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A total of 107 lablab bean germplasm representing 20 different countries were evaluated
for major morphelogical characters such as growth habit, plant type, number of branches,
flowering response to photoperiod, pigmentation on stem, petiole, leaf vein, leaf margin, petal,
sepal, pod and seed coat and size of leaf, pod and seed. Variation was found among the
germplasm (dissimilarity value ranged from 0.0-114.6) but no definite regional gene pool was
identified. Wild type accessions were very close in their morphology, whereas Asian accessions
showed much variation.

INTRODUCTION

Lablab or hyacinth bean (Lablab purpureus) is one of the important legume
vegetables cultivated in India and Bangladesh since earliest time and a great number of
land races are found in this area (Purseglove, 1977; Rashid, 1993). India, Southeast Asia
or Africa is thought to be the origin of lablab bean, although presently it is cultivated all
over the world. In southeast India it is one of the major source of dietary protein
(Shivashankar et al., 1993). In Northern Australia it is extensively used as lay legume,
providing high yield of forage and it improves the yield and protein content of subsequent
grain crops (Lloyd et al., 1991).

With its potential to be a major legume vegetable, it is still a less advanced crop.
Sporadic developmental works have been done in India, Bangladesh and very recently in
Australia (Shivashankar et al., 1993; Rashid, 1993; Konduri et al., 2000).

As a part of variety development program, present study was conducted to clarify the
amount of variability available for different component characters in this crop. Therefore,
the main objectives were to collect information on genetic divergence among the existing
varieties and to elucidate the relationship of genetic diversity with their geographical and
ecological background.

MATERIALS AND METHODS

Plant materials
A total of 107 lablab bean accessions was used. Thirteen accessions were collected

! Laboratory of Horticultural Science, Division of Agricultural Botany, Department of Plant Resources,
Graduate School of Bioresource and Bioenvironmental Sciences, Kyushu University
! Corresponding author

465



466 N. Sultana et al.

from Bangabandhu Sheikh Mujibur Rahman Agricultural University, Bangladesh (formerly
Institute of Postgraduate Studies in Agriculture, IPSA). Among them, 11 accessions,
IPSA-1 to IPSA-11 were developed at IPSA and released by National Seed Board. They
are photoinsensitive and year round variety. ‘Noldog’ was also a variety of IPSA selected
from local land races. JER was a variety of Japan and was used as one of the parent in the
hybridization program at IPSA. Twenty accessions were collected from Plant Genetic
Resource Center (PGRC) of Bangladesh Agricultural Research Institute (BARI). They
had been collected from different parts of the country. Eleven accessions were intro-
duced from Asian Vegetables Research and Development Center (AVRDC), Taiwan,
among which two were from Indonesia, five from Philippines and four from Thailand.
Sixty accessions were provided by Commonwealth Scientific and Industrial Research
Organization (CSIRQ), Australia. They were from Angola (4 accessions), Brazil (3),
China (1), Colombia (1), Hungary (1), India (24), Indonesia (3), Kenya (2), Myanmar (2),
Russia (2), South Africa (1), Sudan (1), Tanzania (1), USSR (1), Zambia (4) and
Zimbabwe (3). Besides, two cultivars, Rongai from Kenya and Highworth from India and
other two unknown varieties were also from CSIRO. Two Japanese commercial varieties
and one determinate accession from India were also used.

Seeds of all accessions from Bangladesh, AVRDGC and Japan were sown in plastic pots
(12 ¢m in diameter) containing a mixture of pumice: vermiculite: sand (1:1:1, v/v/v) on 10
April 1998 and grown in a plastic house of Kyushu University, Those from CSIRO were
sown and grown in the same manner as above on 3 March 1999. Morphological and
physiological characteristics as listed in Table 1 were recorded.

Cluster analysis

A data matrix was generated from the parameters of characteristics as listed in Table
1 except petal, sepal and pod color and pod length due to the lack of flowering of some
accessions. Morphological dissimilarity among the accessions was calculated using the
Unweighted Pair—Group Method using Arithmetic average (UPGMA).

RESULTS AND DISCUSSION

Growth habit, plant type, number of branches and photoperiod sensitivity

Two types of growth habit, determinate and indeterminate were observed among the
collections (Table 2). The only determinate accession was found in India, one of the most
believed places of origin of this crop, whereas no determinate growth habit was found in
Africa, which is thought to be another probable place of origin. Indeterminate character
appeared to be the most abundant growth habit of lablab bean in nature. In a descriptive
report of 92 lablab bean accessions no determinate growth habit was found by Piper and
Morse (1915). In an Indian collection of 255 accessions of lablab bean, 11.37% determi-
nate accession was reported by Shivashankar ef al. (1977).

Plant type of determinate accession was classified as dwarf bush. Among other
accessions, 39% were SS, 16% were MS and 45% were LS types. About 35% accessions
had few branching, 29% had moderate and 36% had many branching. Most of the SS type
plants had few branching, whereas moderate to many branching types were in medium to
large spreading type plants.
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Table 1. Parameters of morphological and physiological characters studied in the collected lablab bean

accessions.
Item Parameter ‘ Item Parameter
A Growth  1: Indeterminate K Pod  1: White
habit 9: Determinate color  4: Green
B Plant 1: Dwarf bush 6: Mixed (Purple with white or green)
type 4: Small spreading vine (SS) 9: Purple
(0.7 to 1.4 m high and 0.5 to 0.6 m wide)
6: Medium spreading vine (MS) L Seed 1. Yellowish white
(1.0to 1.5 m high and 0.7 t01.0 m wide) coat  2: Yellowish brown
9: Large spreading vine (LS) color 3: Mixed (Yelloish white with
{More than 1.5 m high and 1.0 m wide} brown)
C No. of 1: A few(1 to 3 branches) 5: Brown
branches 5: Moderate {4 to 6 branches) 7. Chocolate
S: Many (More than 6 branches) 9: Black
D Response 1: Insensitive (Bloom all year round)
tophoto  4: Less sensitive (Bloom twice a year) M Pod  1:Long{Longer than8cm)
period 6: Sensitive (Bloom only in very short day) length 5: Medium (4 to 8 cm)
9: Highly sensitive (No bloom at all) 9: Short (Shorter than 4 cm)
E Stem 1: Light green N Leaf 1: Big (Bigger than 7x4.5 cm)
color 3: Green size 5. Medium (5x3.5to 7x4.5 cm)
5: Mixed (Light green and purple) 9: Small ( Smaller than 5x3.5 cm)
6: Mixed (Green and purple)
7: Red purple O Seed  1: Large (Larger than41 g/
9: Purple size 100 seed wt.)
F Petiole 1: Green 5: Mediumn(15t0 40 g/
color 5: Mixed 100 seed wt.)
9: Purple 9: Small (Less than 15 g/
G Leaf 1: Green 100 seed wt.)
margin 9: Purple
color
H Leaf 1: Green
vein 9: Purple
color

T Petal 1: White
color 5: Light purple

9: Purple

J Sepal 1: White

color 4: Green
6: Mixed (Purple with white or green)

9: Purple
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Table 2. Frequency distribution of morphological and physiological characteristics in the accessions.

Country  Accession A%

5 9 NF**

1

3 5 6 7 9

9

4 6 9

No.

of origin
ASIA

13

5

28

0 0 20 0 2 0 11 22

12 0 21

12 10 11

19

0o 0 12 2

33

33

Bangladesh
China

20 0
0

0

25

0 4 0 1

21

1 19 6 0 19 204 0 O

1

25

India

Indonesia

Japan

0

0

2

0

0 0 2 0O
0 0 5 0

Myanmar

5
4

ippines
Thailand

Phil

0

0O 0 4 0 0

0

0 0 0 4 O

0

AFRICA

4 0 0 O

0

0

Angola

Kenya
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SOUTH AMERICA
Brazil

South Africa
Sudan
Tanzania
Uganda
Zambia
Zimbabwe

Colombia

EUROPE

Hungary

Russia

0 2 0 0 O

0

USSR

2 0 0 0

58

2

107

UNKNOWN

0 0
63 8 28

0 2 0
27 94 13

2
23 24 52 8

9% 11

69 11

1 18 8 21

1

17 48 37 31 39

)

1

106

* Explanation of A to O and italic numbers are in Table 1.

** No flowering,



Table 2. (cont.)

5 9 NF

9

_ _L
NF 1 2 3 5 7

4 6 9

J
1

Accession
No.

of origin

ASIA

0 1 22 0 13 20 0

32

15

0 25 5 3 0

0

3

33

Bangladesh
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China

26

0
0
0
2

23 2 0

3

12

India

(U]

2

Indonesia
Japan

2 0 0 o
0 2 0 o0

5 0 0 O

2 0 0 0 0
0

2

0
0

0 2 0 0 O

0 0 0 0 O

0 2 0 0 O 0

Myanmar

0
0
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Thailand

4 0 0 O

3

0O 0 0 0 1

0
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0 4 0 0 O

3

0

0 4 0 0 0 0

0

1
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Kenya

0
0 0 0 0

0 2

0 2 0 o0

1

0 0 0 0 0O
0 0 0 0 O
0 0 0 0 0

0

1
0
0

South Africa
Sudan

T:

1
0 0 2

0o 0 o0 2

'anzania

0 0 0

0

0 0 0 0 2 0 0 0 o0 0
0 3 0 0

2
4

Uganda
Zambia

i 0 3 0 0 1
0 0 0 0 3

3

0

0O 0 0o 0 0 3

0

Zimbabwe

SOUTH AMERICA

Brazil

0

0 3 0

0

Colombia

0
0

1
0 2 0 O

0
0 0 0o 0 o0 2

0

0

EUROPE
Hungary
Russia

USSR

2
79

2 0 0 0 1 0 0 0 O
81 19

2 0 2 0 0 0 O
2

UNKNOWN

14 8 8 20

8

19 16 50 46 51 2

1

2

12 4 8

1 8 12 4 8

107

Total
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Number of SS and LS type accessions in Asian collections was equal (34 and 34).
Most of the Asian SS types were from Indian and Bangladeshi accessions along with two
Japanese accessions. All Bangladeshi SS type was developed at IPSA and they were all
photoinsensitive. All other Asian accessions along with Bangladeshi local land races were
LS type and photosensitive except one Chinese accession which was MS type and pho-
toinsensitive. Photosensitivity appears to have relations to plant type; dwarf bush and
small spreading vine (SS) types are insensitive to less sensitive, whereas large spreading
(LS) type plants are sensitive to highly sensitive to photoperiod.

Among 19 African collections, 79% were MS to LS types and 74% were sensitive to
highly sensitive types. Eight of 11 African accessions with LS type were extremely
spreading type and they were highly photosensitive. They were all represented from wild
types and possessed some unique morphological characteristics, for example, such as
very small leaf and seed size.

Pigmentation on stem, petiole, leaf vein and margin, petal, sepal, pod and seed coat

No direct association of stem and seed coat colors were observed. All the six types of
stem colors (light green to purple) and seed coat colors (yellowish white to black) were
found in Asia, whereas four types of stem colors and three types of seed coat colors were
in Africa. Green was the dominating stem color in Asia, whereas various colors were in
Africa.

A dominating petiole color in Asian accessions was green, whereas in Africa, purple
was the major color. For petal colors in African accessions, although 42% could not be
judged as they did not flower, 26% was white, 11% was light purple and 21% was purple,
whereas Asian accessions had white petals with high percentage (69%). In most cases,
accessions with purple stem color had purple petals, and those with green stem color had
white petals. Most of the accessions with green stem showed green petiole color and
those with purple stem had purple petiole. Seed color of 36 accessions out of 42 (=86%)
with purple or light purple petals was black, indicating an association of the colors of the
two organs.

Colors of leaf margin and vein were green or purple only, but no regional gene pool
was revealed. Only 12% accessions had purple leaf margin and 10% had purple vein
colors. Accessions with purple stem and purple petiole not always had purple leaf mar-
gin. Only five accessions from Bangladesh and one from each of India, Indonesia and
Philippines had purple stem, petiole, leaf margin, leaf vein, petals and pods.

Most of the accessions had green sepal and pod colors followed by mixed colors of
green and purple, and then purple. All the variations of sepal and pod colors were
observed in Asian accessions, whereas their colors were only green in African accessions
that flowered. There seems to be a close association between sepal and pod colors. For
example, in one accession of Thailand had white sepal with purple blotch on it and its pod
color was white with purple margin. Similarly, one accession of Indonesia had white sepal
color also had white pod color.

Pod length and leaf and seed size
Among 99 accessions number of long and medium pods were close (46 and 51), and
only two accessions from India had small pods. No association of pod size to leaf size or



Morphological and Phystological Variation in Lablab Bean

FRRRRRRRREE
AR

FEE
&

i
~_-8.

EEFERRA]
i

p

bia, $H637

ik

MHML 57

Indonesia, 29396

o

Thalaod, Tot-2458
i,
— — {
I(X;.O 50.0 0.0

Dissimilarity

EEEEEEE-E

ul

Group 1

Sub-group 2-1

Sub-group 2-1I

Sub-group 2-111

Group 2

Fig. 1. Dendrogram of 107 accessions of lablab bean constructed by morphological and
physiological characteristics using UPGMA based on Squared Euclidean dissimilarity
values. Wild type accessions are marked as W.
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to seed size was revealed.
Ninety—nine accessions had big to medium leaves and also large to medium seeds.
Only eight African accessions had small leaves and small seeds.

Cluster analysis

Cluster analysis grouped the accessions into two major groups, Group 1 and Group 2
(Fig. 1). All eight wild accession were classified into Group 1 together with the acces-
sions from Kenya (one accession), Tanzania (1), Sudan (1) and some Asian accessions
such as those from Bangladesh (7), Thailand (3), Indonesia (1), Philippines (4) and India
(1). The characters that divided the accessions into two groups seemed to be plant type
and colors of stem, petiole, leaf margin and leaf vein. Group 1 mainly consisted of the
plants with large spreading vine (LS) except only one accession from Bangladesh
(IPSA-1), whereas Group 2 involved dwarf bush, small to medium spreading vine (SS and
MS). Stem, petiole, leaf margin or leaf vein color was purple in all the accessions in Group
1, but the color of these organs/parts was not purple in those classified into Group 2,
except IPSA-3, IPSA-8, ODMH-5 and OT-71 from Bangladesh.

Group 2 was clustered into three sub-groups. Sub-group 2-1 was dominated by
Indian accessions (18 of 26 Indian accessions). All accessions from Angola, Russia, USSR,
Japan and China were also in this sub-group. Most of the accessions of this sub—group
were SS type and had a few branches. Sub-group 2-1 consisted of accessions from all
four regions (Asia, Africa, South America and Europe) and they were all photosensitive.
Sub-group 2-I was formed only with one determinate accession that was dwarf bush and
photoinsensitive.

In spite of the existence of wild type accessions in Africa, collections from Asian
region possessed much variability (dissimilarity value ranged from 0.0-80.5). It was
difficult to consider the place of origin of this plant from the present study.
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