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Abstract 

In plant breeding programs to select superior varieties that are widely adapted, 
it can be done with a selection method that is by estimating the value of genetic 
parameters and the closeness of the relationship between characters. This study 
aims to estimate genetic parameters including genetic diversity coefficient, 
phenotypic diversity coefficient, heritability value, and a correlation between the 
character of plants from eight soybean varieties at Prafi District. The study was 
designed using a Randomized Block Design (RBD) with 8 treatments of 
soybean varieties. Each treatment was repeated 4 times, to obtain 32 
experimental units. The observed variables included growth and yield 
components of the eight soybean varieties. The data obtained were analyzed 
using ANOVA and the significant effect was further tested using the Duncan 
Multiple Range Test (DMRT) at the 95% level, through the Costat program. 
The results of ANOVA analysis were used to obtain the values of genetic 
parameters including Genetic Diversity Coefficient (GDC), Phenotype 
Diversity Coefficient (PDC), and Heritability. Correlations between characters 
were also analyzed using the Costat program. The estimation results of genetic 
parameters indicate that the characters selected for selection criteria are based 
on the value of GDC, PDC, and high heritability are the number of branches, 
number of fertile nodes, number of filled pods, and number of total pods. The 
characters that show a positive correlation with the yielding character are plant 
height, number of trifoliate leaves, harvest age, number of filled pods, number 
of empty pods, total pods, and number of seeds per plant. 
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1. Introduction 

Soybean production in Manokwari Regency, West 
Papua Province is still low compared to national 
production. The average soybean production in 
Manokwari Regency in 2017 was 221 tons/ha, while 
the national production reached 963,183 tons/ha 
(BPS, 2018). The low productivity of soybeans 
influenced by genetic and environmental factors (Yuda 
et al., 2015). These two factors are often interacting 
and reflected in agronomic traits that produce highs 
and lows of yields. Genetic factors can be changed by 
using superior varieties (Umarie and Holil, 2016). 

Based on data from the Directorate General of 
Food Crops, the Ministry of Agriculture until 2017 has 
released as many as 92 varieties of soybeans with high 
yields. The superiority of the variety has not been 
tested in several areas, including in Manokwari 
Regency. These superior varieties have different 
genetic abilities and are likely to give different 
phenotypic appearance when planted in different 
environments. 

In the plant breeding program to select superior 
varieties that are widely adapted, it can be done by the 
selection method by estimating the value of genetic 
parameters and the close relationship between 
characters. Hapsari (2014) states before determining 
the method and implementation of selection, it is 
necessary to know the estimated value of genetic 
parameters. Estimation of genetic parameters in plant 
breeding must be carried out before the improvement 
of traits to increase the yield of a plant. Breeders 
suspect the value of genetic parameters to determine 
the characters that have good potential and can be 
passed on to the next generation. The results of 
calculating the value of genetic parameters can be used 
as a consideration so that the selection process runs 
effectively. Genetic parameter values include the 
variability values of genotype, phenotype, 
environment, heritability, coefficient of genetic 
diversity, and the correlation between characters that 
are closely related to the results (Hapsari, 2014; Yuda et 
al., 2015). 

The selection method can run effectively if it is 
supported by estimating genetic parameters, one of 
which is with high heritability values of production 
characters (Sukyanto, 2015; Hastuti et al., 2016). 
Heritability of an important character is known, 
especially to estimate the magnitude of genetic 
influence on plant growth and development and the 
selection of an environment suitable for the selection 
process. Selection can also be done by estimating the 
correlation coefficient between the components of 
yield and production (Saputra et al., 2016). Correlation 
function to determine the closeness of the relationship 
between characters. 

Research on estimating genetic parameters for 
several high-yielding soybean varieties has been 
conducted in several places in Manokwari Regency but 

has not been tested in several other locations including 
Wasegi Village at Prafi District. Therefore, research 
about estimated genetic parameters of several national 
soybean varieties in Wasegi Village at Prafi District is 
needed. 

2. Materials and Methods 

A. Materials  

The research was conducted in Wasegi Village at Prafi 
District, Manokwari Regency, with a height of about 
50 meters above sea level. The materials used are 
Manure, Ponska fertilizer, Curacon, Furadan 3G, and 
Soybean Seeds consisting of 8 varieties, namely Demas 
I, Anjasmoro, Grobogan, Detam I, Dena I, 
Burangrang, Tanggamus, and Local Prafi.  

B. Methods 

The research was designed using a Randomized Block 
Design (RBD), with 8 treatments of soybean varieties, 
which are 7 national varieties and 1 Local Prafi variety. 
Each treatment was repeated 4 times, to obtain 32 
experimental units. The research carried out included 
land preparation, planting, fertilizing, crop 
maintenance, harvesting, and drying the cobs. The 
observed variables included growth and yield 
components of the eight soybean varieties. 

C. Data Analysis 

Data obtained were analyzed using ANOVA at 95% 
level. Results of ANOVA analysis used to get Partition 
Variety, Genetic Diversity Coefficient (GDC), 
Phenotype Diversity Coefficient (PDC), and 
Heritability value. The correlation between characters 
was analyzed using Costat program. The variant 
component is presented in Table 1. 

Genetic Variety:  

Variety of Environmen:  

Phenotypic Variety:  

Description:  

σ2p = Phenotypic Variety 

σ2e = Variety of Environment 

σ2g = Genetic Variety 

M1  = square of the error 

M2  = the middle square of the variety 

r   = number of replications 

Genetic Diversity Coefficient 

The Genetic Diversity Coefficient (GDC) is 
determined by the formula ( Singh & Chaudhary 
(1979) : 

GDC =  
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Table 1. Components analysis variant 

Source of Variation Free Degree Sum of Squares Middle Square 
Squares of 
Expectation 

Cluster r – 1 JK3   

Varieties v – 1 JK2 M2 σ2e - σ2g 

Error (r – 1)( v – 1) K1 M1 σ2e 

Total     

Description:  GDC = Genetic Diversity 
Coefficient 

σ2g  = Genetic Variety 

µ    = general average            

Phenotypic Diversity Coefficient (Singh & 
Chaudhary, 1979) 

PDC =  

Description:  PDC = Phenotypic Diversity 
Coefficient 

σ2p  = Phenotypic Variety 

µ   = general average   

Heritability (Syukur et al., 2015):  

H( bs ) = 
    

 

Description:  H( bs ) = Heritability in a broad 
sense 

σ2g = Genetic Variety 

σ2p = Phenotypic Variety 

Correlation between characters (Hayati, 2018): 

r(xy) = 
      

               

 
Description: 

r(xy): Correlation between variable x and 
variable y 

var X  : varian X  

var y   : varian Y  

cov XY : covarian XYscanner. 

3. Results and Discussion  

A. Coefficient of Genotype and Phenotype 
Diversity 

Selection criteria based on genetic parameters is one 
of the steps that are effective in supporting the 
success of plant breeding programs. Genetic 
parameters are needed to know the characters that 
have good potential and are strongly influenced by 
genetic factors so that they can be used as selection 
criteria in the early generation. The genetic 

parameters that can be used to determine the 
closeness of the correlation with the results are the 
coefficient of genetic diversity, the coefficient of 
phenotypic diversity, heritability, and the correlation 
between characters (Hapsari, 2014). 

Predicted values of variance from various 
analyzes can be partitioned into the variance of 
phenotype, environment, and genotype. The analysis 
showed that genotype variance (σ2g) of the characters 
of the observed range between 0,008 to 15,691 and 
the range of genetic diversity coefficient (GDC) is 
low to high, ie between 3,91% to 55,58%. The value 
of the phenotypic diversity coefficient (FDC) varies 
from low to high, which is between 9,41 % to 
99,08% ( Table 2).  

The GDC with low and rather low criteria is 
classified as a character that has a narrow variability 
of genetic characters, while characters who have a 
high enough to high GDC value are categorized as a 
wide variability of genetic characters (Hartoko, 2005). 
The results showed that of the 14 plant characters 
evaluated, 9 characters had narrow genetic variability 
and 5 characters had extensive genetic variability. 
Characters that have wide variability can be used as 
selection criteria. Characters that have extensive 
genetic variability are the number of branches/plant, 
number of fertile nodes, seed weight/plant, number 
of filled pods, and the total number of pods. The 
characters that have narrow variability are plant 
height, number of trifoliate leaves, flowering age, 
harvest age, number of seeds/pod, number of empty 
seeds/pod, the weight of 100 seeds, seed 
weight/plot, and seed weight/hectare. This is in 
linear with research of Rumfabe (2012) in SP I Prafi 
reported that the plant height, number of fertile 
nodes, number of seeds/pod, seed weight/plot, and 
weight of 100 seeds have narrow variability, but the 
seed weight/plant has low variability.  

Warbaal (2014) in the research on yield stability 
of soybean varieties in West Papua reported that 
plant height and weight of 100 seeds had wide 
variability. The difference in the value of diversity is 
due to different research locations so that there are 
environmental influences on the appearance of plant 
phenotypes. 
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Table 2. The characteristics of eight soybean varieties 

Character σ2g σ2e σ2p PDC (%) GDC (%) 

Plant height 88,58 82,17 170,76 15,02 (RL) 10,82 (L) 

Number of trifoliate leaves 15,57 299,32 314,89 93,49 (H) 20,79 (RL) 

Flowering age 19,42 6,11 25,53 13,81 (RL) 12,04 (L) 

Harvest age 58,24 6,67 64,92 9,41 (L) 8,91(L) 

Number of branches 2,11 2,05 4,16 55,03 (H) 39,15 (HE) 

Number of fertile nodes 52,03 30,80 82,83 48,75 (H) 38,64 (HE) 

Number of filled pods 225,89 195,49 421,38 56,34 (H) 41,25 (H) 

Number of total pods 282,66 251,53 534,19 58,06 (H) 42,23 (H) 

Number of seeds/pod 0,008 0,064 0,072 11,78 (RL) 3,91 (L) 

Number of empty seeds/pod 0,053 0,34 0,39 37,74 (HE) 13,77 (RL) 

Seed weight/plant 70,44 332,78 403,22 81,17 (H) 33,93 (HE) 

Seed weight/plot 15,691 153,965 169,657 40,93 (H) 12,45 (L) 

Seed weight/hectare 1,8 3,06 3,24 43,11 (H) 10,15 (L) 

Weight of 100 seeds 88,26 245,25 333,5 35,33 (HE) 18,17 (RL) 

Description : σ2g= Genetic Variety; σ2e= Variety of Environment; σ2p= Phenotypic Variety; PDC= Phenotypic Diversity Coefficient; GDC= Genetic Diversity 

Coefficient; L= Low; RL= Rather Low; H= high; HE= High Enough. The criteria of L= 0%-13,58%; RL= 13,59%-31,68%; HE= 31,69%-40,70%; H= 
40,71%-80,74% (Hartoko, 2005) 

The diversity of a character can also be indicated by 
the low height of the PDC value. Low PDC values 
indicate the characters tested tend to be similar, while 
high PDC values indicate that the characters tested 
are very diverse. The results showed that the similar 
character of 8 soybean varieties was shown by the 
character of the harvest age, while the characters that 
showed high diversity were the number of trifoliate 
leaves, number of branches, number of fertile nodes, 
number of filled pods, number of total pods, seed 
weight/plant, seed weight/plot, and seed 
weight/hectare. 

The character that has extensive genetic 
variability has opportunities for effective 
improvement efforts through selection, while at 
characters that have narrow genetic variability have 
not been able to be done selectively because their 
genetic conditions are still homogeneous (Umarie 
and Holil, 2016). Thus, broad genetic diversity has a 
greater chance of selecting the best character when 
compared to characters who have narrow genetic 
diversity. Hakim and Suyamto (2012) stated that high 
genetic diversity indicated that the selection to obtain 
high yielding or early maturing soybean 
genotypes had considerable opportunities. 
Sukyanto (2015) states that a narrow genetic range is 

caused by the dominant environmental influences, 
such as rainfall. High rainfall will disrupt the 
vegetative growth of plants, so the genetic potential 
of each variety cannot function properly. Based on 
data from the  Meteorology and Geophysics Agency 
of Prafi District, the average monthly rainfall 
on when research reach 424 mm with the average 
number of rainy days as much as 18 days per month. 
The optimal rainfall in soybean plants ranging from 
300-400 mm, mean rainfall when the research 
is high, thus affecting the growth and development 
of soybean plants. 

B. Value of Heritability 

Heritability value that describes the correlation 
between a wide variety of genotypes and phenotypes, 
so it can be seen how much of phenotypes that 
appear due to the effect of genotype (Syukur et al., 
2015). Mendez-Natera et al., (2012) classify the 
criteria of heritability values into three parts, that is 
(1) high if the presentation is more than 50%, (2) 
moderate if the presentation is between 20% to 50%, 
and (3) low if the presentation is less than 20%.  

The estimated value of heritability in the broad 
sense (hbs) for each character to be evaluated can be 
seen in Table 3. The values of heritability characters 
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of the observed plant are low (4, 94%) to high 
(89,72%). The low heritability value was shown by 
the character of the number of trifoliate leaves 
(4,94%), the number of seeds/pod (11,00%), seed 
weight/plant (17,47%), seed weight/plot (9,25%), 
and seed weight/hectare (5,55%). Heritability values 
with moderate criteria are shown by weight of 100 
seeds (26,46%), while high heritability values are 
indicated by characters of plant height (51,88%), 
flowering age (76,05%), harvest age (89,72%), 
number of branches (50,62%), number of fertile 
nodes (62,81%), number of filled pods (53,61%), and 
number of total pods (52,91%). 

Characters that have high-value H(bs ) to show 
that the appearance of phenotypic controlled in a 
manner genetic. Lubis et al., (2014) stated that high 
heritability has a greater diversity in the population 
caused by genetic factors. Characters that have high 
heritability can be used as selection criteria. Yuda et 
al., (2015) stated that the high value of the heritability 
of a character indicates that the selection of 
agronomic characters can begin in the early 
generation. Therefore, based on heritability, it can be 
said that the plant height, flowering age, harvesting 
age, number of branches, number of fertile nodes, 
number of filled pods, and number of total pods can 
be used as selection criteria, but the characters which 
can be made into criteria selection in the early 
generation only high plants, number of branches, and 
number of fertile nodes. 

The estimated high heritability does not always 
result in predictions of high genetic progress. 
Likewise, high heritability values are not always 
indicated by high genetic diversity values. This 
inconsistency is caused by the dependence of genetic 
progress on the differential standard selection (k), the 
standard deviation of the phenotype (σp), and 
predictive value of heritability (Sukyanto, 2015). 
Therefore that effort selection to get potential 
characters will more selective if we do some genetic 
parameters together. Yuda et al., (2015) stated that 
efforts to select agronomic characters to produce 
hope genotypes not only saw genetic diversity but 
other genetic parameters such as heritability and 
correlation between characters so that selected 
genotypes were truly superior. The estimated value of 
heritability is important, because the appearance of 
the phenotype of a plant is the interaction between 
genetics and the environment, while the correlation 
serves to determine the closeness of the relationship 
between plant characters (Saputra et al., 2016). 

If the three genetic parameters above are 
integrated (the value of GDC, PDC, and H(bs)), as an 
indicator in selecting the evaluated characters, the 
characters selected for selection are the number of 
branches, number of fertile nodes, number of filled 
pods, and number of total pods. This is because these 
4 characters have high GDC, PDC, and H(bs) values. 
Thus, characters that can make into criteria selection 
on generation early based on the third parameter, are 

several branches and number of fertile nodes. 
Extensive genetic diversity, high heritability, and high 
genetic progress will provide opportunities for 
successful selection of observed characters and 
provide effective selection progress (Sad'yah, 2010).  

C. Correlation Analysis Between 
Characters 

The correlation analysis functions to see the relation 
between the characters. The correlation coefficients 
range from -1 to +1. If the correlation value gets 
closer to +1, it means that an increase in a character 
will be followed by an increase in the other 
properties, and getting closer to -1 means that an 
increase in a character will reduce the other 
properties. If the correlation coefficient closer to +1 
then shown the increasingly close the relation, 
whereas if a zero correlation coefficient is obtained, 
there is no correlation between the two characters. 
As'ari (2014) states that the criteria of the degree of 
closeness are based on the correlation coefficient, i.e. 
there is no correlation between the two variables (0), 
the correlation is very low (0-0,25), medium 
correlation (0,25-0,5), high correlation (0,5-0,75), very 
high correlation (0,75-0,99), and perfect correlation 
(1,00). 

Based on the results of the correlation analysis 
(Table 4) shows that plant height and the number of 
trifoliate leaves have a positive significant correlation 
with all observed characters. This means that the 
higher the plant height and the number of trifoliate 
leaves, so that the number of fertile nodes, the 
number of filled pods, the number of seeds/plant, 
the weight of 100 seeds, the seed weight/plant, the 
seed weight/plot, and the seed weight/hectare will 
increase. The number of plant trifoliate leaves also 
has a positive very significant correlation with harvest 
age, number of branches, number of fertile nodes, 
number of filled pods, and number of total pods. 

Number of branches has a positive significant 
and very significant correlation with the number of 
seeds/pod, seed weight/plant, seed weight/plot, seed 
weight/hectare, number of fertile nodes, number of 
pods, and total pods, but have a negative correlation 
with the number of empty seeds/pod and weight of 
100 seeds. The number of fertile nodes has a positive 
significant and very significant correlation to the 
number of filled pods, number of total pods, number 
of seeds/plant, but has a negative correlation with 
the weight of 100 seeds.  

The number of filled pods have a positive 
significant and very significant correlation with the 
number of empty seeds, the weight of 100 seeds, the 
seed weight/plant, the seed weight/plot, the seed 
weight/hectare, the total pods, and the number of 
seeds/pod. The number of total pods correlates with 
the number of seeds, the weight of 100 seeds, the 
seed weight/plant, the seed weight/plot, the seed 
weight/hectare, and the number of seeds/pod.  
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Table 3. Value of heritability in the broad sense of several characters 

No Character Hbs (%) Criteria 

1 Plant height 51,88 High 

2 Number of trifoliate leaves 4,94 Low 

3 Flowering age 76.05 High 

4 Harvest age 89,72 High 

5 Number of branches 50,62 High 

6 Number of fertile nodes 62,81 High 

7 Number of filled pods 53,61 High 

8 Number of total pods 52,91 High 

9 Number of seeds/pod 11,00 Low 

10 Number of empty seeds/pod 13,33 Low 

11 Seed weight/plant 17,47 Low 

12 Seed weight/plot 9,25 Low 

13 Seed weight/hectare 5,55 Low 

14 Weight of 100 seeds 26,46 Medium 

 
Table 4. Correlation between the plant characters 

 
Description: *= significant correlation coefficient = 5%; **= significant correlation coefficient = 1%; TT= plant height; JDT= number of trifoliate leaves; UB= 
flowering age;UP= harvest age; JC= number of branches; JBS= number of fertile nodes; JPI= number of filled pods; JPT= number of total pods; JB= number of 

seeds/pod; JBB= number of pithy seeds/pod; 100 seeds= weight of 100 seeds; BB= seed weight/plant; BBP= seed weight/plot; BB/Ha= seed weight/hectare. 
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Estimation of the correlation between the other 
character by character used to reveal the level of the 
relationship between the characters. The progress of 
selection will be more effective if it is supported by 
the correlation between a character and the target 
character, which will accelerate and save costs to get 
the desired superior varieties. The target character is 
usually is yield character, likes weight seeds/plot, or 
weight seeds/hectare. Rosliana et al., (2018) states 
that the correlation analysis can be used to identify 
the relationship between yield and quantitative 
characters. Malik et al., (2007) states that the 
correlation analysis is a technique that is useful for 
providing information about the level of relationship 
between important characteristics of plants and also a 
good index to predict the response of results with 
changes in certain characters. 

4. Conclusions 

Based on the results of the study it can be 
concluded that estimation results of genetic 
parameters showed that the number of 
branches/plant, number of fertile nodes, seed 
weight/ plant, number of filled pods, number of 
empty pods, and total pods, had a high genetic 
diversity coefficient (GDC), while the number of 
trifoliate leaves. branches, number of fertile nodes, 
number of filled pods, number of empty pods, total 
pods, seed weight/plant, seed weight/plot, and seed 
weight/hectare, have a high coefficient phenotype 
diversity (PDC). 

Characters that have high of heritability broad 
mean values are plant height, flowering age, harvest 
age, number of branches, number of fertile nodes, 
number of filled pods, and the total number of 
pods. Characters chosen for the selection criteria are 
the number of branches, number of fertile nodes, 
number of filled pods, and total number of pods 
because these 4 characters have high GDC, PDC, 
and heritability values. Characters that show a 
positive correlation with the yielding character are 
plant height, number of trifoliate leaves, harvest age, 
number of filled pods, number of empty pods, total 
pods, and number of seeds/plant.  Characters that 
show a negative correlation with the yielding 
character is flowering age. 
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