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ABSTRACT

Background: Dolichos bean (Dolichos lablab L.), 2n = 22 is an important leguminous vegetable crop which provides protein,
minerals and vitamins. The exploitation of variability is of great importance and is a prerequisite for the effective screening of superior
genotypes. Keeping this in view, the present investigation was carried out to assess the variability and correlation for yield and other
components which are useful to select the promising genotypes.

Methods: The study on variability and correlation in Dolichos Bean genotypes for yield and quality was conducted at the College
Orchard, Tamil Nadu Agricultural University, Coimbatore. Twenty lablab genotypes, sourced from various locations, were planted in
a randomized block design with three replications during the kharif and rabi seasons of 2021 and 2022. Observations on growth,
yield and quality traits were recorded and analysed for variance, variability and correlations.

Result: In the kharif season, Ankur Gold yielded the highest green pods per plant (487.50 g), while Acc.7 yielded the lowest (89.59 g).
In the pooled analysis, Ankur Gold (469.80 g) had the highest and Acc.6 (87.49 g) had the lowest green pod yield per plant. The study
suggests using a selection index based on the number of racemes per plant, raceme length, number of pods per plant, green pod

yield per plant and pod length to identify high yielding lablab genotypes.
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INTRODUCTION

Dolichos bean (Dolichos lablab L.), 2n = 22 is an important
leguminous vegetable crop cultivated in the tropical regions
of Asia, Africa and America. Itis commonly called as hyacinth
bean, bonavist bean, Indian bean, field bean, Egyptian
bean, Australian pea or chink or Chicaros or pharao. It is a
good source of amino acids, minerals and vitamins.
Although this crop is native to India but minimum research
work was carried out for the genetic improvement of yield
and quality (Parmar et al., 2013). Therefore, a study of
genetic variability has become the prime prerequisite for
improvement of lablab (Rai et al., 2008).

An assessment of heritability and non-heritable
components in the total variability observed is
indispensable in adopting suitable breeding procedure.
The heritable portion of the overall observed variation can
be ascertained by studying the components of variation
such as coefficients of genotypic and phenotypic variability,
heritability and predicted genetic advance. Heritability
estimates aid in determining the relative magnitude of
heritable portion of variation. Ramanujam and
Thirumalachari (1967) found that heritability estimates in
broad sense accompanied with genetic advance would be
more reliable. Such a study helps to locate the desirable
types and further utilization of the selected types in
improvement programme. Further, the character yield
depends upon number of component characters
consideration on yield determinants simultaneously will
help improve the efficacy of selection. Keeping this in view,
the objective of the study is to ascertain the extent of
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variability parameters and correlation coefficients in
assembled genotypes and to identify the promising
genotypes for further improvement.

MATERIALS AND METHODS

The present investigation was carried out at the College
Orchard of Tamil Nadu Agricultural University, Coimbatore
during 2021-2022. The experimental material consisted of
20 genotypes of crop which were collected from different
sources (Table 1). These genotypes were sown in a
randomized block design (RBD) with three replications in
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kharif and rabi seasons during 2021 and 2022. Each
genotype was sown with inter row spacing of 60 cm and
inter plant spacing of 60 cm under drip irrigation.

Data from five plants of each genotype were averaged
replication wise and mean data was used for statistical
analysis. Observations on growth parameters viz., plant
height, number of primary branches per plant, days to first
flowering, days to 50 per cent flowering, number of racemes
per plant, raceme length, number of flower buds per raceme
and number of nodes per raceme were recorded. The yield
attributes viz., days to first harvesting, number of pods per
plant, pod length, pod width and hundred green pods weight
and green pod yield per plant were recorded. In addition,
quality traits viz., crude protein (Lowry et al., 1951), crude
fibre (Chopra and Kanwar, 1976), carbohydrate (Hedge
and Hofreiter, 1962) and ascorbic acid (A.O.A.C, 1975)
contents in the pods were also estimated.

Pooled analysis was carried out by combining both
kharif and rabi data for all the 20 characters studied. Mean,
range, genotypic coefficients of variation (GCV) and
phenotypic coefficients of variation (PCV) were estimated
according to Burton (1952); heritability in broad sense
(h?bs) was estimated according to Burton and Devane
(1953); genetic advance (GA) and genetic advance as per
cent of mean were calculated by Johnson et al. (1955);
correlation coefficient analysis by Robinson et al. (1951).
Pooled season data used for statistical analysis

RESULTS AND DISCUSSION
Per se performance of genotypes

In the study, all 20 dolichos bean genotypes exhibited
significant differences in pod vyield (Table 2). The highest
green pod yield per plant in kharif was from Ankur Gold
(487.50 g), while Acc.7 had the lowest (89.59 g). During
rabi, yields ranged from 53.84 to 452.11 g. Pooled data
revealed Ankur Gold had the highest yield (469.80 g) and
Acc. 6 had the lowest (87.49 g). These results align with
Chattopadhyay and Dutta (2010).

Variability parameters

A wide range of variability was observed among genotypes,
with PCV exceeding GCV for all characters, indicating some
environmental interaction (Table 3). The narrow gap
between PCV and GCV suggests low environmental
influence. Plant height showed a higher proportion of
genotypic variance and minimal environmental impact, with
high heritability and GA supporting its reliability for selection.
In contrast, the studies by Basavarajappa and Byre Gowda
(2004) and Golani et al. (2007) showed low GCV and PCV,
moderate heritability with low genetic advance for plant
height in dolichos bean. In contrast, the number of primary
branches per plant had low genotypic variance and
moderate GCV and PCYV, indicating limited environmental
impact, with high heritability and low GA aligning with Borah
and Shadeque (1992). Minimal differences between
phenotypic and genotypic variance for days to first flowering,

indicated by a narrow gap between PCV and GCV, suggest
low environmental influence, similar to Nath et al. (2009) in
cowpea. High heritability coupled with high genetic advance
as per cent of mean observed for 50% flowering character
in kharif. During rabi, it showed low PCV and GCV with
high heritability estimates coupled with moderate genetic
advance. Days to 50% flowering showed high PCV and
GCV, consistent with (Pandita et al., 1980; Kabir and Sen,
1987; Basavarajappa and Gowda, 2004 and Chattopadhyay
and Dutta, 2010). Days to first harvesting were recorded
high phenotypic and genotypic coefficients of variability with
high heritability estimates coupled with high genetic
advance in both kharif and rabi aligning with Rathi and
Dhaka (2007) in pea. The higher PCV compared to GCV
indicates that environmental factors influence the
phenotypic expression of traits. However, a smaller
difference between GCV and PCV suggests a minimal
environmental impact, emphasizing the stronger role of
genetic factors in trait expression. High heritability
estimates indicate that phenotypic values are reliable and
can be effectively used for trait selection.

High PCV and GCV values for the number of racemes
per plant, along with high heritability and genetic gain,
indicate additive gene effects, consistent with Uddin and
Newaz (1997) and Ali et al. (2005). However, Basavarajappa
and Byre Gowda (2004) reported moderate heritability
coupled with low genetic advance for this trait in lablab.
Raceme length showed moderate PCV and GCV with a
narrow gap, suggesting suitability for selection, as noted
by Pandita et al. (1980). This trait showed high heritability

Table 1: List of Dolichos bean genotypes collected for genetic analysis.

Genotype Source

Short duration types

CO 12 TNAU, Coimbatore
CO13 TNAU, Coimbatore
CO(Gb)14 TNAU, Coimbatore
Arka Jay ICAR - IIHR, Bangalore
Arka Vijay ICAR - IIHR, Bangalore
HA 3 GKVK, Bangalore

HA 4 GKVK, Bangalore
Arya Private variety

Green lady Private variety

Ankur gold Private variety

Medium duration genotypes

Acc. 1 Rasipuram, Namakkal
Acc. 2 Sengam, Thiruvannamalai
Acc. 3 Papparapatti, Dharmapuri
Acc. 4 Morappur, Dharmapuri
Acc. 5 Pennagaram, Dharmapuri
Acc. 6 Pappanur, Dharmapuri
Acc. 7 Krishnagiri

Acc. 8 Ellampillai, Salem

Acc. 9 Mecheri, Salem

Acc. 10 Mecheri, Salem
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with moderately low genetic gain depicting suitability for
the selection in breeding programme. The number of
racemes per plant and flower buds per raceme exhibited

high PCV, GCV, heritability and GA, supporting findings by
Uddin and Newaz (1997). However, Basavarajappa and
Byre Gowda (2004) reported moderate heritability coupled

with low genetic advance for this trait in lablab.
High phenotypic and genotypic variance, along with
elevated PCV and GCV, were recorded for the number of

Table 2: Mean performance of lablab genotypes for green pod
yield per plant.

Pod yield/plant (g)

Genotype pods per plant, indicating strong selection potential
Kharif Rabi Pooled (Pandita et al., 1980; Borah and Shadeque, 1992). Very
CO12 332.56 312.40 322.48 high heritability and genetic gain support effective selection
CO 13 344.24 329.62 336.93 (Joshi, 1971; Arunachala, 1979; Uddin and Newaz, 1997).
CO (Gb) 14 296.56 292.11 294.33 High heritability with high genetic advance indicated these
Arka Jay 287.90 308.59 298.25 characters were controlled due to considerable additive
Arka Vijay 276.63 264.47 270.55 gene effects (Panse, 1957). Pod length and width showed
HA 3 220.07 207.38 213.72 high PCV and GCV with high heritability but low GA (Borah
HA 4 257.91 249.06 253.49 and Shadeque, 1992; Ali et al., 2005). Hundred green pod
Arya 432.04 424.33 428.19 weight also had high PCV, GCV and heritability, with
Green lady 310.54 295.52 303.03 moderate GA, suggesting some selection limitations
Ankur gold 487.50 452 11 469.80 (Basavarajappa and Gowda, 2004; Chattopadhyay and
Acc. 1 238.17 295.83 232.00 Dutta, 2010). Green pod yield per plant and per hectare
Acc. 2 306.33 385.36 390.84 exhibited high GCV, PCV, heritability and GA, indicating
Acc. 3 94.00 53.84 88.20 minimal environmental impact and effective selection due
Acc.4 156.04 86.76 121.40 to additive gene actioh. Phenotypic Coeﬁicieqt of Var?altion
Acc.5 188.03 91.11 139.57 values were usually hlg.her. thqn the Gepotyplc Coefficient
taoe e wan O vnalon vaues ndicaing ie iiuence of te
vi \% ypi i
Ace.7 89.59 7520 103.21 this trait would be less e¥fective (Jyothireddy et al., 2018).
Acc.8 147.61 79.74 113.68 . o .
ACC.9 132.78 6521 99.00 Protein content showed Igw non-.genle.nc influence with
moderate GCV and PCV, high heritability and low GA.
Acc.10 122.32 7537 98.85 Carbohydrate content followed similar patterns, while crude
SE (d) 9.69 13.84 11.03 fibre content had high variance and heritability, suggesting
CD (0.05) 19.63 28.02 2354 effective selection with minimal environmental impact.

Table 3: Estimates of variability and genetic parameters of lablab genotypes (Pooled).

PCVv GCV Heritability GA as %
Characters Mean Range

(%) (%) (%) (BS) of mean
Plant height (cm) 109.64 73.36-135.69 15.24 15.22 99.71 31.33
Primary branches/plant 5.47 4.29-6.19 18.24 12.75 48.45 18.39
Days to first flowering 60.00 37.17-85.00 44.86 44.63 99.03 91.52
Days to 50 per cent flowering 65.06 53.33-73.67 27.34 27.08 99.28 83.62
Number of racemes/plant 7.72 5.99-12.57 35.17 32.82 87.03 63.1
Raceme length (cm) 31.01 26 .45-38.45 16.83 15.34 3.98 6.306
Number of flower buds/raceme 23.75 15.50-35.17 35.82 28.52 63.36 46.80
Number of nodes/raceme 8.17 6.73-10.47 26.57 24.48 84.70 46.45
Days to first harvesting 77.65 50.83-106.67 41.41 39.26 89.88 76.70
Number of pods/plant 78.56 39.52-144.62 50.81 44.12 77.68 80.13
Pod length (cm) 7.66 4.42-13.98 52.59 44.78 72.46 78.56
Pod width (cm) 1.90 1.30-2.88 30.56 18.10 34.84 22.09
Hundred green pods weight (g) 390.50 304.17-755.00 43.91 28.09 40.92 37.03
Number of seeds per pod 3.68 3.17-5.50 28.53 19.61 47.24 27.93
Green pod yield/plant (g) 235.25 87.49-509.87 73.66 66.83 82.33 124.93
Total yield (t/ha) 6.34 2.02-13.22 74.51 68.22 83.80 128.75
Crude protein (%) 3.23 2.74-3.52 14.65 8.06 27.27 8.39
Carbohydrate (%) 5.93 4.99-6.93 19.59 15.15 58.54 24.13
Crude fibre (%) 2.65 1.28-3.87 53.91 50.05 85.85 100.00
Ascorbic acid (mg/100 g) 8.06 6.84-9.66 19.61 15.18 59.91 24.30
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Moderate heritability was exhibited for carbohydrate content
coupled with low genetic advance as per cent of mean.
These findings supported by Sarma et al. (2010).

Correlation of green pod yield with quantitative traits

The correlation coefficients for 15 traits studied during the
kharif and rabi seasons are shown in Table 4 and 5. The
analysis revealed a positive and highly significant
association between green pod vyield per plant and traits
such as raceme length, number of flowers per raceme,
number of nodes per raceme, number of pods per plant,
pod length, pod width, hundred green pod weight and
number of seeds per pod in both seasons. The increased
green pod yield observed in kharif season sowing could
be attributed to the production of higher amounts of
photosynthates. This is likely due to the optimal
temperature and greater sunshine hours during the
vegetative phase, which is favourable for Dolichos bean, a
photosensitive crop (Venkatesan et al., 2024). These traits
are key contributors to yield in lablab bean, aligning with
the findings of (Pandey and Dubey, 1972 and Golani et al.,
2007).

During kharif, days to first flowering and 50% flowering
were positively correlated with raceme length and number
of flowers per raceme, but negatively with number of pods
per plant. Raceme length positively correlated with multiple
traits, including green pod yield, but negatively with days to
first harvesting. Number of flower buds per raceme showed
positive correlations with raceme length and nodes but
negative correlations with days to first harvesting. In rabi,
days to first flowering positively correlated with raceme
length and number of flowers per raceme but negatively
with other traits. Raceme length correlated positively with
nodes, number of pods per plant and green pod yield.
Number of flower buds per raceme had mixed correlations,
while number of pods per plant was positively associated
with several traits but negatively with plant height and
flowering days. Strong correlations between number of
pods per plant and pod length were noted in both seasons.

The local genotypes with longer duration produced
higher green pod yield. This may be due to more vegetative
growth and larger duration of flowering and reproductive
growth leading to more number of racemes, flowers and
pods. In Dolichos bean, early-maturing types accumulate
less biomass (Mass et al., 2003). Positive associations
between days to 50% flowering, number of green pods per
plant and number of inflorescences with yield have been
noted (Joshi, 1971; Dahiya et al.,, 1991; Basavarajappa
and Gowda, 2004; Ali et al., 2005). However, excessive
primary branches negatively impact green pod yield due to
increased vegetative growth. Thus, selecting genotypes
with fewer primary branches but more racemes and pods
is recommended. Days to 50% flowering positively
correlates with racemes per plant and pods per plant,
indicating that longer duration bush types vyield better
(Arunachala, 1979; Dahiya et al., 1991; Basavarajappa and

Table 4: Genotypic correlation among yield and yield influencing traits of lablab genotypes during kharif.

15
0.59**

14
- 0.54*

13
-0.53*

12
-0.58**

11
-0.45*

10
-0.36

1.00 0.48* 0.74** 0.72** -0.17 -0.56** 0.44* -0.39 0.77**

1

0.12
0.87**
0.86**
0.51*
0.76**
0.78**
0.64**
0.82**
0.97**
0.70**
0.99**
0.68**
0.84**
1.00

0.12
-0.83**
-0.82**

0.44*

0.89**

0.98**
0.82**
-0.82**
0.97**
0.88**
0.98**
0.62**
00

0.47*

-0.49*
-0. 47*
0.59 **
0.65 **
0.67**
0.62 **
-0.48*
0.64**
0.67**
0.68 **

1.00

0.08
-0.81**
-0.80**

0.26

0.81**
0.87**
0.99**
-0.81**
0.95**
0.84**
1.00

0.25
-0.70**
-0.68**
0.69**
0.94**
0.85**
0.93**
-0.69**
0.92**
1.00

0.05
-0.75**
-0.74**

0.25

0.75**
0.97**
0.70**
-0.74**
1.00

0.23
0.99**
0.99**
-0.25
-0.86**
-0.70**
-0.74 **
1.00

0.29
-0.76**
-0.74**

0.45*
0.71**
0.79**

0.21
0.71**
0.70**
0.40*
0.82**
1.00

0.08
-0.87**
-0.84 **
0.46 *

1.00

0.41
-0.26

-0.23
00

0.23
0.99**

1.00

0.24
00

1.00

raceme, 9- days to first harvesting, 10- No. of pods/ plant, 11- Pod length, 12- Pod width, 13- 100 green pod weight, 14- No. of seeds/pod, 15- Pod yield/plant, *Significant at 5%

00
1- Plant height, 2- Branches/plant, 3- Days to first flowering, 4- Days to 50% flowering, 5- No. of racemes/plant, 6- Raceme length, 7- No. of flowers/raceme, 8- No. of nodes/
level **Significant at 1% level.

11
12
13
14
15
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x EOf ok ox ox % f ox % % % ¥ g v Gowda, 2004; Ali et al., 2005; Chattopadhyay and Dutta,
2_}) — Z‘D "L‘n Xk k¥ go x k. ¥ ¥ ¥ O % w . .
G fjcc333oNaa0Na 2|8 = 2010). Primary branches, however, have no significant
? ffPecocofco0o00o0 - 3 positive associations with yield traits and negatively affect
° =
s g green pod yield.
po bt L LLLLELEELE o = 2 The significant positive association of the number of
3 S 2 5 i SCRTH®o RS 2 = racemes per plant with green pod yield, number of pods
°e-eeeececeocoo0 £ per plant and days to 50% flowering (Uddin and Newaz,
g3 1997; Basavarajappa and Gowda, 2004; Ali et al., 2005;
5 o go SRR IR g 2 Upadhyay and Mehta, 2010) sug.gests that sglecting plants
9 3233 TIRITTBB 2 z B with more racemes can boost yield. It is evident from the
' 79000 Tooo0o = & results that the selection for longer duration accessions
° 9 among bush types results in higher yields. It is mainly
% TR 2 ] because, days to 50 per cent flowering is positively
* X% .
NBILL2SEDRR3583 N associated with several yield components which are in
$°%%occcc9cc §,§ turn positively associated with yield. The primary branches
5 2 did not show significant positive association with any of
b b555 1 EEELL o @ z the traits studied. However, it has significant negative
Aliselzearea g § z association with important yield components. Therefore, it
' FTeeeese = < has significant negative association with green pod yield.
S Raceme length was significantly associated only with the
TEEEEEEE 6 g 9 9 y
o805 hbibdIS £ D number of flower buds and nodes per raceme, not pod
“Fl9 S NN oo~ R 8 ; i
S To9cocococ o 5 = yield (Baswana et al., 1980; Pandita et al., 1980). Number
3 '§ of nodes per raceme positively correlated with flower buds
. N « ox ¥ ox % % g ¢ and raceme length. The number of flower buds per raceme
3 ¥ 0 x ¥ & X XK K O Q 9 9
glo|R 283 QIR S g e was strongly correlated with green pod vyield, number of
=) o coQee B = racemes per plant, number of pods per plant, raceme length
5 S and number of nodes (Uddin and Newaz, 1997). Therefore,
: - T T S b3 selecting genotypes with more racemes and flower buds
glw|lh =8 I8F R & S is recommended. Additionally, the number of pods per plant
= cPococosococ c T Y, p
S - P ¥ e e s S had a significant positive correlation with days to 50%
) . v e e . _% B flowering and number of flower buds (Joshi, 1971;
Blel8Inb&E8 < " Baswana et al., 1980; Uddin and Newaz, 1997;
3 c°®°dcsdc °g ﬁ Basavarajappa and Gowda, 2004; Chattopadhyay and Dutta,
B o= 2010). Hundred green pod weight was positively correlated
=) g p g
2 2§ ith both pod width and length.
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E % 13 25 er plant (487.50 g), while Acc.7 had the lowest (89.59 g).
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o2 3883 E= i: In rabi, yields ranged from 53.84 to 452.11 g. The pooled
= ' Y 2! analysis showed Ankur Gold with the highest yield
= O
2 o o 469.80 g) and Acc.6 with the lowest (87.49 g). Protein
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ot |g NS 8 o content varied from 2.74% to 3.55%, with CO (Gb) 14 being
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= S o - 3 Z the highest. For optimizing yield and quality, a selection
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c| ™| &Y 2 2 2 crude fibre and high protein content, is recommended.
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