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Abstract: This research aims to study genetic parameters in the form of the genetic coefficient 

of variation and broad-sense heritability as well as the closeness of the relationship between 

the yield and the yield contributing characters of introduced kidney beans of Timor Leste and 

its direct and indirect effects through correlation and path analysis. This research was 

conducted at the Djuanda University experimental field, Ciawi, Bogor, in August-November 

2020. The research design used was a randomized complete block design (RCBD) with kidney 

bean accessions as a factor and was repeated 4 times. The results showed that a fairly wide 

genetic variation was found in leaf area characters and a rather narrow genetic variation was 

found in the number of pods, number of empty pods, number of full pods, wet pod weight, dry 

pod weight, and seed weight characters, while the rest had a narrow genetic variation. Most of 

the characters had high heritability values, except for leaf area, number of branches, number of 

empty pods, pod length, and number of seeds per pod. The character of days to harvesting had 

a significant and negative correlation with the yielding character, namely seed weight, while 

the characters for the number of pods and the number of full pods had a significant and positive 

correlation. The character of seedling emergence percentage had the highest direct effect on 

seeds weight, while the number of pods and the number of full pods had a low direct effect but 

a high indirect effect through the characters of the number of seeds per pod and number of 

branches.  
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1. INTRODUCTION 

 

  Kidney beans are a type of legume plant that has high nutritional content, so it has a role 

in fulfilling the nutritional adequacy of the Indonesian people. According to Gouveia et al. 

(2014), 100 g of kidney bean seeds contained 3.64-5.67% ash, 0.57-2.86% fat, 18.55-29.69% 

protein, and 23.40-52.65% carbohydrates. Several water-soluble vitamins such as thiamin, 

riboflavin, niacin, vitamin B6, folic acid, and minerals such as potassium (K), calcium (Ca), 

magnesium (Mg), zinc (Zn), copper (Cu), and iron (Fe) were found in kidney beans (Celmeli 

et al., 2018). Kidney beans have a high selling value and are consumed by boiling them, making 

them a salad mixture, making chili sauce, and fried peanuts (Ndakidemi et al., 2006). 
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 The main problem in kidney bean production is the low yield of the plant. The national 

variety of Indonesian kidney beans are not yet available until now, so farmers still use local 

accessions with low productivity because the genotypes are still mixed. Based on the test results 

of (Sumpena et al., 2013) on the nine expected kidney bean lines, it is known that the average 

yield of kidney beans in Indonesia ranges from 370-2,000 kg ha-1. Meanwhile, kidney bean 

production in Brazil ranges from 863-2,084 kg ha-1 and in Ethiopia ranges from 2,000-3,000 

kg ha-1 (Guimarães et al., 2011;Masa et al., 2017). 

 Efforts to improve kidney bean yields can be carried out through plant breeding 

programs, namely through introduction and selection activities. The introduction is the activity 

of moving the species of a plant from abroad into the country to be released as an introduced 

variety or used as cross material with local cultivars that have adapted well (Nazirwan et al., 

2014). The introduced kidney beans used in this study were Timor Leste accessions. Timor 

Leste has a fairly high genetic diversity of kidney beans and climatic and geographic conditions 

that are not too different from Indonesia, so it is hoped that it can support and accelerate the 

kidney bean breeding program in Indonesia. 

 Selection activities for quantitative characters, especially yield characters, are generally 

difficult to do because of the high influence of the environment and control of expression by 

many genes (Weinig & Schmitt, 2004). However, the selection of the yield characters can be 

effective if the values of genetic parameters are known, such as the genetic coefficient of 

variation (GCV) and the broad-sense heritability value (Saha et al., 2019). The genetic variation 

of a population is one of the basic considerations in selection programs, while the heritability 
value will indicate the inheritance of the character to the next generation (Adhikari et al., 2018). 

In addition to genetic parameters, it is also necessary to know information related to the 

closeness of the relationship and influence between yield and yield contributing characters 

(Abdullah et al., 2008). Therefore, this research aims to study genetic parameters in the form 

of the genetic coefficient of variation and broad-sense heritability as well as the closeness of 

the relationship between the yield and the yield contributing characters of introduced kidney 

beans of Timor Leste and their direct and indirect effects through correlation and path analysis. 

 

 

2. METHODS 
 

The research was carried out in August-November 2020 in the experimental field of 

Djuanda University, Jalan Tol No. 1, Po Box 35, Ciawi, Bogor (± 400 m asl). The plant material 

used was 5 introduced kidney bean accessions of Timor Leste and 1 local accession of Cipanas, 

Indonesia as a comparison. The research design used was a randomized complete block design 

(RCBD) with accession as a factor and repeated 4 times. Other materials used were manure, 

urea fertilizer, SP-36 and KCL, stakes, insecticides, and fungicides. Meanwhile, the equipment 

used were the cultivation tools, stationery, kidney bean descriptors, measuring tools, labels, 

clear plastic bags, seed bags, seedboxes, digital cameras, Thermohygrometer, digital scales, 

and analytical balance.  

 

2.1. Procedures 

 

 The research was started by making 3 large plots measuring 32 m x 2.5 m with the space 

between the plots of ± 1 m and the plant spacing of 50 cm x 50 cm. Manure applied one week 

before planting with a dose of 15 t ha-1. Planting was carried out together with the application 

of urea fertilizer at a dose of 75 kg ha-1, SP-36 100 kg ha-1, and KCl 100 kg ha-1. Dead plant 

replacement was carried out when the plants were 14 days after planting together with the 

installation of stakes for spread media. Weed removal was carried out once a week, while the 
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earthing up was once every two weeks. Harvesting was carried out when the plants enter the 

physiological ripe phase by hand-picking and done once every two days until all the fruit was 

ripe. Drying was carried out by drying it in the sun for ± 14 days. 

 

2.2. Observation Variables 
In this study, observations were made on 4 sample plants for each experimental unit, 

except for the days of flowering and days of harvesting variables which were observed in all 

plants for each accession. The variables observed following IBPGR for kidney beans, namely 

seedling emergence percentage, plant height, number of leaves, leaf area, number of branches, 

stem diameter, days to 50% flowering, days to harvesting, wet pod weight, dry pod weight, 

number of seeds per pod, length pods, number of empty pods, number of full pods and seed 

weight per plant (IBPGR, 1982).   

 

2.3. Data Analysis  

 

The quantitative data that had been recapitulated were analyzed using SAS and R 

software. Variance analysis was performed to see the effect of accession on the observed 

characters. The value of the variance components were estimated using the middle square and 

the expected value based on Singh & Chaudhary (1979) formula. The heritability value was 

then categorized based on (Syukur et al., 2011), with the criteria of high (50% <h2<100%), 

moderate (20% ≤h2≤ 50%), and low (h2<20%) . The estimation of the GCV was calculated 
based on the research formula of Singh & Chaudhary (1979) with the value category based on 

Effendy et al. (2018), namely the GCV is low (0% ≤ 25%), rather low (25% ≤ 50%), quite high 

(50% ≤ 75%) and high (75% ≤ 100%).  

The value of the correlation coefficient was calculated using the formula of Walpole 

(1982) and the correlation coefficient value calculated was used in the calculation of the path 

coefficient using the (Singh & Chaudhary, 1979) formula. 

 

 

3. RESULTS AND DISCUSSION 
 

3.1. Variance Analysis, Heritability and Genetic Coefficient of Variation 

  
        Based on the results of the variance analysis, it was found that almost all significant 

characters were affected by kidney bean accession, except for the number of empty pods (Table 

1). The Ethiopian bean cultivars tested by (Amanuel et al., 2018) gave a similar response. The 

test results indicated that all observed characters such as root length, nodule number per plant, 

days to 50% flowering, days to harvesting, number of pods per plant, pod length, and number 

of seeds per pod were significantly influenced by the cultivar of kidney beans. The significance 

of the variance analysis results indicated that there was variation among the introduced kidney 

bean accessions of Timor Leste. 

 Heritability is a statistical genetic study that can provide an estimate of the number of 

phenotypic variations in a population caused by genetic variance (Visscher et al., 2008). In this 

study, the estimated heritability value was broad sense heritability which is obtained from a 

comparison between total genetic variation and phenotype variation (Hadi et al., 2019). 

Information on heritability value is needed to increase the effectiveness in the selection of 

superior plant genotypes because it can be seen to what extent a character can be inherited. The 

high heritability value was represented in the genetic variance value that was higher than the 

environmental range value (Table 2).  
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  Based on Table 2, it is known that almost all characters have high heritability values. 

Seedling emergence percentage (89.47%), plant height (88.31%), number of leaves (62.18%), 

stem diameter (75.13%), days to 50% flowering (93.33%), days to harvesting (75.13%), 

number of pods (81.66%), number of full pods (82.17%), the weight of wet pods (66.25%), the 

weight of dry pods (83.87%), and weight of seeds (69, 78%) characters have a relatively high 

heritability value. This indicates that the phenotypes of these characters were more influenced 

by genetic factors than environmental factors so that they can be considered as selection 

characters (Wirnas et al., 2006). Meanwhile, characters such as leaf area (32.84%), number of 

branches (39.02%), number of empty pods (26.23%), pod length (48.83%), and number of 

seeds per pod (45.40%) have moderate heritability values. Jhanavi et al. (2018) reported a 

similar result, where the kidney beans tested had heritability values ranging from 63.32% to 

85.36% and were classified as high. 

  

Table 1 Variance analysis result, predictive value of variance components, heritability, and 

genetic coefficient of variation of introduced and comparable kidney bean accessions 

Characters F value Ve Vg Vp h2
bs (%) GCV 

Seedling emergence (%) 35.0* 26.25 222.94 249.19 89.47 16.29 

Plant height (cm) 31.2* 228.52 1725.74 1954.25 88.31 19.56 

Number of leaves 7.6* 20.08 33.01 53, 08 62.18 15.31 

Leaf area (cm2) 3.0* 980.1 479.21 1459.31 32.84 58.33 

Number of branches 3.6* 0.48 0.31 0.79 39.02 13.63 

Diameter stem (cm) 13.1* 0.25 0.76 1.01 75.13 13.97 

Flowering (days) 57.0* 1.38 19.25 20.63 93.33 10.42 

Harvesting (days) 13.1* 1.98 5.97 7.94 75.13 3.37 

Number of pods 18.8* 13.44 59.83 73.27 81.66 44.89 

Number of empty pods 2.4in 0.86 0.31 1.17 26.23 40.79 

Number of full pods 19.4* 58.88 12.78 71.66 82.17 48.35 

Wet pod weight 8.85* 12.15 23.85 36 66.25 40.09 

Dry pod weight  21.8* 4.5 23.39 27.89 83.87 47.99  

Pod length 4.8* 0.44 0.42 0.86 48.83 5.79 

Number of seeds per pod 4.3* 0.26 0.21 0.47 45.4 9.73 

Seed weight 10.2* 2.45 5.66 8.11 69.78 35.7 

* statistically significant, in statitiscally insignificant, Ve = environmental variation, Vg = genetic variation, Vp = 

phenotypic variation, h2
bs = broad sense heritability, GCP = genetic coefficient of variation 

 

Some of the introduced kidney bean characters have a low genetic coefficient of variation 

values, such as seedling emergence (16.29%), plant height (19.56%), number of leaves 

(15.31%), number of branches (13.63%), stem diameter (13.97%), days to 50% flowering 

(10.42%), days to harvesting (3.37%), pod length (5.79%), and number of seeds per pod 

(9.73%). Meanwhile, number of pods (44.89%), number of empty pods (40.79%), number of 

full pods (48.35%), wet pod weight (40.09%), dry pod weight (47.99%) %), and seed weight 

(35.70%) genetic coefficient of variation was quite low. The leaf area character has the highest 

GCV value with a value of 58.33% and it is quite high. The higher the GCV value indicates 

the wider variation caused by genetic factors in the population (Ahsan et al., 2015). Ghimire & 

Mandal (2019) reported that accessions of kidney beans from Nepal had a similar GCV value 

range, namely 7.21%-34.01% with low to quite low categories.     
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3.2. Correlation and Path Analysis 

 

The results of the correlation analysis between the characters of introduced kidney 

beans of Timor Leste are presented in Table 2. In the table, it can be seen that almost all of the 

characteristics of kidney beans do not have a significant correlation with the character of the 

seed weight as a yielding character of a kidney bean. According to (Prabowo et al., 2014), the 

correlation that is not significant shows that the relationship between these characters is not 

close. 

Days to harvesting character has significant and negative correlation coefficient values 

with the yield characters of kidney beans, such as number of pods (r = -0.90 *), number of full 

pods (r = -0.90 *), and seed weight (r = -0.91 *). This result is different from the result obtained 

by Kumar et al. (2014), who reported that the days to harvesting character had a positive 

correlation with kidney beans yield character. A negative correlation coefficient indicates that 

an increase in the value of one character will be followed by a decrease in the value of other 

characters (Saputra et al., 2017). The negative correlation between characters is generally 

undesirable, but a negative correlation between yield characters and days to harvesting is 

desirable. The negative correlation between yield characters and days to harvesting indicates 

that there are opportunities to obtain high-yielding accessions with early harvesting. 

 

Table 2 Correlation between introduced kidney bean agronomic characters 
car TT JD LD JC DB UB UP BPB BPK Jbij.pol PP JPC JP JPB BBijB 

DT -0,05 0,61 0,21 0,33 0,39 -0,38 -0,21 0,26 0,27 0,50 -0,25 0,82* -0,01 -0,06 0,23 

TT  -0,64 0,27 -0,07 -0,72 -0,03 0,68 -0,33 -0,25 0,16 0,14 0,30 -0,55 -0,55 -0,66 

JD   -0,11 0,54 0,79 0,20 -0,33 0,27 0,16 0,62 -0,69 0,46 0,01 0,01 0,19 

LD    -0,45 0,15 -0,29 -0,28 -0,15 -0,07 -0,09 -0,18 0,13 0,06 0,04 0,10 

JC     0,41 0,67 0,56 -0,41 -0,50 0,75 -0,38 0,67 -0,72 -0,73 -0,50 

DB      0,26 -0,40 -0,16 -0,22 0,23 -0,42 0,25 0,03 0,01 0,33 

UB       0,60 -0,62 -0,73 0,48 -0,47 0,09 -0,73 -0,69 -0,71 

UP        -0,65 -0,67 0,42 0,00 0,36 

-

0,90* -0,90* -0,91* 

BPB         0,99* -0,05 -0,10 -0,18 0,73 0,74 0,54 

BPK          -0,15 0,01 -0,19 0,78 0,78 0,59 

Jbij.pol           -0,79 0,78 -0,65 -0,64 -0,59 

PP            -0,37 0,32 0,29 0,36 

JPC             -0,57 -0,62 -0,34 

JP              1,00* 0,91* 

JPB                             0,88* 

* significantly correlated at the 5% level, car = characters, DT = seedling emergence, TT = plant height, JD = number of 

leaves, LD = leaf area, JC = number of branches, DB = stem diameter, UB = days to 50% flowering, UP = days to harvesting, 

JP = number of pods, JPB = number of full pods, JPC = number of empty pods, BPB = weight of wet pods, CPC = weight of 

dry pods, PP = pod length, JBPol = number of seeds per pod, BW = seed weight 

 

Two characters were significantly and positively correlated with the seed weight 

character of kidney beans, namely the number of pods (r = 0.91 *) and the number of full pods 

(r = 0.88 *). The same results were obtained by Jasim & Esho (2019) and stated that the 

character of the number of pods had a significant and positive correlation with seed yield per 

plant. Significantly positive correlation coefficients indicate that an increase in one character 

will be followed by an increase in another character (Sulistyowati et al., 2016). 

Path analysis needs to be done because correlation analysis only explains the relationship 

between characters but does not provide information about the influence between characters. 
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Based on the statement of (Safuan et al., 2014), path analysis is an analytical method that allows 

explaining the closeness of the relationship between variables through the decomposition of 

correlation coefficients into direct and indirect effects. A character is said to have a direct effect 

if it has direct influence without going through the intermediary of other characters (Sa’diyah 

et al., 2020). Meanwhile, the indirect effect is a condition in which a character has an influence 

on other characters through the intermediary of other characters (Soares et al., 2017). The direct 

and indirect influence between the characters presented in Table 3. 

 

Table 3 Direct and indirect effects between introduced kidney beans agronomic characters 

Car DE 
Indirect effects Total 

DT TT JD LD JC DB UB UP BPB BPK JBPol PP JPC JP JPB  

DT 0,66 - 0,0 0,1 0,0 -0,1 0,0 -0,2 0,0 0,1 0,0 -0,6 0,0 0,2 0,0 0,0 0,23 

TT -0,18 0,0 - -0,1 -0,1 0,0 -0,1 0,0 0,0 -0,1 0,0 -0,2 0,0 0,1 -0,2 0,2 -0,66 

JD 0,17 0,4 0,1 - 0,0 -0,2 0,1 0,1 0,0 0,1 0,0 -0,7 0,1 0,1 0,0 0,0 0,19 

LD -0,20 0,1 0,0 0,0 - 0,2 0,0 -0,1 0,0 0,0 0,0 0,1 0,0 0,0 0,0 0,0 0,10 

JC -0,45 0,2 0,0 0,1 0,1 - 0,0 0,3 0,0 -0,1 0,0 -0,9 0,0 0,2 -0,2 0,3 -0,50 

DB 0,11 0,3 0,1 0,1 0,0 -0,2 - 0,1 0,0 0,0 0,0 -0,3 0,0 0,1 0,0 0,0 0,33 

UB 0,43 -0,3 0,0 0,0 0,1 -0,3 0,0 - 0,0 -0,2 0,0 -0,6 0,1 0,0 -0,3 0,2 -0,71 

UP 0,00 -0,1 -0,1 -0,1 0,1 -0,3 0,0 0,3 - -0,2 0,0 -0,5 0,0 0,1 -0,3 0,3 -0,91 

BPB 0,25 0,2 0,1 0,0 0,0 0,2 0,0 -0,3 0,0 - 0,1 0,1 0,0 -0,1 0,3 -0,3 0,54 

BPK 0,07 0,2 0,0 0,0 0,0 0,2 0,0 -0,3 0,0 0,2 - 0,2 0,0 -0,1 0,3 -0,3 0,59 

JBPol -1,19 0,3 0,0 0,1 0,0 -0,3 0,0 0,2 0,0 0,0 0,0 - 0,1 0,2 -0,2 0,2 -0,59 

PP -0,12 -0,2 0,0 -0,1 0,0 0,2 0,0 -0,2 0,0 0,0 0,0 0,9 - -0,1 0,1 -0,1 0,36 

JPC 0,29 0,5 -0,1 0,1 0,0 -0,3 0,0 0,0 0,0 0,0 0,0 -0,9 0,0 - -0,2 0,2 -0,34 

JP 0,35 0,0 0,1 0,0 0,0 0,3 0,0 -0,3 0,0 0,2 0,1 0,8 0,0 -0,2 - -0,3 0,91 

JPB -0,34 0,0 0,1 0,0 0,0 0,3 0,0 -0,3 0,0 0,2 0,1 0,8 0,0 -0,2 0,3 - 0,88 

Total -0,18                 

Residual 0,08                                 

car = characters, DT = seedling emergence, TT = plant height, JD = number of leaves, LD = leaf area, JC = number of branches, 

DB = stem diameter, UB = days to 50% flowering, UP = days to harvesting, JP = number of pods, JPB = number of full pods, 

JPC = number of empty pods, BPB = wet pod weight, BPK = dry pod weight, PP = pod length, JBPol = number of seeds per 
pod, DE=direct effect 

 

 The results of path analysis show that almost all characters had an indirect effect greater 

than the direct effect on the yield characters of seed weight. The character that gave the highest 

direct effect was seedling emergence of 0.66, but its indirect effect was only 0.23. The number 

of pods and number of full pod characters had low direct effects but had a high indirect effect 

with a value of 0.91 and 0.88 through the number of seeds per pod character with an effective 

value of 0.8 and the number of branches character with a value each effect 0,3. The results of 

path analysis conducted by (AlBallat & Al-Araby, 2019) on kidney beans from Egypt showed 

different results from this study. Based on their path analysis, the character of plant height and 

number of pods had the highest direct effect on kidney bean seed weight and all characters had 

a relatively high indirect effect. 

            

 

4. CONCLUSION 

 

 A fairly wide genetic variation was found in leaf area characters and a rather narrow 

genetic variation was found in the number of pods, number of empty pods, number of full pods, 
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wet pod weight, dry pod weight, and seed weight characters, while the rest had a narrow genetic 

variation. Most of the characters had high heritability values, except for leaf area, number of 

branches, number of empty pods, pod length, and number of seeds per pod. The character of 

days to harvesting had a significant and negative correlation with the yielding character, while 

the characters for the number of pods and the number of full pods had a significant and positive 

correlation. The character of seedling emergence had the highest direct effect on seed weight, 

while the number of pods and the number of full pods had a low direct effect but a high indirect 

effect through the characters of the number of seeds per pod and number of branches. 

 

ACKNOWLEDGMENT 

 

The authors gratefully acknowledge the Directorate of Research and Community 

Service, Djuanda University for financial support and contributed to the accomplishment of 

this experiment 

 

 

REFERENCES 

 

Abdullah, B., Dewi, I. S., Safitri, H., & Lestari, A. (2008). Perakitan Padi Tipe Baru Melalui 

Seleksi Silang Berulang dan Kultur Anter. Penelitian Pertanian Tanaman Pangan, 27(1), 

1–8. 
Adhikari, B. N., Joshi, B. P., Shrestha, J., & Bhatta, N. R. (2018). Genetic variability, 

heritability, genetic advance and correlation among yield and yield components of rice 

(Oryza sativa L.). Journal of Agriculture and Natural Resources, 1(1), 149–160. 

https://doi.org/10.3126/janr.v1i1.22230. 

Ahsan, M. Z., Majidano, M. S., Bhutto, H., Soomro, A. W., Panhwar, F. H., Channa, A. R., & 

Sial, K. B. (2015). Genetic Variability, Coefficient of Variance, Heritability and Genetic 

Advance of Some Gossypium hirsutum L. Accessions. Journal of Agricultural Science, 

7(2). https://doi.org/10.5539/jas.v7n2p147. 

AlBallat, I., & Al-Araby, A. (2019). Correlation and Path Coefficient Analysis for Seed Yield 

and some of its Traits in Common Bean (Phaseolus vulgaris L.). Egyptian Journal of 

Horticulture, 0(0), 0–0. https://doi.org/10.21608/ejoh.2018.6481.1088. 

Amanuel, A., Amisalu, N., & Merkeb, G. (2018). Growth and yield of common bean 

(Phaseolus vulgaris L.) cultivars as influenced by rates of phosphorus at Jimma, 

Southwest Ethiopia. Journal of Agricultural Biotechnology and Sustainable Development, 

10(6), 104–115. https://doi.org/10.5897/jabsd2018.0312. 

Celmeli, T., Sari, H., Canci, H., Sari, D., Adak, A., Eker, T., & Toker, C. (2018). The nutritional 

content of common bean (phaseolus vulgaris l.) landraces in comparison to modern 

varieties. Agronomy, 8(9). https://doi.org/10.3390/agronomy8090166. 

Effendy, E., Respatijarti, R., & Waluyo, B. (2018). Keragaman genetik dan heritabilitas 

karakter komponen hasil dan hasil ciplukan (Physalis sp.). Jurnal Agro, 5(1), 30–38. 

https://doi.org/10.15575/1864. 

Ghimire, N., & Mandal, H. (2019). International Journal of Advanced Research in Biological 

Sciences Assessment of disinfection by-products levels in Aga surface water plant and its 

distribution system, Dakhlia, Egypt. Int. J. Adv. Res. Biol. Sci, 6(10), 46–56. 

https://doi.org/10.22192/ijarbs. 

Gouveia, C. S. S., Freitas, G., Brito, J. H. de, Slaski, J. J., & Carvalho, M. Â. A. P. de. (2014). 

Nutritional and Mineral Variability in 52 Accessions of Common Bean Varieties 

(&lt;i&gt;Phaseolus vulgaris&lt;/i&gt; L.) from Madeira Island. Agricultural Sciences, 

05(04), 317–329. https://doi.org/10.4236/as.2014.54034. 

https://doi.org/10.30997/ijsr.v2i3.105
https://doi.org/10.30997/ijsr.v2i3.105


Indonesian Journal of Applied Research (IJAR)  e-ISSN 2722-6395 
Vol 2 No 1 (2021)   DOI: 10.30997/ijar.v2i1.77  

 

57 | P a g e  

 

Guimarães, C. M., Stone, L. F., del Peloso, M. J., & de Oliveira, J. P. (2011). Common bean 

genotypes under water stress. Revista Brasileira de Engenharia Agricola e Ambiental, 

15(7), 649–656. https://doi.org/10.1590/S1415-43662011000700001. 

Hadi, B. H., Hassan, W. A., & Wuhiab, K. M. (2019). The comparison of several methods for 

calculating the degree of heritability and calculating the number of genes in maize (Zea 

mays L.). I. Agronomic traits. IOP Conference Series: Earth and Environmental Science, 

388(1). https://doi.org/10.1088/1755-1315/388/1/012041. 

IBPGR. (1982). Phaseolus vulgaris Descriptors. In Agpg: Ibpgr (Vol. 81, Issue 1, p. Rome). 

Jasim, E., & Esho, K. (2019). Correlation and Path Coefficient Analysis in Some Varieties of 

Phaseolus (Phaseolus vulgaris L.). International Journal of Science and Research, 9(8), 

948–952. https://doi.org/10.21275/SR20812140529. 

Jhanavi, D. R., Patil, H. B., Justin, P., Hadimani, R. H. P., Mulla, S. W. R., & Sarvamangala, 

C. (2018). Genetic variability, heritability and genetic advance studies in french bean 

(Phaseolus vulgaris L.) genotypes. Indian Journal of Agricultural Research, 52(2), 162–

166. https://doi.org/10.18805/IJARe.A-4923. 

Kumar, P. A., Reddy, R. V. S. K., Pandravada, S. R., Rani, C. V. D., & Chaitanya, V. (2014). 

Phenotypic variability, correlation and path coefficient analysis in pole type French beans 

(Phaseolus vulgaris L.). Plant Archives, 14(1), 313–319. 

Masa, M., Tana, T., & Ahmed, A. (2017). Effect of Plant Spacing on Yield and Yield Related 

Traits of Common Bean (Phaseolus vulgaris L.) Varieties at Areka, Southern Ethiopia. 

Journal of Plant Biology & Soil Health, 4(2), 1–13. https://doi.org/10.13188/2331-
8996.1000020. 

Nazirwan, Wahyudi, A., & Dulbari. (2014). Karakterisasi Koleksi Plasma Nutfah Tomat Lokal 

dan Introduksi Characterization of Germplasm Collection in Local and Introduction of 

Tomato. 14(1), 70–75. http://jptonline.or.id/index.php/ojs-jpt/article/view/126. 

Ndakidemi, P. A., Dakora, F. D., Nkonya, E. M., Ringo, D., & Mansoor, H. (2006). Yield and 

economic benefits of common bean (Phaseolus vulgaris) and soybean (Glycine max) 

inoculation in northern Tanzania. Australian Journal of Experimental Agriculture, 46(4), 

571–577. https://doi.org/10.1071/EA03157. 

Prabowo, H., Djoar, D. W., & Pardjanto. (2014). Korelasi Sifat-Sifat Agronomi dengan Hasil 

dan Kandungan Antosianin Padi Beras Merah Correlation of Agronomic Characters with 

Yield and Anthocyanin Content of Brown Rice. Agrosains, 16(2), 49–54. 

Sa’diyah, N., Fitri, A., Rugayah, R., & Karyanto, A. (2020). KORELASI DAN ANALISIS 

LINTAS ANTARA PERCABANGAN DENGAN PRODUKSI CABAI MERAH 

(Capsicum annuumL.) HASIL IRADIASI SINAR GAMMA. Jurnal Agrotek Tropika, 

8(1), 169. https://doi.org/10.23960/jat.v8i1.3683. 

Safuan, L. O., Boer, D., Wijayanto, T., & Susanti, N. (2014). ANALISIS KOEFISIEN 

LINTAS BERBAGAI SIFAT AGRONOMI YANG MEMPENGARUHI HASIL 

KULTIVAR JAGUNG PULUT (Zea mays Ceritina Kulesh) LOKAL SULAWESI 

TENGGARA. Agriplus, 24, 136–143. 

Saha, S. R., Hassan, L., Haque, M. A., Islam, M. M., & Rasel, M. (2019). Genetic variability, 

heritability, correlation and path analyses of yield components in traditional rice (Oryza 

sativa L.) landraces. Journal of the Bangladesh Agricultural University, 17(1), 26–32. 

https://doi.org/10.3329/jbau.v17i1.40659. 

Saputra, T. E., Barmawi, M., Ermawati, E., & Sa`diyah, N. (2017). Korelasi Dan Analisis 

Lintas Komponen Komponen Hasil Kedelai Famili F6 Hasil Persilangan Wilis X B3570. 

Jurnal Penelitian Pertanian Terapan, 16(1), 54–60. 

https://doi.org/10.25181/jppt.v16i1.76. 

Singh, R., & Chaudhary. (1979). Biometrical Methods in Quantitative Genetic Analysis. 

Kalyani Publisher. 

https://doi.org/10.30997/ijsr.v2i3.105
https://doi.org/10.30997/ijsr.v2i3.105


Indonesian Journal of Applied Research (IJAR)  e-ISSN 2722-6395 
Vol 2 No 1 (2021)   DOI: 10.30997/ijar.v2i1.77  

 

58 | P a g e  

 

Soares, R. S., Da Silva, H. W., Dos Santos Candido, W., & Vale, L. S. R. (2017). Correlations 

and path analysis for fruit yield in pepper lines (Capsicum chinense L.). Comunicata 

Scientiae, 8(2), 247–255. https://doi.org/10.14295/CS.v8i2.1839. 

Sulistyowati, Y., Trikoesoemaningtyas, Sopandie, D., Ardie, S. W., & Nugroho, S. (2016). 

Parameter Genetik dan Seleksi Sorgum [ Sorghum bicolor ( L .) Moench ] Populasi F4 

Hasil Single Seed Descent ( SSD ) [ Genetic Parameters and Selection of Sorghum [ 

Sorghum bicolor ( L .) Moench ] F4 Populations Derived from Single Seed Descent ( SSD 

)]. Biologi Indonesia, 12(2), 175–184. 

Sumpena, U., Kusandriani, Y., & Luthfi. (2013). 済無No Title No Title. Journal of Chemical 

Information and Modeling, 53(9), 1689–1699. 

Syukur, M., Sujiprihati, S., Yunianti, R., & Kusumah, D. (2011). Pendugaan Ragam Genetik 

dan Heritabilitas Karakter Komponen Hasil Beberapa Genotipe Cabai. Jurnal Agrivigor, 

10(2), 148–156. 

Visscher, P. M., Hill, W. G., & Wray, N. R. (2008). Heritability in the genomics era - Concepts 

and misconceptions. Nature Reviews Genetics, 9(4), 255–266. 

https://doi.org/10.1038/nrg2322. 

Walpole, R. (1982). Introduction of Statistics. 3rd Edition. Macmillan Publishing Company, 

Inc. 

Weinig, C., & Schmitt, J. (2004). Environmental effects on the expression of quantitative trait 

loci and implications for phenotypic evolution. BioScience, 54(7), 627–635. 

https://doi.org/10.1641/0006-3568(2004)054[0627:EEOTEO]2.0.CO;2. 

 

https://doi.org/10.30997/ijsr.v2i3.105
https://doi.org/10.30997/ijsr.v2i3.105

