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Abstract. Anwar S, Kusmiyati F, Lukiwati DR, Sas MGA, Arifah YN. 2024. Growth and production of M6 and M7 black soybean mutant
genotypes. Biodiversitas 25: 2541-2546. The seed coat colors of soybeans are yellow, black, green, brown, or bicolor, and in Indonesia,
black seed coat color is for used soy sauce. Our black soybean mutation breeding research started with irradiating soybean cultivar
Detam 3 with gamma rays at 160, 208, 256, 304, 352, 400, 448, 496, 544, and 592 Gy. Genotypes were selected from M1 (first
generation) to M5 (fifth generation) based on saline and/or nonsaline soil productions. This research aims to evaluate the growth and
production of sixth-generation (M6) and seven-generation (M7) black soybean mutant genotypes. The research was conducted in
Karangharjo Village, Pulokulon Sub-district, Grobogan District, Central Java Province, Indonesia. The plant material was three genotypes
of M6 black soybean mutants (BSMG VQ 05-256/1-6-2-28, BSMG VQ 05-400/1-2-2-6 and BSMG VQ 05-256/1-2-9-29), four
genotypes of M7 black soybean mutants (BSMG VQ 06-256/1-6-2-28, BSMG VQ 06-400/1-2-2-6 and BSMG VQ 06-256/1-2-9-29 and
BSMG VQ 06-256/1-4-2-21) and three cultivar checks (Detam 1, Detam 3/parent variety and Detam 4 variety). The parameters
measured consist of plant growth, components, and production. All data collected were subjected to statistical Analysis of Variance
(ANOVAY); if significantly different, it continued by Duncan Multiple Range Test (DMRT). The results showed that the genotype
treatment affected all observed characters except plant height. Selected lines based on the number of leaves, number of pods, number of
seeds, weight of 100 seeds, weight of seed, and production were BSMG VQ 05-256/1-2-9-29, BSMG VQ 05-256/1-2-9-29 and BSMG
VQ 06-256/1-4-2-21. These selected genotypes provided the prospective source of soy sauce material and needed to examine its stability
at different locations (multilocation test).
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INTRODUCTION

Soybean (Glycine max L. Merr.) is a legume crop that is
very popular in Indonesia and many countries. Soybean
seed is widely used as food, functional food, feed, and
industrial products. Protein from soybean is a high-quality
protein comparable to protein from animal sources such as
dairy and meat. It contains well-balanced essential amino
acids (Qin et al. 2022). The seed coat colors of soybean are
yellow, black, green, brown, or bicolor. The difference in
seed color is because of evolutionary traits during
domestication, from black in wild soybeans to various
colors in cultivated soybeans (Li et al. 2013). In Indonesia,
soybean's yellow seed coat color is used especially for
traditional food (“tempe™) and the black seed coat color is
for soy sauce. Black soybean has a high content of isoflavones
and antioxidants (Choi et al. 2020). Many cultivated varieties
of black soybeans in Indonesia, such as "Detam" and
"Mallika." Production and weight of 100 seeds of "Detam"
variety are 2.5 tons/ha and 14.8 g, respectively. "Detam"
variety is also sensitive to saline soil (Kusmiyati et al. 2019;
Agam et al. 2020). The improved trait of "Detam" variety
can be achieved through plant breeding.

Mutation breeding is one of the plant breeding methods
that uses artificial mutagenesis to get new biologically
cultivated varieties. Mutagenesis could be done through
chemicals or radiation. Chemical agents, such as Ethyl

Methane Sulphonate (EMS), Diethyl Sulfate (DES), and
Methyl Methane Sulphonate (MMS), are highly toxic,
combustible, and likely carcinogenic chemical compound
that cause mostly point mutations in genes. Applications of
X-ray and gamma-ray are classified as radiation mutation.
Those various rays induce an abundance of genomic
mutations, then will speed up mutant trait production
through energy deposition indirectly or directly onto DNA
(Ma et al. 2021). In plant breeding for agricultural
productivity, induced mutation by gamma rays has proven
beneficial. Gamma rays have the ability to induce mutation
with a high frequency throughout the whole genome.
Although mutation breeding is random, the selection and
screening carefully of mutated plants allow breeders to
propagate and identify the desired characteristics (Ghareeb
et al. 2022). For breeders, induced mutation by gamma rays
offers a cost-efficient and effective approach for developing
new varieties suitable to meet the threat of increasing
demand for food and climate change (Mohsen et al. 2023).
Recently, 3,402 mutant varieties have been registered in the
database of mutant varieties in the IAEA (International
Atomic Energy Agency). Most of them, 2,087 mutant
varieties, are from Asia (IAEA 2023).

Research on mutation breeding has already been done
in many countries. In Bangladesh, a new soybean variety of
"Binasoybean-5" that has superior stability in various
environmental conditions and steady yield performance has



2542

been released. Breeding of this variety started with the
popular cultivar "Bari Soybean-5," subjected to induced
mutation with gamma rays (Co60). Selection from the M4
generation resulted in twelve true-breed mutants. The criteria
selection is based on plant height, number of branches, and
pods, which are considered favorable criteria for improvement
of soybean that ensure expected yield. The mutant SBM-18
shows a stable yield performance from those mutants in
various environments (Bhuiyan et al. 2022). Induced mutation
by gamma rays also improves protein contents and oil of
soybeans. Gamma rays at 100 Gy increase protein content,
while gamma rays at 200 Gy effectively increase oil content.
Four mutant lines have high protein and oil content as
potential candidates for multilocation evaluation (Mohsen
et al. 2023).

Our research in mutation breeding of black soybean
started with irradiation of soybean cultivar Detam 3 with
gamma rays at 160, 208, 256, 304, 352, 400, 448, 496, 544,
and 592 Gy at the Center for Isotopes and Radiation
Application, National Nuclear Energy Agency (BATAN),
Indonesia (Agam et al. 2020). Selection of genotypes was
done at M1 (first generation) to M5 (fifth generation) based
on production in saline soil and or nonsaline soil
(Kusmiyati et al. 2019; Agam et al. 2020). This research
aims to evaluate the growth and production of sixth-generation
(M6) and seventh-generation (M7) black soybean mutant
genotypes.

MATERIALS AND METHODS

Materials

The research was conducted in Karangharjo Village,
Pulokulon Sub-district, Grobogan District, Central Java
Province, Indonesia. The plant material was three genotypes
of M6 black soybean mutants (BSMG VQ 05-256/1-6-2-
28, BSMG VQ 05-400/1-2-2-6 and BSMG VQ 05-256/1-2-
9-29), four genotypes of M7 black soybean mutants
(BSMG VQ 06-256/1-6-2-28, BSMG VQ 06-400/1-2-2-6
and BSMG VQ 06-256/1-2-9-29 and BSMG VQ 06-256/1-
4-2-21) and three cultivar checks (Detam 1, Detam 3/parent
variety and Detam 4 variety), so total were 10 plant material.
The seeds were the result of our previous study (Kusmiyati
et al. 2019; Agam et al. 2020). Meaning of genotype code,
for example: code of genotype BSMG VQ 05-256/1-2-9-
29: BSMG VQ: blacksoybean mutant genotype, 05: seeds
harvested from fifth generation to get M6 population, 256:
the seeds were exposed to 256 Gy for gamma radiation at
the MO generation, 1: first generation (M1) were planted at
saline soil, 2: a single plant labeled no. 2 was selected at
M1 generation, and then those seeds were planted in a row,
and a single plant labeled number 9 was selected at M2
generation, 29: a single plant number 29 was selected at
M3 generation. In M4 generation, all plants at each genotype
were harvested and all of the seeds were grown as M5
generation. This process was repeated until M6 generation
for M7 population.
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Methods

The experimental design used was a completely
randomized design with three replicates. Each experimental
unit was a 2.5 m x 13 m plot size with a 50 cm x 50 cm
planting distance. Planting of seed was done by making
planting holes in the plot then inserting 2 seeds per planting,
then thinning was done after two weeks of planting, so only
one plant per hill. Fertilizers of 50 kg urea/ha, 100 kg
SP36/ha, and 100 kg KClI/ha were applied. Insects, diseases,
and weeds were controlled intensively.

The parameters measured consist of plant growth (plant
height and number of leaves), production components
(number of pods, number of seeds, weight of 100 seeds),
and production (weight of seed per plant and production).
Plant growth, production components, and seed weight per
plant were taken from the average of 10 randomly sampled
plants. Production (ton/ha) was calculated by the weight
seed of ten sample plants and converted to ton/ha). All data
collected were subjected to statistical Analysis of Variance
(ANOVA) (Table 1), if significantly different continued by
the Duncan Multiple Range Test (DMRT). The analysis of
correlation measured by pairwise-pearson correlation method
using OriginPro v.2024

Genetic variability parameters, such as mean, range,
genotypic, and phenotypic coefficient of variation, were
computed following the methodology proposed by Nilahayati
et al. (2018). The assessment of the Phenotypic Coefficient
of Variation (PCV) and Genotypic Coefficient of Variation
(GCV) was categorized into low (0-10%), moderate (10-
20%), and high (20% and above) based on the classification
suggested by Sivasubramanian and Menon (1973). Broad-
sense heritability and genetic advance in the percentage of
mean were determined using the approach recommended
by Syukur et al. (2015) are categorized as follows: high if
h2>50%, moderate if 20%<h2<50%, and low if h2<20%.

The Genotypic Coefficient of Variation (GCV) and
Phenotypic Coefficient of Variation (PCV) are calculated
according to the formula:

PCV = (N o%p / population mean) x 100%
GCV = ( og / population mean) x 100%
Where:

o?g : Genotype variance

o’p : Phenotype variance

PCV : Phenotypic Coefficient of Variation
GCV: Genotypic Coefficient of Variation

Table 1. Analysis of variance and genetic parameters

Source of Degree of Mean Expected mean
variation freedom square square
Block (r) (r-1) M3 c% + g o?r
Genotypes (g) (9-1) M2 c% +r10%g
Error () (r-1)(g-1) M1 c%
Total rg-1
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RESULTS AND DISCUSSION

Estimating the value of genetic variability parameters

Estimating the value of variation components on
soybeans involves analyzing the genetic and environmental
factors contributing to the seed yield variation. The estimates
of Phenotypic (PCV) and Genotypic (GCV) coefficients of
variation (Table 2) indicated that the values of GCV were
higher than that of PCV; these indicated that the greater
role of genetic components and expression of characters
under study was higher influenced due to genetics factors.

Heritability is the ratio of genetic variance to phenotypic
variance. The number of pods showed the highest
heritability, the number of seeds, and weight of 100 grains,
i.e.,, 52.24, 61.74, and 57.64, respectively. Similar results
are reported, in which the number of pods and weight of
100 grains have high heritability (Ojo and Ayuba 2016;
Kuswantoro 2017). The high value of heritability shows the
ability of genotypes to pass on their traits to the next
generation. As Ritonga et al. (2018), heritability serves as a
genetic parameter employed to gauge the ability of
genotypes within a plant population to transmit their traits.
Understanding heritability is crucial for estimating the
extent to which genetic or environmental factors influence
the expression of a trait. The estimated heritability values
for quantitative traits, as detailed in Table 2, indicate that
high heritability values are observed in traits such as the
number of seeds per plant, number of pods per plant, and
weight of 100 seeds. Moderate heritability values are
identified in traits related to seed weight per plant and seed
production. Conversely, low heritability values are associated
with traits like plant height and number of leaves. Kuswantoro
(2017) asserts that a character's estimated heritability value
falling into the medium or high categories indicates its
susceptibility to genetic influences with minimal impact
from environmental factors. Such characters are considered
references in the selection process for subsequent plant
development.

Plant growth

This study revealed that plant height was not significantly
different between mutant genotypes and cultivar checks.
Plant height of soybean mutant genotypes was 30.8 to 37.5
cm (Table 3). Genotypes significantly affected the number
of leaves. Cultivar check of Detam 1 had the highest
number of leaves (27.2 leaves), not significantly different
from the mutant genotype of BSMG VQ 05-256/1-6-2-28
(25.9 leaves). The other five soybean mutant genotypes had
fewer leaves than the Cultivar check of Detam 1 but were
not significantly different from the Cultivar check of
Detam 3. Cultivar check of Detam 3 had the lowest number
of leaves (20.6).

Soybean mutant genotypes and cultivar check of Detam
are determinate plants whose vegetative growth ends in an
inflorescence. Gamma-ray radiation did not affect soybean
plant height. This result is consistent with the report by
Sarker et al. (2014) and Andini et al. (2022). Other reports
showed that gamma radiation caused variability in soybean
plant height (Nobre et al. 2019). Another research reported
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a reduction in plant height because of increasing gamma
radiation (Sarker et al. 2014). The different results may be
due to different genetic materials and environments.
Environment strongly influences quantitative character,
such as plant height controlled by multiple genes. Plant
height is an important characters of soybean (Xue et al.
2019). The soybean plant height in this research is
classified as short and not susceptible to lodging.

Induced mutation by gamma rays affected the number
of leaves of M6 and M7 black soybean mutant genotypes.
Cultivar check of Detam 1 had the highest number of
leaves. The number of leaf Genotypes of BSMG VQ 05-
256/1-6-2-28 did not significantly differ with the cultivar
check of Detam 1, but the number of leaves of BSMG VQ
05-256/1-6-2-28 is significantly higher than two other
cultivar checks (Detam 3 and Detam 4). BSMG VQ 06-
256/1-2-9-29 had a number of leaves that did not
significantly differ from BSMG VQ 05-256/1-6-2-28. The
higher number of leaves will increase the rate of
photosynthesis. The response of induced mutation among
M6 and M7 black soybeans was different because of the
random mutations and the outcomes of changes in plant
cells. Based on the number of leaf characters, the selected
lines were BSMG VQ 05-256/1-6-2-28 and BSMG VQ 06-
256/1-2-9-29.

Production component

The analysis of variance showed that genotypes
significantly affected the number of pods, number of seeds,
and weight of 100 seeds. The Duncan multiple range test
results on the number of seeds, number of pods, and weight
of 100 seeds on M6 and M7 black soybean genotypes and
their three cultivar checks can be seen in Table 4. Genotype
BSMG VQ/05-256/1-2-9-29 had the highest number of
pods, number of seeds, and weight of 100 seeds. The number
of pod BSMG VQ/05-256/1-2-9-29 was significantly
higher than the three cultivar checks, although the number
of seeds was not significantly different than the cultivar
check of Detam 4. The weight of 100 seeds BSMG VQ/05-
256/1-2-9-29 was not significantly different than the
cultivar check of Detam 1. Number of pod and number of
seed BSMG VQ 05-252/1-6-2-28, BSMG VQ 05-400/1-2-
2-6, BSMG VQ/06-256/1-2-9-29 and BSMG VQ 06-256/1-
4-2-21 were not significantly difference. Detam 1 had the
lowest number of pods.

The number of M6 black soybean mutant pods was
75.5-119.3 pods, which was higher than M7 black soybean
mutant (54.4-88.8 pods). The number of seeds and weight
of 100 seeds of M6 black soybean mutants were also higher
than M7 black soybean mutant. The number of pods,
number of seeds, and weight of 100 seeds of M7 was lower
than M6 because of the differences in the growing
environment at the time of the previous selection. The
selection of the fifth generation to get M6 population in
Grobogan District, where soil and environmental conditions
were suitable for soybean growth. In comparison, the sixth
generation was selected to get M7 population in the
Semarang district with unfertile soil.
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Table 2. Estimated value of genetic variability parameters M7
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Parameters oe o’g a’p GCV (%) PCV (%) Category of PCV H?2%bs (%) ﬁ::?t%%ri)lli to;
Plant height 11.25 1.58 12.83 10.33 3.63 L 12.29 L
Number of leaves 7.85 1.04 8.88 12.55 4.29 L 11.67 L
Number of pods 213.14 233.15 446.29 27.40 19.80 M 52.24 H
Number of seeds 906.69 1463.25 2369.94 35.02 27.52 H 61.74 H
Weight of 100 seeds 5.73 7.80 13.53 23.22 17.63 M 57.64 H
Weight of seeds/plant ~ 25.99 9.84 35.83 30.79 16.14 M 27.47 M
Production 4.16 1.57 5.73 30.79 16.14 M 27.47 M

Note: c%e: Environmental variation; 6?g: Genotype variation; o*f: Phenotypic variation; GCV: Genotypic Coefficient of Variation; PCV:

Phenotypic Coefficient of Variation; L: Low; M: Moderate; H: High

Table 3. Plant height and number of leaves of M6 and M7 soybean
mutant genotypes

Mutant genotypes Plarg:rr'lslght Nulgl\)lig of
BSMG VQ 05-256/1-6-2-28 325 25.9ab
BSMG VQ 05-400/1-2-2-6 33.7 239c
BSMG VQ 05-256/1-2-9-29 35.9 22.3¢C
BSMG VQ 06-256/1-6-2-28 30.8 22.7¢c
BSMG VQ 06-400/1-2-2-6 345 22.7¢
BSMG VQ 06-256/1-2-9-29 37.1 255b
BSMG VQ 06-256/1-4-2-21 375 25.4¢c
Detam 1 36.9 27.2a
Detam 3 35.5 243 ¢c
Detam 4 33.0 20.6d

Table 4. Number of pods, number of seeds, and weight of 100
seeds of soybean mutant genotype

Mutant genotypes No.of  No.of  Weight of
pods seeds 100 seeds (g)

BSMG VQ 05-256/1-6-2-28  80.7 bcd 131.5 bed 15.8 ab
BSMG VQ 05-400/1-2-2-6  75.5 cde 136.3 bc 16.0 ab
BSMG VQ/05-256/1-2-9-29 119.3a 2235a 16.6 a
BSMG VQ 06-256/1-6-2-28 54.4f 104.6 cd 159 ab
BSMG VQ 06-400/1-2-2-6  62.5ef 111.4 bed 142 d
BSMG VQ/06-256/1-2-9-29  80.4 bcd 154.1 b 14.5 cd
BSMG VQ 06-256/1-4-2-21 88.8 bc 154.7 b 16.3a
Detam 1 534 f 85.8d 164 a
Detam 3 67.9 def 149.5 bc 15.3 bc
Detam 4 97.2b 2109a 123e

The number and weight of 100 M6 black soybean
mutant seeds in this research were higher than the same
genotype planted in Semarang. The number of seeds and
weight of 100 M6 black soybean mutant seeds in this
research was 131.5-223.5 seeds and 15.8-16.6 g, respectively.
In comparison, the number of seeds and weight of 100
seeds of M6 black soybean mutant planted in Semarang
district was in the range of 101-137 seeds and 9.22-10.69 g,
respectively (Aprianti et al. 2021). The weight of 100 seeds
of ten black soybean lines grown in 16 locations ranged
from 10.92-13.60 g/100 seeds (Krisnawati et al. 2016). The
seed weight of black soybean mutants in this research was
higher, and the weight of 100 seeds is also higher than the
parent variety description (11.8 g/100 seeds). Increasing
seed weight in this research is in line with another research.

Induced mutation by gamma rays at Kipas Putih variety
showed that seed size of mutant line increased by 2 g/100
seeds compared to its parents in the M6 generation
(Nilahayati et al. 2022). In Indonesia, soybean seed size
was divided into three groups: large (>14 ¢/100 seeds),
medium (10-14 g/100 seeds), and small (<10 g/100 seeds)
(Krisnawati and Adie 2015). Size was one important trait
affecting soybean productivity and performance; all genotypes
of black soybean mutants in this research had more than 14
0/100 seeds classified as large.

Genotype BSMG VQ/05-256/1-2-9-29 had the highest
number of pods, number of seeds, and weight of 100 seeds.
This genotype was M6 genotype that resulted from selection
carried out in Grobogan district. The same genotype at M7
(BSMG VQ/06-256/1-2-9-29) had a significantly lower
number of pods, number of seeds, and weight of 100 seeds.
The number of pods and the number of BSMG VQ/06-
256/1-2-9-29 seeds were significantly higher than Detam 1
as a cultivar check. The pod BSMG VQ 06-256/1-4-2-21
number was significantly higher than the two cultivar checks
(Detam 1 and Detam 3). The number of seed BSMG VQ
06-256/1-4-2-21 was significantly higher than Detam 1.
The 100 seeds' BSMG VQ 06-256/1-4-2-21 weight was
significantly higher than Detam 3 and Detam 4 as cultivar
checks. Selected lines based on the number of pods, number
of seeds, and weight of 100 seeds were BSMG VQ 06-
256/1-2-9-29 and BSMG VQ 06-256/1-4-2-21.

Production

The analysis of variance showed that genotypes
significantly affected the weight of seed/plant and production
of the number of M6 and M7 genotypes and their three
cultivar checks. The results of the Duncan multiple test on
weight of seed/plant and production can be seen in Table 5.
BSMG VQ/05-256/1-2-9-29 had the highest weight of seed
and production. The weight of seed and production of
BSMG VQ/05-256/1-2-9-29 was not significantly different
from Detam 4 as cultivar check and BSMG VQ 06-256/1-
4-2-21; cultivar check as parent was Detam 3. The results
showed that seed weight and BSMG VQ/05-256/1-2-9-29
production were significantly higher than Detam 3 as the
parent. The lowest seed weight/plant and production were
found in BSMG VQ 05-262/1-6-2-28 with a seed weight of
13.82 g/plant and production of 0.56 ton/ha, which was not
significantly different from BSMG VQ 06-256/1-6-2-28,
BSMG VQ 06-400/1-2-2-6 and Detam 3 as parent.
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The weight of seed per plant in this study ranged from
13.8-27.4 g/plant, which was higher than the results of
Sumardi et al. (2017) with 34 local black soybean genotypes
(5.4-14.47 g/plant). This research has a higher weight of
seed because of induced mutation by gamma rays for black
soybean seed at MO and selection at each generation (M1-
M5) based on production. The local black soybean genotype
usually has low production but has a higher tolerance to
extreme abiotic and biotic environments. Seed weight per
plant in the same genotype (BSMG VQ 05-256/1-6-2-28
and BSMG VQ 05-400/1-2-2-6) was not significantly
different between the M6 and M7 generations, except for
genotype BSMG VQ/05-256/1-2-9-29. Seed weight per plant
of BSMG VQ 05-256/1-6-2-28 and BSMG VQ 05-400/1-
2-2-6 is thought to be stable, and BSMG VQ/05-256/1-2-9-
29 could not yet be stable. Genotype BSMG VQ 05-256/1-
4-2-21 (M6) did not grow very well, so the growth and
production of this genotype cannot be observed.

M6 and M7 soybean mutant genotype productions were
0.56-1.1 ton/ha and 0.71-0.96 ton/ha. Production of black
soybean mutant in this research was lower than other
researchers reported. The average seed production of 17
black soybean genotypes ranged from 0.97 tons/ha to 2.55
tons/ha in 10 locations in the dry and rainy seasons in 2012
(Puspitasari et al. 2019); the seed yield of 10 black soybean
lines ranged from 2.46-2.88 ton/ha (Krisnawati et al. 2016).
The lower production of black soybean mutants in this
research is because of the differences in planting distance.
The planting distance in this research was 50 cm x 50 cm
(one plant per hill), while the planting distance in other
researchers was 15 cm x 40 cm (two plants per hill).

Production of BSMG VQ 05-256/1-6-2-28 (M6) was
not significantly different with BSMG VQ 06-256/1-6-2-28
(M7) and Detam 3 as a parent but lower than Detam 1 and
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Detam 4 as cultivar check. BSMG VQ 05-400/1-2-2-6
production was similar to BSMG VQ 06-400/1-2-2-6 (M7)
and three cultivar checks. The production of BSMG
VQ/05-256/1-2-9-29 (M6) is higher than BSMG VQ/06-
256/1-2-9-29 (M7) and Detam 3 as parent or Detam 1.
BSMG VQ 06-256/1-4-2-21 showed higher production,
similar to three cultivar checks (Detam 1, Detam 3, and Detam
4). Selected lines based on the weight of seed and production
were BSMG VQ 05-256/1-2-9-29, BSMG VQ 06-256/1-2-
9-29 and BSMG VQ 06-256/1-4-2-21.

Correlation analysis

The results of the correlation analysis showed that the
characters of weight of seed per plant, number of pod,
number of seed, and plant height were positively correlated
to the production trais, and also number of leaf are
correlated with weight 100 seeds, while the number of leaf
is negatively correlated with the number of seed (Figure 1).

Table 5. Weight of seed/plant and production of soybean mutant
genotype

Mutant genotypes Weight of Production
seed/plant (g) (ton/ha)
BSMG VQ 05-256/1-6-2-28 13.82d 0.56 d
BSMG VQ 05-400/1-2-2-6 21.42 be 0.86 bc
BSMG VQ/05-256/1-2-9-29 2739 a 110a
BSMG VQ 06-256/1-6-2-28 17.77 cd 0.71 cd
BSMG VQ 06-400/1-2-2-6 18.45 bcd 0.74 bcd
BSMG VQ/06-256/1-2-9-29 20.92 bc 0.84 bc
BSMG VQ 06-256/1-4-2-21 23.97 ab 0.96 ab
Detam 1 20.15 bc 0.81 bc
Detam 3 19.05 bed 0.76 bed
Detam 4 22.39 abc 0.89 abc

Plant Height
Num. of Leaf
Num. of Pod
Num. of seed

W. of 100 seeds

W. of seed/plant

Production

Figure 1. The correlation analysis of agronomic traits
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According to Kuswantoro (2017), character correlation
plays an important role in plant breeding programs as it can
indicate when a character will develop through the
interaction with other characters. Faot et al. (2019) stated
that the characters that correlate and have an impact on the
increase in production are the characters used for the
selection of soybean genotypes in the program to increase
soybean yield.

In conclusion, the genotype treatment will affect all
observed characters except for plant height. The selected
lines based on the number of leaves, number of pods,
number of seeds and weight of 100 seeds, weight of seed,
and production were BSMG VQ 05-256/1-2-9-29, BSMG
VQ 06-256/1-2-9-29 and BSMG VQ 06-256/1-4-2-21.
These selected genotypes provided the prospective source
of soy sauce material and needed to examine its stability at
different locations (multilocation test).
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