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Abstract

The present experiment of Dolichos bean (Lablab purpureus L.) was laid out during Kharif 2020 at Vegetable Research Farm, RLBCAU, Jhansi,
Bundelkhand region of Uttar Pradesh. In this investigation, a total of 21 genotypes of Dolichos bean were sown in a randomized block
design with two replications to estimate genetic variability, heritability and genetic advance analysis among genotypes. Observations
were recorded on 21 quantitative and qualitative characters. Analysis of variance and mean performance for pod yield and its components
revealed significant differences among all the genotypes for all the genotypes for all characters except days to first pod harvesting and
dry matter content, indicating the presence of a wide range of variability in studied genotypes. Phenotypic coefficient variation values
were slightly greater than genotypic coefficient variation, which revealed little influence of environment on their expression. High
estimates of the genotypic and phenotypic coefficient of variation were observed for the characters viz., inflorescence length, number
of flowers per inflorescence, number of pods per inflorescence, pod length, vitamin C content, pod yield per plot and 10 pod weights.
High heritability coupled with genetic advance as percent of mean was observed for leaf length, flower attributes and pod attributes,
except days to first pod harvest, pod width, a width of leaf, days to 50% flowering, number of pod per inflorescence, pod length and
chlorophyll content. Based on yield performance, the genotypes, namely RLBDL- S-8 and RLBDL- S-14 were found to be promising
genotypes for productive and biochemical traits of Dolichos bean in the Bundelkhand region of Uttar Pradesh.
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'Department of Vegetable Science, Rani Lakshmi Bai Central Introduction

Agriculture University, Uttar Pradesh, India. Dolichos bean, botanically known as (Lablab purpureus L.)

with chromosome number 22 and belongs to the family
Fabaceae. It is one of the most ancient crops known for
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*Department  of Vegetable Science, GBPAUT, Pantnagar, its food and fodder value and is grown throughout the
Uttarakhand, India. country. It is also known as poor man'’s bean (Ismunandji
“ICAR- Indian Agriculture Research Institute, Pusa, New Delhi, and Arsyad, 1990) and originated in India. It is a perennial
India. ) ’ _ herbaceous crop but cultivated as an annual bushy and
Corresponding author; Email: maneeshpandey9219@gmail pole erect or climbing type. Wild species is mostly perennial
com

in nature. Fruit is a legume pod; variable in shape, size,
and color and primarily grown for green pods used for
vegetable purposes. It is a rich source of protein, minerals,
vitamins, carbohydrates and fiber. Protein content is found
approximately 4% in green pods and 20 to 25% in dry
pods (Ibrahim et al., 2008). Among vitamins and minerals,
it contains vitamin C 5 mg, vitamin B1 0.1 mg, vitamin A 312
IU and carbohydrate content is 6.7 g per 100 g, whereas
potassium 262 mg, calcium 210 mg and iron 1.7 mg per
100 g edible part (Gopalan et al., 1996). Dolichos bean is
of two types- one is vegetable type (D. lablab var. typicus)
and another one pulse type of Dolichos bean (D. lablab var.
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lignosus). Itis photo- sensitive and short- and long-day plant
and crop grown throughout the country and distributed in
Madhya Pradesh, Maharashtra, Andhra Pradesh, Tamil Nadu
and North Eastern states. Karnataka state is the highest
producer and shares around 92%. This crop has not gained
the desired attention from geneticists and breeders even
though a wide genetic base exists for the breeding program
(Magalingam et al., 2013), (Upadhayay and Mehta, 2012).
Despite of being originated in India, very little work has been
done in the field of yield and quality aspects of Dolichos
bean. Augmenting the current low on farm productivity
(0.5 t ha™) to a potential level (2.0 t ha) (Shivashankar and
Kulkarni, 1989) suggested broadening the genetic base of
Dolichos bean cultivars through enhanced use of diverse
germplasm accessions. The yield level of the Dolichos
bean is low, which is mainly due to the non-availability of
desirable high-yielding, disease and insect-resistant varieties
and poor management practices. Hence, the high yield
potential and quality are the main targets for an effective
breeding program in this crop. For any crop improvement
program, it is essential that sufficient variability exist for
economically important traits in germplasm. Many workers
have repeatedly emphasized the importance of genetic
variability and the selection of parents for recombination
breeding in crops. Genetic variability, heritability and
genetic advance are prerequisites for the improvement of
crops for selection of superior genotypes and improvement
of traits. Moreover, estimates of heritability indicate the
extent of transmissibility of a character in advanced
generations which helps in selection-base improvement.
In India, large numbers of indigenous strains are available
throughout the country but very little work has been done
for the geneticimprovement of yield and quality. Keeping in
view the mentioned facts, the present study was therefore
aimed to study variability, heritability and genetic advance
among 21 genotypes of Dolichos bean for variability in
productive and biochemical traits.

Materials and Methods

The experiment was conducted at a Vegetable research
farm, RLBCAU, Jhansi, Bundelkhand, Uttar Pradesh during
2020-2021. The experimental site is situated at 25.31° N
latitude and 78.33°E longitude at an altitude of 227 m above
mean sea level. The experimental material comprised 21
germplasm of Dolichos bean. All the landraces are locally
collected from different regions of the Bundelkhand
and Sultanpur districts of UP (Table 1). The soil of the
experimental plot was sandy loam, having pH 6.7, which
depicts the acidic nature of the experimental soil. The
organic carbon content of soil was 2.03 g/kg of soil and
electrical conductivity was 0.4dS/m. The genotypes were
sown to different sub-plots in each replication randomly
following the principle of RBD. Each genotype was sown by

dibbling method and two to three seeds were sown per hill
atadistance 100 x 75 cm (row to plant) and subplot diameter
4 x 2 m (length x width), which contain 10 to 11 plants per
plot. The plots were irrigated immediately after sowing.
After a span of 25 days, weak and non-vigorous seedlings
were thinned out and one good seedling was left per hill.
Throughout the raising of a crop, it became observed that
aphids and pod borers are the primary pests of the Dolichos
bean. The observations were recorded from 5 randomly
selected plants from each genotype in each replication. The
data recorded on 16 quantitative and 5 quality characters
viz., leaves length (cm), a width of leaves (cm), days to first
flowering, days to 50% flowering, length of inflorescence
(cm), number of flowers per inflorescence, number of pods
per inflorescence, pod length (cm), pod width (cm), days to
first pod harvesting, duration of picking, pod per cluster,
10 pod weight (cm), number of seed per pod, pod yield per
plant (kg), pod yield per plot (kg) total soluble solid (°Brix),
dry matter content, chlorophyll content (mg/100g), vitamin
C content (mg/100g) and protein content (%).

Results and Discussion

The current study indicated that there were wide variations
in morphological characters (leaves shape, leaves color,
flower color, fresh pod curvature and pod color, etc.),
quantitative characters (days to 50% flowering, days to first
flowering, number of flowers per inflorescence, number
of pods per inflorescence, pod length and 10 pod weight,
etc.), quality traits (total soluble solid, vitamin C content,
dry matter content, chlorophyll content and protein
content) and yield among Dolichos bean genotypes.The
data recorded on 21 genotypes in the experiment was
subjected to analysis of variance. The mean sum squares
are given in Table 2 for different characters. The highly
significant mean sum of squares was recorded in the traits
viz., length of leaf, the width of leaf, days to 50% flowering,
length of inflorescence, number of flowers per inflorescence,
number of pod per inflorescence, pod width, pod length,
duration of picking, number of pod per cluster, ten pod
weight, number of seed per pod, total soluble solid, dry
matter content (%), vitamin C content, protein content,
pod yield per plant, pod yield per plot, days to first pod
harvesting and chlorophyll content. It indicated significant
differences with respect to all traits, showing sufficient
genetic variations among all genotypes of the Dolichos
bean under study. Moreover, (Peer et al., 2018) and (Reddy
etal., 2019) also reported significant variability among Indian
bean genotypes and their findings corroborate with the
results obtained in the study. The phenotypic coefficient
of variation was found to be higher than the genotypic
coefficient of variation for all 21 quantitative characters
in the present investigation, indicating that the apparent
variation was not only due to genotype but also to favorable
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Table 1: Genotypes of Dolichos bean and their sources of collection

S. No. Genotype Location of collection Village S.No.  Genotype Location of collection Village

1 RLBDL-S-1 Sultanpur Brasin Kudwar 12 RLBDL-S-9 Sultanpur Hanumatnagar
Latitude:26°10'12.00"N Latitude:26.1412203"N
Longitude:82°22'48.00"E Longitude:82.2469606"E

2 RLBDL-S-1-1  Sultanpur Parsipur Kudwar 13 RLBDL-S-10 Sultanpur Utmanpur
Latitude:26°10"12.00"N Latitude:26°10'12.00"N
Longitude:82°22'48.00"E Longitude:82°22'48.00"E

3 RLBDL-S-1-2 Sultanpur Jamkhuri 14 RLBDL-S-11 Sultanpur Dhanaudhee
Latitude:26.4133°N Lambhuwa Latitude:26.1412203"N
Longitude:82.1272° Longitude:82.2469606"E

4 RLBDL-S-2 Sultanpur Badshada 15 RLBDL-S-12 Sultanpur Kevtli
Latitude:26.4133°N Lambhua Latitude:26°10'12.00"N
Longitude:82.1272° Longitude:82°22'48.00"E

5 RLBDL-S-3 Sultanpur Koluhamau 16 RLBDL-S-13 Sultanpur Jaysinghpur
Latitude:26.1412203"N Belhari Latitude:26.1412203"N
Longitude:82.2469606"E Longitude:82.2469606"E

6 RLBDL-S-4 Sultanpur Bansi Kudwar 17 RLBDL-S-14 Sultanpur Katka
Latitude:26°10"12.00"N Latitude:26°25'59.99"N
Longitude:82°22'48.00"E Longitude:82°06'60.00"E

7 RLBDL-S-4-5 Sultanpur Utmanpur 18 RLBDL-J-1 Jhansi Bhojla
Latitude:26°10"12.00"N Kudwar Latitude:25.444128"N
Longitude:82°22'48.00"E Longitude78.567597:"E

8 RLBDL-S-5 Sultanpur Belhari 19 RLBDL-J-2 Jhansi Simradha
Latitude:26.1412203"N Latitude:25.444128"N
Longitude:82.2469606"E Longitude:78.567597"E

9 RLBDL-S-6 Sultanpur Bhartipur 20 RLBDL-J-3 Jhansi Lakara
Latitude:26°25'59.99"N Latitude:25.5015"N
Longitude:82°06'60.00"E Longitude:79.31959"E

10 RLBDL-S-7 Sultanpur Babuganj 21 RLBDL-J-4 Jhansi Karari
Latitude:26°25'59.99"N Latitude:25.45205"N
Longitude:82°06'60.00"E Longitude:78.51605"E

1 RLBDL-S-8 Sultanpur Gopalpur
Latitude:26.4133°N
Longitude:82.1272°

Table 2: ANOVA analysis of Dolichos bean genotypes for different horticultural traits
Source of variation
Characters
Replications Mean sum of Squares Treatments Mean sum of Squares Error

D.F. 1 20 20

Leaf length 0.128 10.496%* 0.140

Width of leaf 0.009 0.255** 0.080

Days of first flowering 262.5 702.67** 58.45

Days to 50% flowering 421.166 488.680** 124.066

Length of inflorescence 34.634 85.594** 15.103

Number of flower per inflorescence 21.143 108.486** 9.529

Number of pod per inflorescence 355.543 19.313** 13.985

Pod length 11.005 21.139** 1.917

Pod width 0.001 0.223* 0.094

Days to first pod harvesting 106.881 532.873 277.130

Duration of picking 0.214 4.280%* 1.114
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Number of pod per cluster 0.125 4.537%* 0471
10 Pod weight 365.151 440.517** 36.895
Number of seed per pod 0.011 0.928** 0.070
Total Soluble Solid 0.005 1.717%* 0.045
Dry matter content 0.003 21.951%* 0.009
Chlorophyll content 29.316 45.447 30.137
Vitamin C content 0.044 176.384** 0.090
Protein content 0.005 4.119%* 0.275
Pod yield per plant 0.009 0.495%* 0.083
Pod yield per plot 0.020 6.205*% 0.382

Table 3: Components of genetic variability for different horticultural traits in Dolichos bean genotypes
Trait Range Mean Vp Vg PCV (%) GCV (%) Zsez)/t;c)lbility gscsgge Sq'::; % of
LL 6.64-15.55 10.97 5.31 5.17 21.01 20.74 97.40 5.92 54.02
WL 0.88-2.08 1.52 0.16 0.088 26.94 19.42 52.00 0.56 36.97
DFF 76.50-133.00 104.80 380.56 32211 18.58 17.09 84.60 43.59 43.59
50 DF 106.00-158.50 127.74 306.37 182.30 13.70 10.57 59.50 27.49 21.52
LI 5.70-31.25 12.88 50.34 35.24 55.08 46.08 70.00 13.11 101.79
NFI 6.70-37.30 15.01 59.00 49.47 51.16 46.84 83.85 17.00 113.25
NPI 5.90-16.80 10.05 16.64 2.66 40.59 16.23 16.00 1.72 17.14
PL 5.90-15.62 9.73 11.52 9.61 34.89 31.86 83.33 747 76.80
PW 0.87-2.08 1.53 0.15 0.06 26.12 16.60 40.39 0.42 27.85
DFPH 119.50-181.50 154.02 405.00 127.87 13.06 7.34 31.57 16.77 10.89
DP 11.00-17.50 14.74 2.69 1.58 11.14 8.53 58.69 2.54 17.26
PPC 3.50-8.50 6.02 2.50 2.03 26.30 23.69 81.16 3.39 56.35
10 PW 35.00-80.00 62.13 238.70 201.81 24.86 22.86 84.54 34.48 55.50
NSPP 3.30-5.40 4.16 0.49 0.42 16.96 15.72 85.94 1.60 38.49
TSS 5.75-9.90 7.80 0.88 0.83 12.03 11.71 94.84 235 30.13
DMC 7.48-21.16 13.28 10.18 10.97 24.95 24.94 99.91 8.74 65.83
CcC 29.74-49.22 39.96 37.79 7.65 15.38 6.92 20.26 3.28 8.22
VCC 3.08-39.68 15.75 88.23 88.14 59.64 59.61 99.99 24.77 157.30
PC 20.73-25.84 24.11 2.19 1.92 6.14 5.75 87.48 3.42 14.20
PYPP1 1.55-3.35 2.31 0.28 0.20 23.26 19.61 71.07 1.01 43.64
PYPP2 4.50-11.05 6.76 3.29 291 26.85 25.24 88.38 4.23 62.65

LL: Leaf length, WL: Width of leaf, DFF: Days of first flowering, 50 DF: Days to 50% flowering, LI: Length of inflorescence, NFI: Number of flower per inflorescence,
NPI: Number of pod per inflorescence PL: Pod length PW: Pod width, DFPH: Days to first pod harvesting, DP: Duration of picking, PPC: Number of pod per
cluster 10PW: 10 Pod weight, NSPP: Number of seed per pod, TSS: Total Soluble Solid, DM: Dry matter content, CC: Chlorophyll content, VCC: Vitamin C
content, PC: Protein content, PYPP1: Pod yield per plant, PYPP2: Pod yield per plot

environmental influences and that genotyping based on
these traits can be misleading at times. This environmental
influence could be due to heterogeneity in soil fertility
and other uncontrollable factors. All of the characters had
PCV values slightly higher than GCV, indicating that the

environment had very little influence on their expression.
These findings are in confirmation with the earlier results
(Ganesh, 2005; Upadhyay and Mehta, 2011; Magalingam
et al.,, 2013; Mohan et al., 2014). High estimates of GCV and
PCV (>30%) were recorded for pod yield per plant, length of
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inflorescence, number of flowers per inflorescence, number
of pod per inflorescence, 10 pod weight and pod length but
GCV was moderate for a number of pod per inflorescence
and pod yield per plant (Table 3). The findings of the present
experiment were in agreement of Savitha (2008), Rai et al.
(2009), Islam et al. (2011) and Upadhayay and Mehta (2011)
who also have recorded high GCV and PCV for pod yield per
plant, podyield per plot, number of flower per inflorescence,
number of pod per cluster, length of inflorescence and
number of pod per inflorescence. Results in respect to
10 pod weight and pod length were in conformity with
observations of Magalingam et al. (2013), Mohan et al. (2014),
Verma et al. (2015), Choudhary et al. (2016), Ali et al. (2005)
and Raj et al. (2021) who obtained the similar result. The very
high estimates of variability recorded in the following traits
viz,, pod yield per plant, pod yield per plot and inflorescence
length, indicated sufficient scope for selection. GCV and
PCV values were moderate (10-20%) for the parameter pod
width (PCV high for pod width), days to first flowering, days
to 50% flowering and the number of seeds per pod. These
findings corroborate the results of Ingle et al. (2020), Rai et
al. (2008), Upadhayay and Mehta (2011), Mohan et al. (2014),
Sharma et al. (2014) and Savitha (2008). In the current study,
low estimates of variability (0-10%) for days prior to the first
pod harvest were found. That result was also proved by Peer
etal. (2018) and Kambal et al. (2016), who expressed the view
of alimited range of selection. Because the given heritability
estimates were made in a wide sense, the total genetic
variance may include dominance and epistatic components
that are not available for selection. Because heredity is
a single numerical expression based on the ratio of two
variances, selection based only on heritability estimates
may not lead to success. As a result, high heritability in
combination with a high genetic advance as a percentage
of the mean, proved to be more useful in forecasting the
effect of selection (Johnson et al.,, 1955). High heritability
(>60%) and genetic advance as of mean% (>30%) were
recorded for the days to first flowering, number of flowers
per inflorescence, number of pods per cluster, pod length,
pod width, pod yield per plant, number of seed per pod, 10
pod weight, pod yield per plot and protein content. Similar
results were found by Rai et al. (2008), and Upadhyay and
Mehta (2011). Furthermore, Sharma et al. (2014) for pod yield
per plant and Verma et al. (2015) for all the characteristics
except days to first harvest, number of pod per inflorescence,
days to 50% flowering and pod width recorded for high
genetic advance as of mean%. Bendale et al. (2004) and
Verma et al. (2015) revealed similar results in the Dolichos
bean, indicating the role of non-additive gene action and
a significant influence of environment on the expression of
these characteristics. In the hybridization program, these
quality traits could be utilized through the manifestation
of dominance and epistatic components.

Conclusion

On the basis of mean performance and other genetic
parameters, superior genotypes such as RLBDL-S-14,
RLBDL-S-8, RLBDL-S-1-2, RLBDL-S-5, RLBDL-S-1-1, RLBDL-
S-10, RLBDL-J-1, RLBDL-J-2 and RLBDL-S-1 may be used
in breeding programs for the development of superior
Dolichos bean varieties for commercial cultivation, through
crop improvement program. In the present investigation, the
PCV, GCV and heritability ranged from 6.14 to 59.64%, 5.75
t0 59.61%, 16 to 99.99% and genetic advance as % of mean
8.22 to 157.30%, respectively. In future crop improvement
programs, the promising genotypes viz., RLBDL-S-1-2, RLBDL-
S-5, RLBDL-S-8, RLBDL-S-7, RLBDL-S-12, RLBDL-S-14, RLBDL-J-1
and RLBDL-J-2 would be more awarding for future, in order
to commercial use in large area of Bundelkhand region of
Uttar Pradesh.
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