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Abstract: This study aimed to estimate important genetic parameters such as 

genotypic coefficient of variance (GCV), phenotypic coefficient of variance 

(PCV), heritability (h2) and expected genetic advance (EGA) for newly 

developed soybean (Glycine max) genotypes based on yield and yield-related 

traits. Fifteen genotypes collected from the University of Agriculture Makurdi 

were studied. The results showed that there was sufficient variability in the 

material for all the studied traits, with high heritability estimates coupled with 

high expected genetic advance observed for number of leaves (4, 6 and 8) 

weeks, plant height (4, 6 and 8) weeks, leave length (6 and 8) weeks and yield 

per plant.  

Keywords: Genetic Parameters, Soybean Genotypes, Yield, Heritability, 

Variability. 
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INTRODUCTION 
Soybean (Glycine max) is a highly valuable 

crop due to its nutritional composition, containing 

around 37-42% of good quality protein, 6% ash, 29% 

carbohydrate, and 17-24% oil with two essential fatty 

acids (Aditya et al., 2011). It is an autogamous plant 

with a diploidized allotetraploid (2n = 40) genome. 

Soybean is widely grown globally for human and 

animal consumption and industrial purposes. In 2018, 

worldwide soybean production was recorded at 

348,712,311 tonnes, with the United States, Brazil, and 

Argentina being the highest producers. Africa's 

production was recorded at 3,556,163 tonnes in 2018 

(FAO, 2020).  

 

Morphological characterization of germplasm 

can help assess the extent of genetic diversity. The 

characterized material can then assist plant breeders in 

selecting accessions for use in hybridization programs 

(Ghafoor et al., 2002). Quantitative traits, such as yield 

and yield parameters, are observable and useful in 

determining yield performance of various genotypes, 

with their performance being dependent on the 

environment and agro-ecology. Determining the genetic 

parameters of genotypes is crucial for parental selection 

and farmer recommendations. Hence, proper study of 

genetic variability due to genetic and non-genetic 

causes and other genetic parameters is necessary for the 

effective selection of superior genotypes for use in 

hybridization programs and the development of superior 

varieties. Genetic parameters such as the genotypic 

coefficient of variation (GCV), phenotypic coefficient 

of variation (PCV), heritability, and genetic advance 

(GA) are useful biometric tools for measuring genetic 

variability (Aditya et al., 2011). Thus, characterizing 

the genetic background of soybean and determining 

breeding values should be done before carrying out any 

improvement program. The objective of this study was 

to assess genetic variability, heritability, and yield and 

yield-related traits among newly developed soybean 

genotypes. 

 

MATERIALS AND METHODS 
The study utilized 15 newly developed 

genotypes of soybean (Glycine max (L.) Merrill) from 

University of Agriculture Makurdi. The experiment was 

conducted at the teaching and research farm of the 

faculty of agriculture Shabu-Lafia campus during the 

2021-2022 period using a randomized block design 

with three replications. Each entry was planted in two 

rows, 5m in length, with a row-to-row distance of 45cm 

and plant to plant distance of 5cm. The recommended 

fertilizer dose of 30:60:30:30 NPKS (kg/ha.) was 

applied during sowing. Two hand weeding were done at 

the interval of 20 and 45 days after sowing, and two 

sprayings of insecticides were conducted to control leaf 

https://www.easpublisher.com/
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miner and leaf rolling caterpillar. Observations were 

recorded on 18 yield and yield contributing and 

morphological characters including the number of 

leaves, number of branches, plant height, leaf length 

and weight, yield per plant, days to first flowering and 

days to 50% flowering. All recommended agronomic 

practices were followed, and the analysis of variance 

for the randomized block design was conducted using 

the method provided by Panse and Sukhatme (1955). 

Data was collected and analyzed for genotypic and 

phenotypic coefficients of variation, broad-sense 

heritability, and expected genetic advance as a 

percentage of the mean. The genotypic and phenotypic 

coefficient of variation (GCV and PCV) was calculated 

following Burton's (1952) method, while broad-sense 

heritability was estimated using Allard's (1960) method. 

The genetic advance (at 10% selection intensity) for 

each character was calculated using the formula 

suggested by Johnson et al. (1955). 
 

RESULTS AND DISCUSSIONS 
The study analyzed the variance of various 

traits of soybean plants. The results showed significant 

differences in most of the studied traits, except for the 

number of branches and leaf weight at 8 weeks (Table 

1). The study also compared the performance of 

different soybean varieties in terms of the traits studied. 

The means performance across the varieties showed 

that some varieties performed better than others in 

terms of certain traits. TGX2022-1E had the highest 

mean performance for the number of leaves at 4 weeks, 

while TGX1835-10C had the highest mean performance 

for the number of branches at 6 and 8 weeks. 

TGX1981-62F had the highest mean performance for 

plant height at 4, 6, and 8 weeks, and TGX2022-2E had 

the highest mean performance for leaf length at 6 

weeks. TGX2024-7E had the highest mean performance 

for grain yield (Table 2).  

Table 1: ANOVA for the Studied Traits of Soybean 
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Table 2:  Means performance for the studied traits of soybean 
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The study also reported the environmental and 

genotypic variances, phenotypic variances, 

environmental and genotypic coefficient of variation, 

heritability, and genetic advance of the studied traits 

(Table 3). The results suggested that some traits, such 

as plant height and number of leaves, were less 

influenced by the environment. However, some traits, 

such as number of branches, leaf length, leaf weight, 

and crop yield, showed wide variations due to the 

environment. The study concluded that some traits, 

such as plant height, number of branches, and seed 

yield, had high PCV and GCV, indicating their wider 

adaptability in the genotypes studied. This is in 

accordance with the findings of Aditya et al., (2011), 

Datt Shiv et al., (2011) and Puspa and Koteswara, 

(2013), Karnwal and Singh (2009), Malik et al., (2011), 

Ngalamu et al., (2012), Athoni et al., (2012), Sawale 

Swapnil et al., (2014), Malek et al., (2014), Chandel et 

al., (2013), Osekita and Ajayi, (2013), Mahbub et al., 

(2015). The study also found high heritability estimates 

and genetic advance for number of leaves and plant 

height across different weeks. This is in accordance 

with the findings of Aditya et al., (2011), Datt Shiv et 

al., (2011) and Puspa Reni et al., (2013). 

 
Table 3: genetic parameters of the studied traits of soybean 
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PCV: Phenotypic coefficient of variation; GCV: Genotypic coefficient of variation, PV (δ^2p): Phenotypic variance, GV (δ^2g): Genotypic variance, 

GA: Genetic advance, GA (%): Percentage genetic advance; h2b; Heritability in broad sense., CD: Critical Difference 
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CONCLUSIONS 
The study revealed that there were significant 

differences among the studied traits, and some varieties 

performed better than others. The results suggest that 

genetic factors play a significant role in determining the 

performance of these traits, especially for the number of 

leaves at 4, 6, and 8 weeks. The study also highlights 

the importance of considering both genetic and 

environmental factors when evaluating crop 

performance. The findings of this study could be useful 

in the development of improved varieties that can 

withstand environmental stress and produce higher crop 

yields. 

 

RECOMMENDATIONS 
Based on the results presented, it is 

recommended to select soybean varieties with higher 

mean performance for traits such as number of leaves, 

number of branches, plant height, leave length, and 

leave weight. It is also suggested to consider the narrow 

differences observed between PCV and GCV for traits 

such as number of leaves and plant height, indicating 

that these traits are less influenced by environmental 

factors. However, for traits such as number of branches, 

leave length, leave weight, and crop yield, which 

showed wider differences between PCV and GCV, it is 

important to carefully consider environmental factors 

when selecting for these traits. Finally, high heritability 

estimates coupled with high expected genetic advance 

were observed for number of leaves and plant height at 

all time points, indicating that these traits are highly 

heritable and have potential for genetic improvement 

through selection. 
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