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Pulses are native of  India and  most of them are cultivated on a large scale in South India. Lablab purpureus is an ancient 
underutilized legume vegetable crop widely grown throughout the world for its green pod for human consumption. Lablab 
purpureus is a twining herb with stipulate and trifoliate leaves. In the present study, variations in the reproductive characters of 
L.purpureus subsp. purpureus and L. purpureus subsp. uncinatus were analysed. For this floral phenology, floral biology, 
anthesis, stigma receptivity, pollen viability, pollen morphology and seed characters were observed . The inflorescence is a 
raceme with purple or white flowers. The pod isvariable in shape, size and color with a wavy margin. The flower  opening  
occurs   between 11.30 am and  04.00 pm  and anther dehiscence occurs before the flower opening. The stigma became 
receptive from 07.30 am to 06.00 pm on the day of the flower opening. The stigma is wet, papillate with solid style. Flower size 
and colour  were found to be varying  between ttwo subspecies,. In L.purpureus subsp. purpureus the flowering was seasonal 
but L.purpureus subsp. uncinatus  it was observed throughout the year with peak flowering during the winter . Pollen 
morphology, pod size, seed color and  size varies between two subspecies.  These characters during the present investigation 
have been recorded for the first time and  can be considered as marker  for the identification of L. purpureus at subspecies level . 
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The Lablab purpureus (L.) sweet is an underutilized undertaken for collecting information on various reproductive 
vegetable crop of the family Leguminosae. It is commonly characters of two subspecies of L.purpureus. 
known as Field bean, Hyacinth bean, Country bean, Indian 

MATERIALS AND METHODSbean, Egyptian bean, Sem, Avare and Avarai, etc. (Ayyangar 
and Nambiar 1935). Lablab possesses wide adaptability to the Present study was carried out in the Department of 
tropics and sub-tropic regions. India is considered as the Botany, University of Kerala, India during, 2016-2019. Seeds 
center of origin of Lablab with a large number of taxa of the 50 accessions of two subspecies Lablab purpureus (L.) 
available throughout the country especially in South India. It Sweet, Hort. Brit. [Loudon] ed. 1. 481 (1826) and Lablab 
is highly resistant to drought and shade (Luke 1965). It is purpureus (L.) Sweet ssp. uncinatus Verdc., Kew Bulletin 24. 
grown as vegetable, pulse, fodder, green manure, cover crop, 410.(1970) were collected from different places in South 
for pharmaceutical and ornamental purposes. However, India. Seeds of 15 plants of each accession were grown in the 
Lablab exhibit wide range of morphological variations for experimental field. Data on phenology of flowering, floral 
adapting to diverse environmental conditions (Shivashankar biology, anthesis, stigma receptivity, pollen viability, pollen 
and Kulkarni 1992). Among the legumes, Lablab constitutes morphology and seed morphology were collected and 
an essential source of therapeutic agents used in the modern as statistically analysed using IBM SPSS Statistics 22 for the 
well as traditional systems of medicine (Chaitanya et al. elucidating the differences in various characters between the 
2011). Lablab is an important self-pollinated crop and used as two subspecies.

Pollen sterility—Pollen grains collected from the plants just a vegetable for its green pods, which are known to harbor a 
before anther dehiscence were mounted in acetocarmine-good amount of carbohydrates, protein, minerals and dietary 
glycerin mixture (1:1) on a clean glass slide. Five slides each fiber with a very little amount of anti-nutritional agents and 
were prepared for each species.The slides were kept thus restricted its cultivation and trade in Kerala. 
undisturbed for 1 hr. and pollen grains were then scored from Eevaluation of L. purpureus germplasm, indicated that 
10 fields from each slide under the microscope. Uniformly the pod characters are significant in L. purpureus sp. 
well stained pollen grains were counted as fertile, while the purpureus, but it flowers only seasonally. On the other hand, 
unstained and shrunken were taken as sterile. The percentage pod characters of L. purpureus sp. uncinatus are not good, 
of sterile pollen grains was calculated. though it flowers throughout the year. Therefore, starting the 
In vitro pollen germination  In vitro germination of the crop improvement programme for enhancing yield throughout 
pollen grains was carried out in Brewbaker and Kwack’s year, it is essential to collect information on the reproductive 
medium (1963). To the basic medium, different concentra-biology of both the sub-species. Present study, therefore, was 

—



2004). Photomicrographs of the acetolysed pollen grains tions (5-50%) of sucrose were supplemented separately. 
under light and scanning electron microscope were taken. The Pollen grains collected from mature buds, just before anther 
description and terminology regarding the pollen size, shape, dehiscence, were dusted on a drop of culture medium placed 
size and shape of the ora, texture of colpus floor and pattern of on a clean slide and incubated in petridish lined with moist 
ornamentation of the exine and ornamentation of apocopate cotton. Five replicas for each concentration were prepared for 
region were adopted according to Hesse (Hesse et al. 2009)assessing germinability. After three h, the total number of 

germinated pollen grains for each slide were counted and the 
RESULTS AND DISCUSSION

germination percentage was calculated.
In vivo pollen germination using cotton blue  Self and Phenology of flowering— Floral initiation started after 2-3 
open pollinated pistils of L.purpureus subsp. purpureus and months of planting in both taxa. The inflorescence is raceme 
L.purpureus subsp. uncinatus were collected after 24 and 48 with small purple or white colored flowers arranged in long 
hr were fixed in Carnoy’s fluid and stained in cotton blue. For peduncle. Phenological studies in L.purpureus were carried 
this, fixed pistils were transferred to lacto phenol solution in out during September to March. The plants started flowering 
which a few drops of l % cotton blue stain were added and from September with peak blooming observed from October 
incubated in oven at 60° C for 15 minutes. The stained pistils to December and thereafter declined by March. Lablab 
were mounted in a drop of glycerin on a slide,cover glass was purpureus subsp. purpureus shows the flowering during the 
placed and pressed gently. Pollen germination and pollen tube month of November to march whereas L.purpureus subsp. 
growth were examined under the microscope. uncinatus produced flowers throughout the year with 
Pollen morphology using SEM—The flower buds just maximum number in the winter season. Similar observation 
before opening were collected and preserved immediately in was made in Lablab by Sarita A K and Jaikiran A T (2014). In 
70% alcohol. Pollen preparations were made by the acetolysis both the taxa, the pods attained maximum size after one month 
method proposed by Erdtman (1960) and modified by Nair ( of flowering (Table1). 

—
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Table 1– Result on the  comparative analysis of  reproductive characters 

S. No. Parameter L. purpureus  subsp. L. purpureus  subsp.
purpureus  uncinatus

1 Flower bud length (cm) 1.71 ± 0.045 1.470 ± 0.0300

2 Flower bud width (cm) 0.84 ± 0.022 0.420 ± 0.0133

3 Number of flowers /receme 20.80± 1.227 23.70 ± 1.075

4 Number of recemes / plant 19.00± 1.095 19.00 ±  0.615

5 Peduncle length (cm) 41.85± 2.679 31.59 ± 2.457

6 Length of standard petal (cm) 1.56 ± 0.026 1.300 ±  0.025

7 Width of standard petal (cm) 0.97 ± 0.044 0.750 ± 0.022

8 Length of wing petal (cm) 1.77 ± 0.059 1.320 ± 0.032

9 Width of wing petal (cm) 0.94 ± 0.040 1.390 ± 0.623

10 Length of keel petal (cm) 2.04 ± 0.071 1.720 ± 0.024

11 Width of keel petal (cm) 0.38 ±  0.013 0.400 ± 0.000

12 Length of pedicel  (cm) 0.38 ± 0.013 0.300 ± 0.000

13 Length of filament (cm) 1.95 ± 0.042 1.170 ± 0.030

14 Pod length (cm) 9.69 ± 0.116 5.370 ± 0.255

15 Pod width (cm) 2.39 ± 0.027 1.790 ± 0.054

16 Number of pods/ inflorescence 9.10 ± 0.809 12.90 ± 0.737

17 Seed Length (mm) 1.26 ± 0.018 0.887 ± 0.013

18 Seed breadth (mm) 0.83 ± 0.012 0.645 ± 0.006

19 Seed thickness (mm) 0.58 ± 0.008 0.360 ± 0.006

20 Number of seeds / pod 4.90 ± 0.100 4.000 ± 0.000

21 100 seed weight (gm) 34.45±0.000 10.414±0.000



Fig. 1– Lablab purpurpureus subsp purpureus. A. Habit, B. Petals, C. Pod, D. Diadelphous anthers, E. In vivo pollen germnation, F. Seeds, G. Pistil, 
H. Pollen, I.Fertile pollen  grains J. In vitro pollen germination in 30% medium.

Fig. 2 – Lablab purpurpureus subsp uncinatus A. Habit, B. Flower, C. Pod, D. Diadelphous anthers, E. In vitro pollen germnation, F. Seed, G. 
Pistil, H. Pollen, I. Fertile pollen  grains, J. In vitro pollen germination in  30% medium.
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Floral biology and reproductive character— Lablab is a plants (Fig.1H & 2H). Similar variations in the rim characters 
perennial herb, cultivated as an annual crop. Leaves are was observed in L.purpureus subsp. uncinatus but 
alternate and trifoliolate, petioles are 2-5 cm long with dense ornamentation of the apocolpate region is variable.
hairs and leaflets are broadly ovate to obovate. The CONCLUSION
inflorescence is a receme, an average 5-40 cm long with 5-20 

Reproductive characteristics of two subspecies of Lablab flowers. In L.purpureus subsp. Purpureus flowers are large , 
purpurpureus were more or less similar, but there were purple in colour and pedicels approximately 2-5 mm long 
significant differences in floral and pollen characters which (Figs.1B, 2B). Stamens are diadelphous (9+1), free and long 
will be useful for further identification of parent plants in crop (Figs 1D, 2D). The stigma is wet and papillate. The exudate 
improvement programme.was found on the surface of the stigma four days before 

anthesis and is reached maximum on the day of anthesis, REFERENCES
thereafter it decreases gradually. In case of L.purpureus subsp 

Ayyangar GNR and Nambiar KKK 1935. Studies in Dolichos uncinatus floral characters are similar to L.pupureus subsp. 
lablab (Roxb.) (L.) . The Indian field and Garden bean. I. 

purpureus except flower color, ie., dark purple. Importance of 
Proc. Indian Acad. Sci. 1 857–867.

the size and shape of flowers in the attraction of pollinators has 
Brewbaker JL and Kwack BH 1963. The essential role of long been recognized by Dafni and Neal (1997) . In both the 

calcium ion in pollen germination and pollen tube growth. taxa, pods are green in color but vary in size (Figs.1C, 2C) 
Am. J. Bot. 50 747–758(Table.1). In L. purpureus subsp. purpureus seed color varies 

from brown to black with large size (Figs.1F, F). In L. Chaitanya 2011. Evaluation of Dolichos bean (Dolichos 
purpureus subsp. uncinatus small seeds with brown mottiling lablab l. Var typicus) Germplasm for growth, flower, pod 
were observed. The similar results were also observed by and seed traits Haryana J. Hort. Sci. 40 93–97 
Kukade and Tidke (2014). However, their results showed that 

Dafni A and Neal PR 1997. Size and shape in floral 
seeds were slightly large in size and brown motiling was more advertisment: measurement, concepts and implications. 
prominent. Acta horticulturae. 437 121–136.
In vitro pollen germination—In vitro pollen germination 

Erdtman G 1960. The acetolysis method a revised description. started after 2 h of incubation and attained maximum 
Svensk Botanisk Tidskrift 516–564.germination after 3 h. Average length of pollen tube was 

315.4± 56. 2 μm and 310.4± 64. 1 μm in L.purpureus subsp. Hesse MM, Halbritter H, Zetter R, Weber, Buchner MR, 
purpureus and L.purpureus subsp. uncinatus respectively. In Frosch-Radivo A and Ulrich S 2009. Pollen Terminology 
both the taxa, optimum concentration of sucrose was 30% An illustrated and handbook. Springer Wien NewYork, 

Austria.with maximum germination of 92% (Figs.1J, 2J). Kukade and 
Tidke (2014) have recorded that pollen germination is intiated Kukade SA and Tidke JA 2014. Reproductive biology of 
earlier and pollen tubes were large. Dolichos lablab ( Fabaceae).  Indian J. Plant Sci. 3 22–25.
In vivo pollen germination—In vivo pollen germination on 

Luck P E 1965. Dolichos lablab - A valuable grazing crop. stigmatic surface was observed using cotton blue method. In 
Queensland Agri. J.91 (5) 308-309. vivo pollen germination studies confirmed that stigma support 

the pollen germination in both the taxa after open and self- Nair P K K 2004. Plant taxonomy. Curr. Sci. 5 665–667.
pollintion (Figs.1E, 2E). Tidke and Patil (2000) have also Shivashankar G and Kulkarni RS 1992. In: Van der Maesen 
observed germination of pollen by both self and cross- (ed.) Plant Resources of South-East Asia, No. 1, Pulses. 
pollination in Clitoria ternate. Wageningen, The Netherlands 48–50. 
SEM analysis and Pollen Morphology—Pollen grains were 

Sritha A K and Jaikiran AT 2014. Reproductive biology monads; trizonocolporate; ora circular with thick margin; and 
of Dolichos lablab (Fabaceae). Indian J. Plant Sci. 3 colpus tip was blunt. Aperture floor was ornamented with 
22–25.gemma, central part of mesocolpial region was psilate and the 

Tidke JA and Patil GV 2000. Reproductive ecology of flower peripheral region was with foveolate ornamentation and 
color morphs of Clitoria ternata Linn. Inter. J. Trop.  gemma like projections. In case of L.purpureus subsp. 
Agri. 3 211–218.purpureus thickness of the ora rim was varying in different 
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