 22.87 65.66 0.78 31.17 

Pod Weight  (g) 2.39±0.16 18.17 0.27 0.47 0.18 22.03 25.61 59.61 0.84 35.15 

Kernel Weight (g) 1.48±0.13 20.29 0.14 0.22 0.08 24.39 31.67 59.10 0.57 38.51 

100 Pod Weight (g) 199.39±9.22 8.01 41.26 66.64 25.42 10.18 12.96 61.92 32.95 16.53 

Shelling Percentage (%) 48.51±3.11 15.73 92.41 150.73 58.32 19.79 25.24 61.30 15.43 31.81 

Pod Yield (g) 11.57±0.85 18..48 6.82 11.40 4.60 22.48 29.18 59.61 4.16 35.86 

Haulm Yield 43.39±2.98 24.77 25.40 43.80 18.41 11.62 15.26 58.01 7.88 18.20 

Biological Yield 52.18±2.74 14.51 97.62 154.76 57.22 18.92 23.35 63.00 11.88 22.78 

Harvesting Index (%)  34.69±2.11 21.88 10.44 186.66 8.22 9.31 12.44 56.10 4.97 14.35 

Key; SE= Standard error, CV= Coefficient of variation, σ2g = Genotypic variance, σ2ₚ = Phenotypic variance, σ2e = environmental 
variance, GCV = Genotypic coefficient of variation, PCV= Phenotypic coefficient of variation, H2= Heritability, GA= Genetic 
advance, GAM= Genetic advance as % of mean. 

 

Table 3.0: Variance components, Genetic advance and Heritability for Yield and Yield 
Attributing Factors of Yar-Ginzo Groundnut (Arachis hypogea L.) Genotypes 

TRAITS MEAN+SE CV 
(%) 

σ2
g σ2ₚ σ2e GCV 

(%) 
PCV 
(%) 

H2  

(%) 
GA GAM 

(%) 

Days to 50% Flowering 69.97±1.23 3.08 4.22 8.85 3.07 2.93 4.24 47.71 2.92 4.17 

Pod Number 37.37±1.21 26.23 2.28 22.28 26.33 121.67 12.66 99.00 9.74 26.11 

Pod Length (cm) 3.39±0.08 21.00 0.02 0.06 21.01 5.31 12.10 33.30 0.11 3.25 

Pod Weight  (g) 2.84±0.11 3.80 0.04 0.12 3.80 7.01 20.51 33.31 0.25 8.77 

Kernel Weight (g) 1.19±0.08 4.51 0.02 0.06 4.50 12.00 25.01 32.72 0.15 12.60 

100 Pod Weight (g) 220.52±0.08 2.33 60.00 90.00 2.33 10.91 14.30 66.71 16.30 7.39 

Shelling Percentage (%) 40.79±1.22 3.01 4.00 8.01 3.00 9.82 14.11 50.01 4.00 9.81 

Pod Yield (g) 18.33±0.75 4.12 0.86 1.61` 4.10 4.99 9.81 50.05 1.61 8.70 

Haulm Yield 38.75±1.23 3.22 2.01 4.01 3.22 7.22 14.32 49.00 2.90 7.80 

Biological Yield 56.90±1.53 2.77 3.00 5.00 2.70 10.31 15.71 60.00 5.01 8.88 

Harvesting Index (%)  34.92±1.12 3.22 1.51 3.02 3.21 6.56 11.21 50.00 2.51 7.20 

Key; SE= Standard error, CV= Coefficient of variation, σ2g = Genotypic variance, σ2ₚ = Phenotypic variance, GCV = Genotypic 
coefficient of variation, PCV= Phenotypic coefficient of variation, H2= Heritability, GA= Genetic advance, GAM= Genetic 
advance as % of mean. 
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Table 4.0: Variance components, Genetic advance and Heritability for Yield and Yield 
Attributing Factors of Yar-Fara Groundnut (Arachis hypogea L.) Genotypes 

TRAITS MEAN+SE CV 
(%) 

σ2
g σ2ₚ σ2e GCV 

(%) 
PCV 
(%) 

ECV 
(%) 

H2 

(%) 
GA GAM 

(%) 

Days to 50% Flowering 68.95±1.22 3.06 4.20 7.84 3.05 2.90 4.23 2.50 46.72 2.91 5.16 

Pod Number 36.35±1.15 26.22 2.27 23.56 22.27 12.60 17.88 12.71 98.01 9.74 27.11 

Pod Length (cm) 3.35±0.08 21.00 0.01 0.05 0.02 5.30 12.10 4.10 32.31 0.11 4.25 

Pod Weight  (g) 2.80±0.11 3.80 0.03 0.11 0.04 7.00 20.50 3.80 32.32 0.25 9.77 

Kernel Weight (g) 1.15±0.08 4.50 0.01 0.05 0.02 12.00 25.00 4.50 31.73 0.15 13.60 

100 Pod Weight (g) 219.50±0.08 2.32 60.01 89.00 29.00 10.90 14.30 2.33 65.72 16.30 8.39 

Shelling Percentage (%) 39.77±1.22 3.00 4.01 7.01 4.00 9.81 14.10 3.00 50.02 4.00 10.81 

Pod Yield (g) 17.31±0.75 4.11 0.87 1.60 0.86 4.98 9.80 4.10 50.06 1.61 9.70 

Haulm Yield 37.73±1.23 3.21 2.00 3.01 2.01 7.21 14.31 3.22 48.01 2.90 8.80 

Biological Yield 55.90±1.53 2.76 3.01 4.02 3.00 10.30 15.70 2.70 60.01 5.01 9.88 

Harvesting Index (%)  33.92±1.12 3.21 1.50 3.01 1.50 6.55 11.20 3.21 50.01 2.51 8.20 

Key; SE= Standard error, CV= Coefficient of variation, σ2g = Genotypic variance, σ2ₚ = Phenotypic variance, GCV 
= Genotypic coefficient of variation, PCV= Phenotypic coefficient of variation, ECV= Environmental coefficient of 
variation H2= Heritability, GA= Genetic advance, GAM= Genetic advance as % of mean. 

 
CONCLUSION 
The present study demonstrated that mutagenic treatments were effective in inducing 
substantial genetic variability in groundnut, as evidenced by significant differences observed 
among the evaluated traits. The variability recorded in key agronomic characters such as pod 
number, 100-pod weight, pod number, 100-pod weight, biological yield, and pod yield shows 
that mutagenesis is an effective tool for generating useful genetic variation for improving 
groundnut. The analysis of variance components revealed that phenotypic variance was 
generally higher than genotypic variance for all traits, indicating the influence of 
environmental factors on trait expression. However, the relatively small differences between 
these variances for important yield traits suggest that these traits are largely governed by 
genetic factors. The higher values of phenotypic coefficient of variation compared to 
genotypic coefficient of variation further confirmed the presence of environmental influence. 
High heritability estimates observed for traits such as pod yield, biological yield, and 100-pod 
weight indicate strong genetic control and the potential for successful transmission of 
characters to subsequent generations. The combination of high heritability and high genetic 
advance for these mentioned traits suggest the predominance of additive gene action, making 
them suitable for direct selection in breeding programs.  
 
RECOMMENDATIONS 
The study demonstrated that mutagenic treatments effectively induced significant genetic 
variability in groundnut, particularly in yield-related traits such as pod yield, biological yield, 
and 100-pod weight. Therefore, mutants exhibiting high performance in these traits, especially 
those with high heritability and genetic advance, should be selected and advanced for further 
breeding and varietal development. Promising mutant lines should be evaluated across 
multiple environments to confirm their stability and adaptability before release. Mutants with 
desirable but moderate traits can be utilized as parents in hybridization programs to combine 
favorable characteristics and broaden the genetic base. Induced mutagenesis should be 
integrated into groundnut breeding programs as an effective approach for developing 
improved, high-yielding, and adaptable varieties. 
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