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ABSTRACT

Yardlong bean is one of the important vegetable crops in Indonesia. Immature pod of yardlong bean has various
colour such as green, whitish green, red and purple. Artificial cross was done between purple and whitish green pod
to get F1. First filial (F1) were advanced to F5 segregating generations for variability and heritability. The research
objective was to estimate variability and heritability in F5 populations. There were nine genotypes of F5 population.
Characters measured were number of leaf, pod length, number of pod, number of seed per pod, number of seed per
plant and weight of 100 seeds. The results showed that significance difference observed among genotypes for all
characters. The phenotypic variance (062,) and phenotypic coefficient of variation (PCV) were higher than
corresponding genotypic variance (62g) and genotypic coefficient of variation (GCV) for most of the characters. High
heritability were obtained for number of leaf, number of pod and number of seed/plant. Pod length, number of
seed/pod and weight of 100 seeds had moderate heritability. Number of seed per plant had high heritablity and high
genetic advance
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1. INTRODUCTION immature pod has different nutritive value. Immature
pod of yardlong bean has various colour such as green,
whitish green, red and purple. Anthocyanins are found

Yardlong bean is one of the important vegetable in red and purple immature pods [3]. Green immature

crops in Indonesia and many other regions including pods has chlorophyll which also has functions as an
Southeast Asia, West Africa and South China. antioxidant [4].
Harvested area of yardlong bean in Indonesia is 53.405
ha, with production 370.225 ton and yield per hectare
6.93 ton/ha in 2018 [1]. In Indonesia, harvested area and
production of yardlong bean is decreasing year after
year. In 2020, production of yardlong bean was 359.158
ton[2]
(https://www.bps.go.id/indicator/55/61/1/produksi-
tanaman-sayuran.html). Yardlong bean is quite sensitive
to adverse environmental condition and responsive to
various insect and diseases. Therefore, it is
advantageous to develop a new better adjustable and
productive variety.

Genetic variability is needed before determining
plant breeding method and also selection methods
including the right time for selection. In addition, it is
also necessary to calculate heritability of characters that
will be target of selection. Heritability is the amount of
genetic variability which may be transmitted to the
progeny. Heritability may also described as variation
proportion in a progeny which derives from genetics
factors of total variation. Characters that are so highly
influenced by environmental condition will have lower
heritability. Characters that are not highly influenced by
environmental condition will have higher heritability.

The goal of yardlong bean breeding is to improve
yield, improve quality and resistance to pests and
diseases. One of the concern quality in yardlong bean is
nutritive value such as anthocyanins that is related to
human health. Various colour of yardlong bean

Selection for characters with high heritability are
usually effective in early generations [5]. Evaluation of
41 diverse genotypes of yardlong bean in Hyderabad
showed high heritability for pod length, number of pod,
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number of seed/pod and weight of 100 seeds were 99%,
83 %, 62 % and 96 %, respectively [6]. Immature pod of
yardlong bean has various colour such as green, whitish
green, red and purple. Crossing between two different
colour is expected to improve variability. The research
objective was to estimate variability and heritability of
yardlong bean in F5 populations.

2. MATERIALS AND METHODS

The research was done at Agrotechnopark,
Tembalang — Semarang, Central Java, Indonesia.
Artificial cross was done between purple and whitish
green immature pod to get F1. First filial (F1) were
advanced to F5. There were nine genotypes of F5
population. The genotypes were sown using
Randomized Block Design (RBD) with three replication
at Agrotechnopark, Semarang, Central Java — Indonesia.
Seeds were sown with of spacing 50 cm between plant
in the same genotypes. The distance between genotypes
was 75 cm. There were 20 plants for each genotypes.

Soil tillage was done before planting. Seeds were
planted with 50 cm x 50 cm at each plot. Manure was
applied one week before planting. Fertilizer dosage
were 100 kg/ha N, 200 kg/ha P205 and 100 kg/ha K20.
Disease and pest were controlled during growing period.
Characters measured were number of leaf, pod length,
umber of pod, number of seed per pod, number of seed
per plant and weight of 100 seeds. Number of leaf was
observed when 100 % of plants started flowering. Pod
length was measured at fresh pod. Number of seed per
pod, number of seed per plant and weight of 100 seeds
was observed at dry pod.

The data was subjected for analysis of variance to
calculate mean square of genotypes (MSg) [7]. Means
of the genotypes were used to calculate genetic
parameters such as phenotypic variance (c2p),
genotypic variance (62g), environmental variance (c2e),
phenotypic coeffiecient of variation (PCV), genotypic
coefficient of wvariation (GCV), environmental
coefficients of variation (ECV), percentage coefficient
of variation (% CV) and genetic advance to show
variability among genotypes. The phenotypic variation
for each characters was separated into genetic and non-
genetic factors [8]

c62e =MSe (1
02g = (MSg - MSe)/r 2)
o2p =02g + o2e 3)

where 62e, 62g and 62p are environmental variance,
genotypic  variance adn  phenotypic  variance,
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respectively. MSg, MSe and r are the mean square of
genotypes, mean squares of error and number of blocks,

= respectively.

PCV="£x100
X
. )
GCV= ‘@ x 100
®)
%m@;xloo (6)

Jor ()

o
ECV="=-x100
X

X is the mean for each measured trait. Broad sense
heritability (H2bs) is expressed as the percentage of the
ratio between genotypic variance (62g) and phenotypic
variance (62p) [9]

H2bs = 02g / o2p ®)

The heritability estimate was categorized as follows
( Syukur, 2009) [10] :

0-19 % = Low, 20 — 50 % = Moderate and
> 50 % = high
Genetic advance (GA) was calculated [11]
GA =K x Sp x H2bs ©)]

where K is a constant (2.06) at 5 % selection
pressure, Sp is the phenotypic standar deviation (Vo2 )
and H2bs is the heritability ratio.

3. RESULTS AND DISCUSSIONS

3.1. Genetic Variability

Variability of genetic in breeding materials is
prerequisite for a successful plant breeding program.
Understanding variability magnitude in plant species is
crucial because it provides the base for selection. The
mean squares and genetic parameters for some
quantitative character in F5 of yardlong bean are
displayed in Table 1. The Anova showed a sigificant (P
< 0.05) variation for all characters in the genotypes. The
significance difference observed among genotypes for
all characters suggested the existence of inherent genetic
variability. Genetic variation among genotypes at this
study is needed to successfully select and manage yield
improvement program [12] .
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Table 1. Mean Square and Genetic Parameters for Some Quantitative Character in F5 Population Of Yardlong Bean

PCV| GCV ECV Ccv

Character Mean az2p a2g ag2e MSg
(%) | (%) (%) (%)

Number of leaf/plant 31.2 43.6 56.2 17.4 275 | 241 134 134 186.0*
Pod length (cm) 44.2 47.6 223 253 155 | 10.7 11.4 11.4 92.2*
Number of pod/plant 21.8 30.5 20.9 9.5 253 | 21.0 14.2 14.2 72.3*
Number of seed/pod 13.8 4.2 1.9 2.3 14.8 10.0 10.8 10.8 8.0*
Number of seed/plant 2254 | 3377.3 | 19434 | 1433.9| 258 | 195 16.8 16.8 7264.0*
Weight of 100 seeds (g) 16.5 0.8 0.3 0.5 5.3 3.3 4.2 4.2 1.3*

Coefficient of wvariation (% CV) compares the
relative amount of variability in the population. The
highest coefficient of variation was obtained by number
of pod per plant. This results imply that number of pod
per plant had higher amount of exploitable genetic
variability and has greater potential for favourable
advance in selecting this character compared to others
The lowest % CV was recorded for weight of 100 seeds.
This is indicated that weight of 100 seeds has low
exploitable genetic varaibility and as a result, has less
potential for favourable advance in selecting when
compared to other characters.

The phenotypic variance (c’p) and phenotypic
coefficient of variation (PCV) were higher than
corresponding genotypic variance (6%) and genotypic
coefficient of variation (GCV) for most of the
characters. This is indicated the presence of
environmental effect upon the concerned characters.
The maximum phenotypic coefficient of variation
(PVC) was observed for number of leaf, number of pod
and number of seed per plant. This results indicated
wider genetic variability for these traits. It is also
suggested the scope for these characters improvement
through selection. High PCV for number of pod per
plant was earlier reported by several researcher in
yardlong bean [6] [13]. High PCV indicates the
existence of a greater scope of selection for the
character being considered which depends on the
amount of variability present [14].

The genotypic coefficient of variation (GCV)
provides a measure of genetic variability that exists in
different quantitative traits. The highest genotypic
coefficient of variation (GVC) was observed for number
of leaf. The lowest GCV was recorded for weight of
100 seeds. High GCV indicates the presence of
exploitable genetic variability for the character, which
can facilitate selection [15]. Estimates for PCV were
higher than those for GCV, but the estimates of PCV
and GCV were close. This was implied that genotype
contributed more than environment in the expression of
these characters and selection based on phenotypic
values is feasible.

3.2. Heritability Estimates

Estimates of heritability give an observation into the
extent of genetic control to pointed a particular
character and phenotypic reliability in predicting its
breeding value [12]. High heritability implies less
influence of environmental in the observed variation
[16]. Broad sense heritability (H2bs) only implies
whether or not there is sufficient genetic variation in a
population, which indicates whether or not a population
will respond to selection pressure [17].

Heritability values of some character in this research
range between 38.4 % - 76.4 % (Pable 2).. Number of
leaf, number of pod and number of seed per plant in F5
population of yardlong bean had high heritability. Pod
length, number of seed/pod and weight of 100 seeds had
moderate heritability (Table 2). Several studies on
yardlong bean showed that broad sense heritability was
high on number of pod per plant [18] [19] [20] [21],
number of seed per plant [21]. Seed number per pod had
moderate broad sense heritability [20].

It is necessary to estimate heritability value of
certain characters to predict whether the inheritance of
certain character is influenced by genetic or
environmental factors. High heritability (more than 50
%) indicates that influence of genetics factors is greater
on appearance of phenotype than influence of
environment factors. High heritability value play a role
in increasing the effectiveness of selection [10]. Based
on the heritability of yardlong bean in F5, characters
that can be used as selection criteria in this study is
number of leaf, number of pod and number of seed per
plant.

Heritability accomponied by genetic advance is
more useful than heritability alone to access a more
effective character selection [17]. In the present study,
high H2bs were recorded for number of leaf, number of
pod and number of seed per plant. Number of leaf and
number of pod had low genetic advance (GA). The high
heritability observed of those two characters might be
because of the favourable influence of the
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environmental rather than the genotype. Simple
selection will therefore not be worthwhile. However,
these characters could be improved by developing
hybrid varieties or isolating transgressive segregants in
heterosis. Number of seed per plant had high heritablity
and high genetic advance. This is indicated that it was
governed by additive gene action and therefore provides
the most effective condition for selection [12]. The
highest GA for number of seed per plant suggest that the
variation in this character was mainly genetic with less
environmental influence coupled with the prevalance of
additive gene action in their inheritance [22].

Table 2. Heritability anf Genetic Advanvce (GA) for in
F5 Population of Yardlong Bean

Character Heritability (%)  GA (%)
Number of leaf/plant 76.4 134
Pod length (cm) 46.9 6.7
Number of pod/plant 68.7 7.8
Number of seed/pod 46.1 1.9
Number of seed/plant 57.5 69.4
Weight of 100 seeds (g) 384 0.7

4. CONCLUSION

The genetic variation among genotypes at this study
is needed to successfully select and manage yield
improvement program. Number of seed per plant had
high heritablity and high genetic advance therefore
provides the most effective condition for selection
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