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Abstract— Lablab purpureus (L.) sweet is an ancient
multipurpose legume that combines use as human food
and forage in addition to serving as a cover crop for soil
conservation. The crop is believed to be cultivated in
south India as early as 1400 — 1500 BC. Although wide
variability for agro-morphological traits exists in India, a
more extensive germplasm collection and evaluation has
not been reported so far. Hence the present study was
undertaken with a set of 50 lablab accessions mainly
collected from south India including nine accessions of
exotic origin. All the 50 accessions were characterized for
29 qualitative and 10 quantitative traits. Further, there
exists very high genetic differentiation between the exotic
and the lines of Indian origin as also evident from biplot
and scatter plot analysis. Although the exotic lines
deviated for the Indian lines for majority of the traits,
much of the useful variation for genetic improvement of
vegetable traits existed among the Indian accessions
while, the exotic lines possessed traits of forage
importance.
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l. INTRODUCTION
Lablab bean or field bean or dilichos bean (Lablab
purpureus L. sweet) is one of the ancient multipurpose
crops widely distributed in India. Africa and South East
Asia (Maass et al.2005). The crop is predominantly
grown for grain, vegetable and fodder. Studies in Lablab
have shown that the perennial types have considerable
genetic and morphological diversity. For its use as pulse,
white or cream coloured seeds are preferred over dark
seed types. The most preferred types for vegetable are
long pods, bold seeded with high pod fragrance. Cultivars
with high biomass yield and drought tolerance are mostly
suited for forage purposes. The crop has also been used as
garden plant in USA for generations due to its beautiful
dark green purple veined foliage with large spikes
clustered with deep violet and white pea like blossoms.
Lablab bean is better adapted to drought conditions as
compared to common bean (Phaseolus vulgaris) and
cowpea (Vigna unguiculata). The Rongai cultivar was
derived from Rongai distric of Kenya and released in
Australia in 1962 (Wilson and Murtagh 1962) the crop is
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adaptable to diverse climate conditions such as arid, semi-
arid, sub-tropical and humid conditions. In India, it is
concentrated in the peninsular region and is cultivated in
Karnataka, Tamil Nadu, Maharashtra and Andhra
Pradesh.

Sufficient agro-morphological variation for yield and its
attributes is found in Indian accessions but molecular
diversity studies conducted with a set of 62 Indian
accessions using AFLP and EST-SSR markers revealed
narrow genetic diversity (Venkatesha et al.2007).
Substantial variation for adro-morphological traits among
lablab accessions was reported (Uddin and Newaz 1997,
Mahadevu and Byre Gowda 2005, Islam 2008, Savitha
and Ravikumar 2009, Girish and Byregowda 2009,
Mohan et al.2009, Latha et al.2009, Upadhyay and Mehta
2010). Research information on this crop is not
widwspread and scattered in a limited number of journal
and reports. Despite its wide distribution in the Asian and
African countries it is still considered a neglected crop
with underused potential. For use as a legume, vegetable
or forage crop, an understanding of available genetic
diversity is the first step for future crop improvement.
Information on genetic diversity and population structure
is pre-requisite for planning breeding programs as it
assists in choosing of divergent parents for crossing,
providing more rational basis for expanding genes pool
and for identifying genotypes that harbor valuable genes
for its incorporation in breeding programs. Moreover,
understanding the genetic structure in the populations
facilitates appropriate genetic conservation strategies
(Bhosale et al.2011). a better utilization and a fuller
exploitation of collected materials required better
knowledge of the variability existing among the
collections. Therefore the present study was aimed at
accessing patter of variation among the 50 Indian and
exotic accessions for 10 quantitative and 29 qualitative
traits, genetic structure among the accession and to
identify trait relationship for important yield attributing
traits.

1. MATERIALS AND METHODS
2.1. Genetic materials
A total of 50 lablab accessions were used in the present
study. All the 50 germplasm accessions were raised in
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augmented design at the R. B. S. College, Agriculture
Dept. Bichpuri, Agra, Uttar Pradesh, India. Each
accession was sown as single rows of 3 M length with
inter row spacing of 60 cm and 15 cm between plants. All
recommended package as per the requirement of the crop
was adopted. Observations were recorded on 29
qualitative characters (table 1) and 10 quantitative
characters (days to 50% flowering, plant height (cm),
pods per plant, green pod yield per plant (g), dry seed
yield per plant (g), days to maturity, seeds per pod, 100
seed weight (fresh and dry), shall recovery percent (dry)
based on the descriptors provided by the International
Plant Genetic Resources Institute.

1. RESULTS AND DISCUSSION
3.1 Frequency distribution for qualitative traits
3.1.1 Seedling and plant characteristics
The frequency distribution for 29 qualitative traits is
given in table 1. The emerging cotyledon colour was
observed green in 40 (13.08%) accessions and white in 10
(1.92%) accessions. The hypocotyl colour was observed
to be white in all the 50 accessions. Majority of the
accessions 38 (13.22%) were found to be non-pigmented,
whereas, 8 (0.438%) extensively pigmented. In 3 (1.33%)
accessions, the stem pigmentation was found to be almost
solid and in 1 (0.12%) accessions, it was localized nodes.
The growth habit was observed to be intermediate in 44
(14.60%) accessions while 6 (0.40%) were found to be
determinate. With regard to branch orientation, 27
(11.33%) accessions possessed branches tending to be
perpendicular to main stem while, 4 (1.33%) were found
to have short and erect lateral branches.
3.1.2 Leaf characteristics
The vein colour of fully developed primary leaves was
observed to be green in 48 (13.50%) of the individuals
while, 2 (1.50%) recorded purple colour. The leaf
anthocyanin was absent in all the 50 accessions studied.
Leaves of almost half the number of accessions 22
(7.23%) were pale green while, 28 (7.77%) were observed
to be green. High variation was observed for leaf
hairiness. The number of accessions belonging to
glabrous group were 20 (5.58%) while, 26 (8.39%)
individuals possessed low pubescence and 4 accessions
(1.03%) were moderately pubescent. A total of 45
(14.06%) accessions possessed round leaf shape, 2
(0.12%) ovate and 3 (0.82%) ovate-lanceolate. Leaf
persistence was observed when 90% pods were ripened.
A total of 45 (12.61%) accessions were classified under
most leaves remaining category.
3.1.3 Flower characteristics
Wide variability was observed for flower bud colour. The
flower bud colour recorded white in 2 (1.00%) accessions,
cream in 39 (11.00%) accessions, light yellow in 1
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(0.52%) accessions, pink in 6 (1.48%) accessions and
purple in 2 (1.00%) accessions. The standard petal colour,
wing petal colour and keel petal colour were white in 40
(13.06%) accessions, pink in 7 (0.94%) and purple in 3
(1.00%) accessions respectively.

3.1.4 Pod characteristics

The pod curvature was observed straight in 20 accessions,
slightly curved in 20 accessions respectively. High
variability was observed for pod pubescence, one of the
most important character which attributes to resistance for
insect pests. Maximum numbers of accessions (42) were
found to be moderately pubescent, 1 were found to be
pubescent and 7 accessions were found to be glabrous.
Pod beak was recorded short in 7 accessions, medium in
4, long in 38 and thick in 1 accessions. Pod fragrance is
one of the characters influencing consumer acceptability.
Pod fragrance was estimated to be absent in 3 individuals,
low in 7, medium in 30 and 10 accessions with high
fragrance. With respect to constriction on the pods, most
of the accessions (45) were slightly constricted while, 4
accessions constricted and 6 accessions have no
constriction. The distribution of pod colour was 0.28% as
white, 1.06% in cream, 12.26% in green, 0.56% in green
with purple stature and 0.28% purple. Erect type of pod
attachment was observed in 19 accessions, 30 with
intermediate and 1 accession with pendent type. Pod
attachment at maturity was found to be erect in 10
accessions, 35 with intermediate and 5 with pendant type.
3.1.5 Seed characteristics

Almost all the individuals (48) recorded green seed colour
on fresh seeds, while fresh seeds of 1 and 1 accessions
recorded cream and purple colour respectively. Oval seed
shape (46) was found to be dominant over the round seed
shape (4). Seed colour at maturity was observed to be
green in maximum of accessions whereas, only 9 and 1
accessions recorded cream and white colour respectively.
The dry seed colour was found to be highly variable as
compare to the fresh seed colour. A total of individuals
had 20 cream colour, 5 purple, 19 brown, 4 black and 1
green in colour. The seed shape of the dry seeds was
classified as oval in a total of 25 accessions, round in 20
accessions; only one accession was classified under flat
category. No variability was recorded for seed texture at
maturity and all the accessions (50) were found to be
moderately ridged.

Iv. CONCLUSIONS
50 lablab accessions sown as single rows of 3 M length
with inter row spacing of 60 cm and 15 cm between
plants were observed for 10 quantitative characters (days
to 509% flowering, plant height (cm), pods per plant, green
pod yield per plant (g), dry seed yield per plant (g), days
to maturity, seeds per pod, 100 seed weight (fresh and
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dry), dhall recovery percent (dry) based on the descriptors
provided by the International Plant Genetic Resources
Institute.They were found to be different and are
promising candidates for breeding.
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Table.1: Characterization of lablab accessions using descriptors provided by the international plant Genetic resources

Institute.
S.No Character State of Expression Score No. of Frequency
accessions

1 Emerging cotyledon colour White 1 10 1.92
Green 2 40 13.08
purple 3 0 0.00

2 Hypocotyl colour White 1 50 15.00
green 2 0.00

3 Stem pigmentation No pigmentation 0 38 13.2
Localized to nodes 3 1 0.12
Extensive 5 8 0.438
Almost solid 7 3 1.33

4 Vein colour (fully developed | Green 1 48 13.50

primary leaves, on inner face)

Purple 2 2 1.50

5 Leaf anthrocyanin Absent 0 50 15.00
present 2 0.00

6 Leaf colour Pale green 1 22 7.23
Green 3 28 7.77

7 Leaf hairiness Glabrous 0 20 5.58
Low pubescent 3 26 8.39
Moderately pubescent | 5 4 1.03
Highly pubescent 7 0 0.0

8 Leaf shape Round 1 45 14.06
Ovate 3 2 0.12
Ovate-lanceolate 5 3 0.82
Lanceolate 7 0.0
Linear- lanceolate 9 0.0

9 Leaf persistence (when 90% pods | Few leaves remaining | 3 45 12.61

are ripe)

Intermediate 5 0.00
Most leaves remaining | 7 5 2.39

10 Growth habit Determinate 6 0.40
Semi-determinate 2 0.00
Indeterminate 3 44 14.60
Others (specify) 4 0.00
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11 Branch orientation Short and erect lateral | 3 4 1.33
branches
Branches tending to be | 5 27 11.33
perpendicular to main
stem, medium in
length
First lateral branches | 7 19 2.34
long and spreading
over ground
12 Flower bud colour White 1 2 1.00
Cream 2 39 11.00
Light yellow 3 1 0.52
Pink 4 6 1.48
purple 5 2 1.00
13 Standard petal colour White 1 40 13.06
Cream 2 0.00
Light yellow 3 0.00
Pink 4 7 0.94
purple 5 3 1.00
14 Wing petal colour White 1 40 13.06
Cream 2 0.00
Light yellow 3 0.00
Pink 4 7 1.00
purple 5 3 0.94
15 Keel petal colour White 1 40 13.06
Cream 2 0.00
Light yellow 3 0.00
Pink 4 7 1.00
purple 5 3 0.94
16 Pod curvature Straight 0 20 5.10
Slightly curved 3 20 4.00
Curved 5 10 5.90
17 Pod pubescence Glabrous 0 7 1.00
Moderately pubescent | 3 42 13.39
Pubescent 5 1 0.61
18 Pod beak Short beak 1 7 3.00
Medium beak 2 41 0.66
Long beak 3 38 11.22
Thick beak 4 1 0.12
19 Pod fragrance Absent 0 3 0.38
Low 1 7 3.56
Medium 2 30 10.06
high 3 10 1.00
20 Pod constriction No constriction 0 1 0.78
Slightly constricted 3 45 13.22
constricted 5 4 1.00
21 Pod colour White 1 1 0.28
Cream 2 3 1.06
Green 3 43 12.26
Green with purple | 4 1 0.56
suture
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Purple 5 1 0.28
Dark purple 6 1 0.56
Red 7 0.00
22 Pod attachment Erect 1 19 6.78
Intermediate 2 30 7.94
Pendent 3 1 0.28
23 Pod attachment at maturity Erect 1 3.11
Intermediate 2 35 10.28
Pendent 3 1.61
24 Seed colour (fresh) Green 1 48 14.16
Cream 2 1 0.56
Purple 3 1 0.28
Brown 4 0.00
Black 5 0.00
25 Seed shape (fresh) Round 1 4 3.06
Oval 2 46 11.94
Flat 3 0.00
Others (specify) 4 0.00
26 Seed colour at maturity White 1 1 0.56
Green 2 40 10.28
Cream 3 9 4.72
Purple 0.00
Brown 0.00
Black 0.00
27 Seed colour (dry) Green 1 1 0.83
Cream 2 20 4.61
Purple 3 5 1.17
Brown 4 19 6.28
Black 5 4 2.11
28 Seed shape (dry weight) Round 1 20 6.78
Oval 2 25 8.22
Flat 3 1 0.28
Others (specify) 0.00
29 Seed texture at maturity Smooth 3 0.00
Moderately ridged 5 50 15.00
Markedly ridged 7 0.00
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