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Introduction



1. INTRODUCTION

Legum es are prim arily herbaceous plants in tem perate clim ate but can exist as 

trees and shrubs in tropical climates. The fruit o f  m em bers o f  the Fabaceae is a 

flattened dehiscent pod called a legume. M any m em bers o f  the fam ily can assim ilate 

their own source o f  nitrogen as a result o f  a sym biotic relationship with nitrogen 

fixing Rhizobium  bacterial nodules in their roots. The edible legumes are an absolute 

necessity in the diet o f the vegetarians or in countries where little m eat is eaten. With 

an annual global production o f  156 million m etric tonnes, legumes rank third among 

the food crops, topped only by root and tuber crops and cereals (FAO, 1980).

Lablab bean, Lablab purpureus  L. Sweet (2n= 20, 22, 24) belonging to the 

family Fabaceae is a native o f  India and is presently grown in both Sub-tropical and 

tropical conditions. Relatively cool season is favourable for growth and production. 

(Rai and Yadav, 2005). Lablab bean occupies a unique position for its use as 

vegetable and seed. Tender as well as shelled green pods are used as vegetable and 

dried seeds as pulse. Leaves are cooked and eaten like spinach. Foliage provides 

fodder and manure. The crop is highly effective for erosion control and soil 

protection. The following synonym s have been recorded for this bean.

1. D olichos lablab  L. (R oxbu rgh , 1832)

2. D olichos purp u reu s  L . (L innaeus, 1763)

3. Lablab  niger, M edik . (M edikus, 1787)

4. Lablab  vulgaris  Savi. (Savi, 1824)

5. Lablab  purp u reu s  (L) Sw eet. (Sw eet 1827)



This is com m only referred to as lablab bean, dolichos bean, bonavist bean, 

Indian bean, hyacinth bean, sem (Hindi), avare (Kannada), avarai (Tamil) and amara 

(M alayalam ).

Lablab bean is one o f  the m ajor sources o f  protein in the dietary in southern 

India (Kathi, 2002). It is also a good source o f  m inerals and vitamins. The Amino 

acid com position o f Indian bean is com parable to other legume proteins and 

m ethionine is the m ost lim iting one (Rai and Yadav, 2005).

Lablab bean is a com m on vegetable grown throughout the country and in an 

agriculture-based country like India, increasing crop productivity is the key stone for 

overall developm ent. A m ong the m ajor reasons that have sustained a huge population

in our country, are the developm ent o f  varieties with high production potential and
/

the science based agrotechnology that expresses this potential optimally. Genetic 

im provem ent for higher production and better quality has been an effective tool, since 

the advent o f  scientific agriculture. Two com ponents involved in crop im provem ent 

are creation o f  genetic variability and devicing m ethodologies for combining 

characteristics o f  different individuals into a superior cultivar.

A  num ber o f  constraints lim it lablab bean production. A part from the obvious 

genetic inadequacies such as extrem e viny growth habit, com pulsive photoperiodism , 

low flow ering and pod setting abilities and low yields, problem s like susceptibility to 

insect pests, lack o f  resistance to viral, bacterial and fungal diseases, lack o f  tolerance 

to excessive m oisture levels, weed infestation and inadequate soil nutrient supply are 

super im posing to its disadvantage. Com m ercial cultivation is limited because o f  its 

photosensitive nature. Very little variability is observed m ay be because o f  self­

fertilization and usually grown in isolated locations such as backyards. Hence 

creation o f  variability is necessary to m eet the varied consum er dem and and crop 

improvement. Despite its high econom ic and nutritive values, high yielding varieties



o f lablab bean with acceptable market quality and bushy habit are lacking. Bush type 

lablab bean does not require staking and thus reduces the cost o f  cultivation.

To overcom e the above m entioned constraints, there is an urgent need to 

develop bush types which are early, high yielding, disease resistant and non- season 

bound (Peter, 1998). Regarding this, efforts have been m ade to bring about 

m odifications in plant type (Shivashankar et ah, 1993) in which the viny types have 

been changed to bush types which facilitates increased plant population resulting in 

higher yields. Further, the duration has been cut down from 160 to 110 days which 

increases per day productivity, harvest index has been greatly enhanced and highly 

photosensitive nature has been converted into photoinsensitive nature which permits 

cultivation o f  this crop all round the year (Thamburaj and Singh, 2003).

Breeding m ethodology for crop im provem ent consists o f  two stages (1) 

Genetically cataloguing the available germplasm (2) studying the variability in yield 

and identifying the suitable line(s), for further breeding program m e. For assessing 

superiority o f  genotypes, a sound knowledge o f the nature and m agnitude o f  variation 

in the available m aterial, genetic param eters nam ely genetic advance, heritability, 

genetic divergence and association o f  different traits am ong them selves and with 

yield becom e im perative before em barking upon any m ajor selection procedure in 

lablab bean. Hence the present study was undertaken with the following objectives.

1. Genetic cataloguing o f  germplasm based on the descriptor o f lablab bean.

2. Estim ating the phenotypic and genotypic coefficients o f  variation.

3. A ssessing the genetic param eters, viz. heritability, genetic advance and genetic 

gain.

4. Estim ating the direct and indirect effects o f  yield attributes on yield using path 

coefficient analysis.
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5. Clustering the different accessions so as to quantify the genetic divergence among 

them selves.

6. Identifying the elite bush genotypes on the basis o f  selection indices.

7. Locating photo insensitive bush lablab bean types.





2. REVIEW  OF LITERATURE

The crop im provem ent efforts are rather scanty in lablab bean in general and 

bush types in particular. H ow ever some improvem ent works such as selection for 

size, shape and colour o f pods and seeds, m aturity, yield and nutritional contents 

have been carried out in the last two decades. In lablab bean several workers are 

involved in the developm ent o f bushy types. The biom etrical aspects o f 

leguminous vegetables with special reference to lablab bean are reviewed here under.

1. Details o f  bushy lablab bean

2. Genetic variability

3. Heritability

4. Correlation

5. Path coefficient analysis

6. Genetic divergence

7. Selection index

8. Quality

2.1 D etails o f  B ushy  lab la b  bean

The available literature on various aspects o f  crop im provem ent in bush 

lablab bean is reviewed as follows.

Ram asam y et al. (1990) reported that the vegetable cultivar C O ll ,  

developed by crossing bush type cv. CO 9 with pandal type cv. W hiteYanaikathu, 

is very early m aturing (95-100 days) and produces a green pod yield o f  9.4 t/ha



(vs. 6.1 t/ha in CO 9). Pod quality o f  CO 11 is higher than that o f CO 9. CO 11 

was released for irrigated cultivation in Tamil Nadu in 1989. During 1990 the 

Institute Varietal Release Com m ittee identified two high yielding varieties o f 

lablab bean (Lablab purpureus), for release in the state o f  Karnataka, viz, Arka Jay 

and A rka Vijay (1IHR, 1991).

Evaluation o f  selected bush type vegetable cowpea varieties by W ahab et al. 

(1991) for earliness, vegetative and productive characters for three seasons have 

identified IIHR 61-B and Selection 2-1 as high yielding for sum m er and rainy 

seasons respectively under K erala conditions.

Rajput et al. (1991) reported that, out o f the four [Lablab purpureus] 

varieties com pared during 1986-89, DPL-D-1 gave the highest yield and had the 

longest pods.

In a field trial with lablab bean var. IIHR se lec tion-1 at different planting 

intensities conducted by Reddy et al. (1991) at Hyderabad, pod yield decreased 

from 8.97 to 3.13 t/ha with decrease in plant density. CGR decreased and RGR 

increased slightly with decrease in planting intensity.

In a field experim ent conducted by Singh et al. (1992) at Barapani, 

M eghalaya, lablab bean cultivars Sel I and Sel 2, are given different levels o f 

phosphorus (0; 8.73, 17.47, 26.2 and 34.93 kg P/ha) produced mean green pod 

yield which ranged from 2.62 to 12.0 t/ha. Sel 2 produced higher green pod yield 

than Sel 1 (8.20 vs. 7.11 t).

From the segregating population o f  Hebbal Avare 3 x W all (Rajput et a l, 

1994) high yielding vegetable type Lablab purpureus  genotypes w ere selected. 

The Prom ising selection DPL-D1, named Konkan Bhushan, gave a greater pod 

yield than  o ther popu lar varie ties  (8 .8 -13 .6  vs. 5 .0-9 .3  t/ha). It is a bush type 

plan t, 60-75 cm tall and m atures 55-60 days after sowing.



In a field trial conducted by Desai et al. (1995) in rabi (winter) Konkan 

Bhushan was given 0, 50 or 100 kg N /ha, 0, 25 or 50 kg p20s/ha and triacontanol 

at 25 kg granules/ha or 25 ppm NA A. Pod yield was the highest (9.27 t/ha) with a 

combination o f  100 kg .N  and 50 kg P 2 0 5 . Application o f  triacontanol and NAA 

slightly increased yield.

In a field trial conducted by Jadhav et al. (1996) in sum m er 1991 at Rahuri, 

M aharashtra, Lablab purpureus  cv. Konkan Bhushan pod yield was 640, 509 and 

387 kg/ha when irrigated at 75, 100 and 150 mm cum ulative pan evaporation, 

respectively, and 415, 569, 537 and 525 kg w ith 50, 100, 150 and 200 kg N/ha. 

W ater use efficiency decreased with increasing irrigation and was the highest with 

100 kg N /h a . '

In a field experim ent conducted by Kale et al. (1997) 1994/95 in 

M aharash tra , Lablab p urpureus  cv. K onkan B ushan w as given 0-75 kg N  and 

0-150 kg P 205 /ha . The application o f  75 kg N  + 150 kg P 2 0 5  produced the 

highest pod yield o f  13.01 t/ha.

' Saud and Bhorali (1998) evaluated 17 indigenous cultivars o f  Lablab 

purpureus  for different quantitative and qualitative characters. Five cultivars were 

high yielding. Tw o cultivars, Sylheti Uri and A sw ina Uri, showed better field 

resistance to biotic stresses than the other cultivars. In addition, Sylheti Uri and 

Asw ina Uri are particularly recom m ended for breeding for earliness.

'X iangbiandou 1' is an extrem ely early cultivar (Peng-Y ouLin et al., 2001). 

Dense planting o f this new  cultivar produces high yield. The yield is about 42,000 

kg/m2 and is resistant to disease and tolerant to cold.

Rai and Yadav (2005) reported that Hebbal avare-3 is a derivative o f  the 

cross Hebbal avare-1 X  US-67-13 and released from  K arnataka in 1978. Plants are



65.75cm  tall, erect, determ inate and photo insensitive and m atures in 70-110 days 

after sowing. Flowers are white, round and small.

The study conducted by Alkari et al. (2006) revealed that the dw arf type o f 

lablab bean could be cultivated round the year, the selected traits for comparison 

w ere growth habit, earliness, yield, per day productivity and nutritional traits. Such 

type o f  improved cultivars with good pod traits has a good acceptability by the 

farm er and consumer.

An ultra short duration lablab bean culture, COLT 22/1 developed from the 

cross CO 9 x CO 4, is a photo-insensitive variety and can be grown throughout the 

year (V eerabadhiran et al., 2006). This culture came to flowering in 40 to 42 days 

and the harvest o f the green vegetable pods could be com m enced from 48 days. 

Two or three pickings could be taken at ten days interval. The plant grows up to a 

height o f  55 to 60 cm. The pod length ranged from 9 to l2  cm with a width o f  2 

cm. Pod color is green.

2.2 G enetic  v a riab ility

The extent o f  variability is o f  param ount im portance in the im provem ent o f  

any crop. Know ledge o f available variability w ithin the species enables the 

breeder to determ ine the m ethod o f  crop improvem ent. Selection o f  superior types 

will be effective only when major part o f  the variability o f  the trait is genetic. 

M any w orkers studied the extent o f  variability in lablab bean by w orking out the 

genotypic and phenotypic coefficient o f  variation.

Joshi (1971) reported a wide range o f  phenotypic variability in yield and 

yield com ponents o f  lablab bean. Pandey and Dubey (1972) revealed significant 

differences am ong the  num ber o f  seeds pod '1, 100 seed weight, protein content and 

yield. A high genotypic coefficient o f variation (gcv) in characters like yield plant'1, 

pod num ber and plant height was reported in lablab bean (Arunachalam , 1979).



Singh et al. (1979) reported a high genotypic coefficient o f variation for all 

the characters except num ber o f  seeds p o d '1 indicating the predom inance o f  

additive gene effects in lablab bean. Basw ana et al. (1980) reported high gcv for 

pod weight, width and thickness, yield p lan t'1, num ber o f flowers inflorescence'1 

and num ber o f  pods cluster'1 in lablab purpureus. Characters like num ber o f  days 

to flowering, pod size, num ber o f pods plant’1 and num ber o f  flower cluster'1 

showed a high and significant variation in lablab bean (Pandita et al., 1980).

Singh and Gupta (1980) studied diallel o f  five varieties o f  Lablab purpureus  

in which four crosses showed heterosis over the better parent for leaf size. General 

com bining ability variance w as seven tim es higher than specific com bining ability 

variance. The variety KT2 was a good general com biner and had the highest 

num ber o f  dom inant genes. Additive gene effects w ere more important than 

nonadditive gene effects.

Jalajakum ari (1981) studied genetic variability in seventeen cowpea 

varieties, and reported highly significant variation for all the characters. In lablab 

bean, Rao (1981) conducted the genetic analysis o f  quantitative characters and 

showed large genotypic coefficient o f variation in the characters like pod yield 

p lan t'1, inflorescence p lan t']and also plant height.

V ariability studies in eleven cowpea varieties by Jana et al. (1982) revealed 

high genotypic coefficient o f variation for vegetable yield and pods p lan t'1. The 

num ber o f prim ary branches p lan t'1 was positively correlated w ith vegetable pod 

yield. Evaluation o f  81 genotypes at Hebbal, Bangalore by N ayar (1982) showed 

that high gcv was exhibhited for pods p lan t'1 and seed yield p lan t'1 in lablab bean. 

The characters like total number o f pods plant'1, pod yield plant'1, seeds pod '1, pods 

plant"1 and plant height showed high genotypic coefficient o f  variation in lablab 

bean (Reddy, 1982). The genetic coefficient o f  variation was the lowest (15.10 %)

CO
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for days to first picking and highest for pod width (36.5 %) and green pod yield 

p lan t'1 (30.67) (Singh et a l ,  1982).

Vaid and Singh (1983) reported that branch num ber and yield p lan t'1 gave 

high values for phenotypic and genotypic coefficient o f  variation.

Das et a l  (1987) observed the high genotypic coefficient o f  variation for all 

characters like pod yield p lan t'1, num ber o f  pods p lan t'1 and breadth o f pod in 

sixteen genotypes o f  lablab bean.

Inform ation on genetic variance and heritability was derived by Ushakum ari 

and Chandrasekharan (1992) from data on 11 quantitative and 6 qualitative traits 

in the parents and hybrids o f a 6 X  6 diallel cross o f  L. purpureus. Predom inantly 

dom inant gene action was found for plant height, total leaf area, stem weight and 

green fodder yield.

\

Vasanthi and Das (1995) derived information on heterosis from data on 4 

forage yield com ponents in 36 Fj hybrids from crosses between 9 lines and 4 

testers evaluated at K illikulam  during kharif 1993. Positive heterosis over the 

better parent for dry matter yield was highest (57.3%) in the cross MS 9448 X CO 1, 

while heterosis for crude protein content o f  the dry m atter was highest (15.05% ) in 

PLS 966 X  CO 1.

During 1992-94, Desai et al. (1996) evaluated six varieties o f  lablab bean 

Lablab purpureus  for 9 agronom ic characters at N avsari. It was observed that 

branches/plant, clusters/plant, 100-seed weight, pods/plant and seeds/pod were the 

main yield contributing characters.

Uddin and N ew az (1997) studied the genetic variability and correlation in 

fifteen lablab bean genotypes including two exotic types. Results showed high gcv 

in green pod yield and num ber o f  green pods p lan t'1. A m oderately high gcv was
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observed in individual pod weight, num ber o f  flowers c luster'1, num ber o f  

inflorescence p lan t'1 and rate o f  pod abortion.

Vashi et al. (1999a) reported that m agnitude o f heterosis over better parent 

was high for seed yield per plant followed by num ber o f  pods per plant and 

num ber o f  branches per plant in Lablab purpureus. Crosses exhibiting high 

heterosis for seed y id d  also depicted high heterosis for one or m ore yield 

attributing traits over their better parents.

Vashi et al. (1999b) conducted an experim ent during season o f 1995-96 to 

study the G x E interaction and stability perform ance in lablab bean Lablab  

purpureus. The G x E interactions was significant for all the traits except 100-seed 

weight. Am ong parents, NVS-141 was stable for seed yield per plant. W hile the 

high yielding hybrids NVS-61 x N V S-102, 125-36 x NVS-121 and Red Paria x 

N V S-102 w ere identified as stable for seed yield per plant, specifically under good 

farm ing conditions.

B iju (2000) studied fourty four accessions o f  lablab bean and reported that 

genetic coefficient o f variation was found high for the characters like weight o f  

pod, num ber o f pods p lan t'1, thickness o f  pod, pod length and yield p lo t'1

Chetia et al. (2000) reported that mature seeds o f  five improved cultivars o f 

lablab bean Lablab purpureus  were analysed for nutritional and antinutritional 

factors. The cultivars showed considerable variation in their com position. On dry 

m atter basis, the percentage o f  crude protein varied from 22.06 to 28.34, crude fat 

1.62 to 2.22, crude fibre 6.02 to 10.63.

Vashi et al. (2001) studied the com bining ability analysis o f  6 hybrids based 

on 4 fem ales and 15 males over 3 locations for 9 characters in lablab bean Lablab  

purpureus  and revealed the importance o f  both additive and non-additive genetic



com ponents. High yielding hybrids Red paria x AKW -9305, 125-36 x NVS-121, 

and NVS-61 x N V S-102 showed significant effects for seed yield per plant.

Bhuvaneshwari and M uthiah (2003) used four varieties o f Lablab purpureus  

var. typicus (CO 9, CO 12, CO 13 and COLT 22) in selective m ating for the study 

o f inheritance patterns o f  pod colour, stem colour and pod shape. The pod colour 

varied from light green to dark green and dark purple; while stem color was green 

and purple and pod shape was flat and tubular.

A cross DL 3196 x CO 11 showed high significant specific combining 

ability effects for yield, pod yield and num ber o f  seeds p lan t'1 in lablab bean. 

(Kannan et al, 2003). ‘

Kumari et al. (2003) evaluated fifty genotypes o f cowpea to estimate the 

variability, heritability correlations and path coefficients for ten morphological 

traits, during Kharif, 2001. M axim um  range o f  variation was noted for plant 

height.

M urthy and Kum ar (2004) observed that the field bean variety Hebbal 

avare-3 flowered in 58 days and reached its physiological m aturity in 90 days 

after sowing. The seed developm ent period was 27 days. The 100 seed weight 

w as 9.2 g at seed m oisture content o f 9 per cent and germ ination percentage o f  the 

developing seeds progressively increased from 20-34 days from anthesis.

Singh et al. (2004) conducted a study from 1995 to 1998 to screen different 

strains o f Lablab purpureus  in rainfed conditions o f Bullowal Saunkari, in 

Punjab. Fifteen genotypes o f  lablab bean were evaluated. The variation for days to 

flower initiation, pod length, pod width and green pod yield per plant ranged from

67.4 to 108.9 days, 5.0 to 11.6 cm, 1.7 to 2.7 cm and 0.376 to 2.596 kg, 

respectively. The estim ates o f  genetic variance com ponent and broad sense 

heritability (hb2) was 93.06 (0.65), 3.41 (0.86), 0.04 (0.50), 0.21 (0.87) for days to
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flower initiation, pod length, pod width and green pod yield per plant, 

respectively.

Chikkadevaiah et al. (2005) reported trigenic ratios for the following 

characters: habit o f  the plant, inflorescence type, pod form and pod colour. The 

first two characters show ed the presence o f  3 comm on genes and the latter ones 

are independent.

Prashanthi (2005) studied the inheritance o f  photoperiod sensitivity in 

lablab bean in two crosses in which simple dom inance o f  photosensitivity over 

phtoinsensitivity was observed.

In an exploration by M ohan and Aghora (2006) in the central Tamil Nadu 

97 pole type o f  lablab bean was collected out o f  which M axim um  pod length was 

recorded in I1HR 0486 (18.3 cm) and pod width in IIHR 049(4.0 cm). Average 

pod w eight was highest in IIHR 0413 (18g). '

Singh and Singh (2006) observed the maximum variability for seed yield 

p lan t'1, followed by pods p lan t'1, plant height, branches p lan t'1 and 100-seed 

weight in field pea.

Lablab bean plants are robust, leaves are pinnately trifoliate, base broadly 

rounded or very obtuse, apex acuminate to acute, glabrous except on veins. 

Flowers are v iolet or white, in long stalked, many flowered, axillary racem es. Pods 

are subsessile, tuberculate on sutures, 3-6 seeded. Seeds are variable in colour as 

white, ochreous with black dots or black with white dots, uniformly brown or 

uniformly black (Rai et al., 2007).



2.3 H e rita b ility  and  genetic  advance

In a study conducted by Singh et al. (1979) using 48 strains o f lablab bean 

showed high values for heritability in all characters. Am ong these, days to flower 

and yield p lan t'1 showed very high heritability while num ber o f  seeds po d '1 

showed the lowest. Basaw ana et al. (1980) reported high heritability and genetic 

advance for yield plant"1, pod weight, pod width and num ber o f  flowers 

inflorescence'1 in lablab bean.

Rathnaiah (1982) reported high heritability and genetic advance for the 

characters nam ely plant spread, green pod yield, yield unit a rea '1, num ber o f pods 

p lan t'1 and num ber o f  inflorescence p lan t'1 in lablab bean.

Reddy (1982) conducted a study on heritability and showed high heritability 

and genetic advance for seeds p lan t'1, total pods p lan t'1, seed pod-1, plant height, 

effective spike length, internodal length and flowers spike"1 in lablab bean.

High heritability and high genetic gain was reported by Singh et al. (1982) 

for the characters o f  pod width and num ber o f  pods c luster'1 in lablab bean.

Philip (1984) observed high heritability for crude protein and crude fibre 

content in w inged bean, but genetic advance was low.

Singh et al. (1985) evaluated eighteen genotypes o f  lablab bean and reported 

that pod width and num ber o f pods cluster"1 combined relatively high values for 

expected genetic advance and heritability. Studies conducted in 16 genotypes o f 

lablab bean showed high heritability with greater genetic advance for pod yield 

p lan t'1, num ber o f pods p lan t'1 and breadth o f  pod (Singh et a l, 1986). Das (1987) 

indicated that 100 seed weight and green pod yield p lan t'1 had high heritability o f

91.4 per cent and 85.6 per cent respectively.
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N ew az (1990) conducted a study on thirteen genotypes o f  lablab bean in 

Bangladesh and showed high heritability as well as high genetic advance for pod 

yield, num ber o f  pods p lan t'1, num ber o f  inflorescence c luster'1 and pod weight.

Gupta and Sam antha (1991) derived information on genetic variability and 

heritability from  data on 11 yield com ponents in 7 Lablab purpureus  and 1 Lablab  

bijlorus [M acrotylom a uniflorum ] genotypes and their Fi hybrids.

In lablab bean Borah and Shadeque (1992) estim ated high heritability and 

genetic advance in characters like pod weight, pod breadth and vitam in C content. 

Singh (1993) reported that high heritability estim ates associated w ith high genetic 

advance were found for green pod yield plant’1 and 100 seed w eight in french 

bean.

G enetic advance and heritability were estim ated by Desai et al. (1996) in 

lablab bean which revealed that there was am ple scope for im provem ent in 

num ber o f  branches, seeds pod '1, days to flowering, days to m aturity, 100 seed 

w eight and yield. A study conducted by Uddin and N ew az (1997) in lablab bean 

showed high heritability and genetic advance in characters like pod yield, num ber 

o f  pods p lan t'1 and pod weight.

H ighest heritability was observed for w eight o f  pod followed by pod length, 

shelling percentage and girth o f pod. (Biju, 2000).

Basu et al. (2002) used seven cultivars o f  Lablab purpureus  for study o f  

genetic analysis and com bining ability effects, where JDL-73 x Hebbal, HD-18 x 

JDL-73, and HD-18 x JDL-53 w ere identified as potential specific com biners. The 

highest m agnitude o f  heritability in the narrow sense was recorded for single seed 

weight. M inim um  heritability in the narrow sense was recorded for seed length 

and seed yield per plant.
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Rai et al. (2004) revealed that the high genotypic coefficient o f variation 

along with high heritability and genetic advance were recorded for pod yield plant'1, 

num ber o f  pods p lan t'1 and pod weight in French bean. ,

High heritability and genetic advance over three seasons observed for green 

pod yield p lan t'1, seed yield p lan t'1, hundred seed w eight and pod length indicated 

that the variation in these characters was m ost likely due to additive genes, hence 

sim ple d irect selection m ay be effective to im prove these characters (Ampily, 

2005).

Bhuvaneshw ari and M uthiah (2005) reported that twelve hybrids generated 

from a 4 X  4 Diallel analysis involving CO-9, C O -12, C O -13 and COLT-22 as 

parents expressed w ide range o f  heterosis.

High expected genetic advance coupled with high heritability estim ates were 

predicted for seed yield p lan t'1, pods p lan t'1 and plant height indicating least 

influence by the environm ental variation in field pea. (Singh and Singh, 2006)

M ozum dar et al. (2007) conducted an experim ent in two consecutive 

cropping seasons to study the influence o f  support system s and spacing on lablab 

bean production. The m aximum  net return was obtained from CBRO 115 with 

branched bam boo stick support at 1 x  1 m spacing with highest BC R o f  4.76.
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2.4 C o rre la tio n

Yield in any crop is a complex character determ ined by many com ponent 

characters. Selection o f specific characters result in correlated response for some 

other characters. Interrelationships between yield and its contributing characters have 

been reported by m any w orkers in lablab bean and related crops.

Basaw ana et al. (1980) studied 39 genotypes o f  lablab bean and revealed a 

positive correlation between yield and w eight o f pod, o f which latter was again 

correlated positively with length o f pod, width o f pod and seeds p o d '1. In Indian bean, 

Pandita et al. (1980) observed that inflorescence length and pod length were 

positively and highly correlated with yield where as days to flowering was negatively 

correlated with yield.

A study by Rao (1981) revealed that inflorescence and pods p lan t'1 showed 

high positive and significant correlation with pod and seed yield p lan t'1 which in turn 

showed high positive and significant correlations among them selves.

Sathyanarayana and Gangadharappa (1982) reported that the green pod yield in 

lablab bean was significantly and positively correlated with weight o f  pods, breadth 

o f pod and length o f  pod and percent dry w eight o f  green pods also showed 

significant positive genotypic correlation with yield, but were found to be influenced 

by the environm ent. Singh et al. (1982) revealed that the green pod yield p lan t'1 had 

significant and positive correlation with pod width and 100 seed w eight in lablab 

bean. 1

A study by Jindal and Gupta (1984) in cowpea revealed that plant height, 

inflorescence p lan t'1, pod length and seeds po d '1 were significantly and positively 

associated with seed yield.
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Tyagi and Koranne (1988) observed that branches plant"1 and seeds p o d '1 were 

positively and significantly correlated w ith yield. Similar results have been obtained 

by Patil et al. (1989). Highly significant positive correlation o f  seed yield with 

inflorescence p lan t-1, pods p lan t'1 and seeds p o d '1 was observed by A pte et al. (1991)

Gopalan and Balasubram anian (1993) observed positive and significant 

genotypic correlation o f  green fodder yield with plant height, num ber o f leaves and 

stem girth. K andaswam y et al. (1993) reported positive association o f  pods p lan t'1 

and cluster p lan t'1 w ith yield in cowpea.

N andi et al. (1997) observed that pod w eight and pod girth were positively and 

significantly correlated with green pod yield p lan t'1. The num ber o f  pods p lan t'1 was 

closely associated with green pod yield plant"1 in lablab bean.

U ddin and N ew az (1997) conducted correlation study o f  lablab bean in 

Bangladesh, which showed a positive association o f  num ber o f  flowers in the 

inflorescence w ith rate o f  flower abortion and num ber o f  green pods. Green pod yield 

had strong and significant positive association w ith pod number, inflorescence p lan t'1 

and pod weight.

Biju (2000) revealed that yield was significantly and positively correlated with 

fruit setting percentage and num ber o f  seeds p lan t'1 both genotypically and 

phenotypically.

Rai et al. (2003) reported that num ber o f  pods p lan t'1 and w eight o f  100 pods 

had positive and strong correlation with yield where as num ber o f  pods p lan t'1 

recorded m axim um  direct effect towards yield in Indian bean. Correlation and path 

analysis conducted by N arayanan kutty et al. (2003) on 37 divergent genotypes o f 

vegetable cow pea revealed that num ber o f  pods p lan t'1, num ber o f  pickings, average 

w eight o f  pods and pod length w ere positively and significantly correlated w ith yield 

p lan t'1 both at phenotypic and genotypic levels.



Bagade et al. (2004) reported that the seed yield p lan t'1 was positively and 

significantly associated with pods p lan t'1 and negatively correlated w ith plant height. 

Pods p lan t'1 had the highest direct effect followed by 100 seed weight on seed yield 

in a diallel cross o f  lablab bean.

A her et al. (2006) reported that m ost characters o f genotype TAU-1 o f  black 

gram showed either significant or non-significant and positive correlation with grain 

yield.

2.5 P a th  coefficient analysis

The path coefficient provides an effective m eans o f  finding out direct and 

indirect causes o f  association and allows a detailed exam ination o f  specific forces 

acting to produce a given correlation and m easures the relative importance o f  each 

factor.

Pandita et al. (1980) reported that in dolichos bean days to  flowering, hundred 

seed w eight and pod width have direct effect on yield.

Reddy (1982) revealed that pods spike'1, percentage o f  pods sp ike '1, percentage 

o f pod set, productive pods p lan t'1 and seeds p lan t'1 had large positive direct effects 

on bean yield in lablab bean.

Path coefficient analysis in lablab bean revealed that weight o f  pod exerted 

high direct effect on green pod yield, followed by length o f  inflorescence and days to 

first flowering. Pods p lan t'1, bunches p lan t'1 and percent dry weight o f  green pods 

influenced yield indirectly (Sathyanarayana and Gangadharappa, 1982).

Rathnaiah (1985) conducted the path coefficient analysis in lablab bean and 

reported that plant spread and num ber o f  pods p lan t'1 had the highest positive and 

direct effects on green pod yield p lan t'1.
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Path coefficient analyses by Dahiya et a l  (1992) using 36 genotypes o f  lablab 

bean (Lablab purpureus) revealed that increased yield in lablab bean m ay be brought 

about by selecting for num ber o f  pods plant"1, plant height and pod weight.

Path coefficient analysis by Oseni et al. (1992) showed that days to flowering 

had the highest direct effect on grain yield followed by 100 seed weight, days to pod 

filling and pod length in cowpea.

Kandasw am y et al. (1993) reported that the clusters plant"1 had the highest 

positive direct effect o f  0.886 followed by seeds pod"1 and 100 seed w eight (0.27 and

0.226 respectively). Though pod length had a w eak direct effect, its indirect effect 

through seeds pod"1 was higher.

Desai et al. (1996) conducted the path coefficient analysis in D olichos lablab 

var. lignosus  and revealed that num ber o f  prim ary branches and seeds p o d '1 had the 

highest direct positive effect on yield.

N andi et al. (1997) derived information on path analysis from  20 local lines o f 

Lablab purpureus  grown at Keonjhar, Orissa, in 1994. Pod w eight and pod girth were 

positively and significantly correlated w ith green pod yield plant"1. The num ber o f  

pods plant"1 was closely associated with green pod yield plant"1.

Path coefficient at genotypic level revealed that seed diam eter, pod weight, 

seed weight and pods plant"1, showed m aximum  positive direct effect on pod yield 

plant"1 indicated that these are the main contributors to yield. (Biju et a l ,  2001) in 

lablab bean.

In a field experim ent conducted by Bagade et al. (2002) in Gujarat, during the 

rabi season o f  2001, com bining ability analysis o f  45 Fis o f  an lablab bean (Lablab 

purpureus)  in a diallel cross and their 10 parents showed that additive gene effects 

influence m ost o f  the traits studied in the crop. The predom inance o f non-additive



gene effects was observed in the inheritance o f  num ber o f branches p lan t'1 and seeds 

pod"1.

Path analysis studies by K um ari et al. (2003) revealed tha t clusters p la n t '1, 

100-seed w eight and days to m aturity had the m axim um  and desirable direct as well 

as indirect effects on seed yield plant"1. The results o f  present study suggested that 

selection based on the above three characters m ight bring sim ultaneous im provem ent 

in yield.

Path coefficient analysis conducted by Tikka et al. (2003) revealed that pods 

p lan t'1, pod length, branches p la n t1, plant height and harvest index were the main 

yield contributing traits in lablab bean. Positive direct effects and positive significant 

association were observed for these traits.

In a study conducted by N ath and K orla (2004) involving twenty eight-dw arf 

french bean genotypes. Eight quantitative characters w ere analysed for path 

coefficients in relation to  pod yield and found that num bers o f  pods p lan t'1, pod 

length and harvest index have significant positive association w ith pod yield.

Path analyses o f  F2 populations in Black gram w ere studied by Veeram ani et al. 

(2005) for eight characters. It revealed that direct effect on seed yield was exerted by 

the characters nam ely num ber o f  clusters plant’1, N um ber o f  pods plant"1 and pod 

length.

2.6 G enetic  d ivergence

The knowledge o f nature and degree o f  divergence in existing germ plasm  are 

basic pre-requisites in breeding program m e o f  any crop including lablab bean for 

effective selection o f  superior genotypes. A study by Basw an et al. (1980) indicated 

that the num ber o f  pods plant"1 contributed the m ost to divergence, followed by pod
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weight and yield in his clustering analysis on the basis o f  M ahalanobis-D 2 statistics in 

lablab bean.

Studies conducted by N ayar (1982) on genetic divergence and breeding 

behaviour o f  lablab bean revealed considerable variability for all traits. Days to 

flowering, days to  m aturity and seed protein content contributed m ost to divergence.

■ M arangappanavar (1986) concluded that, inter cluster spatial patterns were not 

consistent w ith varietal geographical distribution, following his clustering studies in 

cowpea.

Seventy five genotypes o f D olichos biflorus  were grouped into five clusters by 

M ishra et al. (1987) based on yield and 11 yield related characters. Studies on 

divergence by Sharm a and Luthra (1987) in D olichos biflorus using 56 genotypes 

concluded that, the composition o f  clusters formed using D2 statistics differed 

between groups, due to environm ental variations.

A ccording to Sickhar et al. (1988) the degree o f  expression o f  economic 

characters w as also as im portant as genetic distance o f  the parents involved in the 

crosses. Thiagarajan et al. (1988) reported that days to 50 per cent flowering, 100 

seed w eight and plant height contributed m ost to genetic divergence in cowpea.

Studies by Kumari and Chandrasekaran (1991) using 30 genotypes o f  lablab 

perpureus  revealed that all the genotypes were genetically divergent for all 

characterstics studied. L eaf num ber made the greatest contribution to the genetic 

diversity, followed by dry m atter production and plant height.

Singh (1991) used M ahalanobis-D 2 statistical analysis and found that the days 

to flowering and num ber o f  pods per cluster were contributing m ost to divergence in 

lablab bean. Birari and G hanekar (1992) studied genetic diversity-derived from the 

data on 15 quantitative characters o f  lablab bean (lablab purpureus). The genotypes



were grouped in to seven clusters on the basis o f  D2 and canonical analysis and the 

selection was m ade based on high seed yield p lan t'1 (94.8g p lan t'1).

A study conducted by Hazra et al. (1993) on genetic divergence among the 

cowpea genotypes belonging to three culti groups, unguiculata, biflora and  

sesquipedalis under two environm ents. Using D2 statistics, the genotypes were 

grouped in to four clusters in both the environm ents. N o close correspondence was 

observed between geographic distribution and genetic divergence. Genetic 

divergence in cowpea using M ahalanobis-D2 technique was studied by Sudhakumari 

and Gopim ony (1994) and they reported that the intercluster distance was more than 

the intracluster distances suggesting hom ogeneity w ithin the clusters and 

heterogeneity between the clusters. M axim um  divergence was observed between 

clusters V and VII, which indicated that parents chosen from these are likely to 

produce better recom binants with better adaptability in hybridization works.

Thirty one cowpea genotypes were grouped in to six clusters (Sobha, 1994). 

The clustering pattern did not show any strict parallelism  with the geographic source, 

in this study m axim um  distance (D =  48.3) existed between cluster I and IV.

N andi et al. (1998) at Keonjhar carried out analysis o f  genetic divergence in 28 

lablab bean genotypes in 1994, using the M ahalanobis D statistics. Genotypes were 

grouped into 10 clusters. M aximum intracluster D2 values w ere recorded in Cluster 

V. The intercluster D2 values indicated m axim um  statistical distance between clusters 

VI and VIII, followed by clusters VI and IX, V and VI and VI and VII.

Biju (2000) studied genetic divergence in fourty four genotypes o f  lablab bean 

using D2 technique and reported that m aximum  statistical distance was found 

between cluster V and VIII followed by cluster V and VI. The distance between the 

cluster III and IX displayed the lowest degree o f  divergence.
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N andi et a l  (2000) conducted a study during 1994-95, using M ahalanobis D2 

statistic to analyse the genetic diversity in 28 genotypes o f  lablab bean {Lablab 

purpureus) based on data for 8 yield components. The genotypes were grouped into 5 

clusters, Cluster V recorded the highest mean pod length, pod weight, seeds pod '1 and 

green pod yield p lan t'1.

Chaubey et a l  (2003) observed from the 30 genotypes which he grouped in to 

six clusters on the basis o f D2 value that cluster III was the best as the genotypes 

belonging to this showed high seed yield, 100 seed weight, plant height and harvest 

index. Genotypes in cluster IV w ere earliest in flowering and maturity. Rai et a l  

(2003) studied genetic divergence and path analysis in 45 diverse types o f lablab 

bean using D2 technique and reported that the m axim um  genetic divergence was 

observed betw een cluster I and cluster V followed by cluster IV, cluster II and III 

which displayed lowest degree o f  divergence.

Eighteen diverse types o f  lablab bean {Lablab purpureus L.) w ere evaluated for 

genetic divergence, yield and its contributing characters by Golani et a l  (2006). They 

grouped the genotypes in to eight clusters, the m aximum  genetic distance was 

observed between cluster III and cluster V. the maximum  intracluster distance was 

exhibhited by cluster IV, the mean values for m ost o f  the traits was highest in cluster 

VIII.

2.7 Selection In d ex  .

To m ake effective selection for higher yield, it is necessary to determine the 

selection index.

Selection indices in lablab bean was worked out by Rathnaiah (1982) using 

characters like num ber o f  pods p lan t'1, plant spread, green pod yield p lan t'1, num ber 

o f inflorescences p lan t'1 and length o f  inflorescence and pod.
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A study by Singh et al. (1982) indicated that green pod yield plant’1 showed a 

significant effect on pod weight and 100 seed weight in lablab bean and these 

characters w ere ideal for effective selection.

The characters such as days to final harvest, num ber o f  pods p lan t'1, and girth 

o f pod were used for selection index analysis in w inged bean (Philip 1984).

In lablab bean Das et al. (1987) reported that characters like pod yield plant"1, 

num ber o f  pods plant"1 and breadth o f pod were effective for selection.

The increased yield in lablab bean was brought about by selecting for num ber 

o f pods plant’1, plant height and pod weight (Dahiya et a l, 1992).

In 12 local cultivars o f  lablab bean, Borah and Shadeque (1992) reported that 

selection index based on inflorescence length, pod weight, pod breadth, pod 

yieldplant"1 and pod length resulted in higher yield.

In lablab bean, characters like num ber o f  pods plant"1, inflorescence plant"1 and 

pod w eight were effective for improvem ent o f yield (Uddin and Newaz, 1997).

M athew (1999) reported that, characters to be considered for selection index 

were selected based on their phenotypic correlations, direct and indirect effects on 

yield, variability and heritability.

Based on index selected for lablab bean, the accession DL-6 was found to be 

most superior followed by accessions DL-29, DL-40 and DL-66. A ccession DL-6 

was the highest yielding with an average yield o f 7.1 kg plot"1. (Biju, 2000).

The selection involving all the yield com ponents was observed to have the 

m aximum  efficiency compared to direct selection based on yield (Cherian, 2000).
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Studies by Kumari et a l  (2003) suggested that selection based on clusters plant"1, 

100-seed w eight and days to m aturity m ight bring sim ultaneous im provem ent in 

yield.

The characters pods plant"1, pod length, branches plant"1, plant height and 

harvest index should be considered for selection in order to bring im provem ent in 

grain yield (Tikka et al., 2003).

Rai et al. (2004) reported that m axim um  direct effect o f  seed diam eter, pod 

weight and num ber o f  pods p lan t'1 towards yield indicated that these characters were 

very im portant while m aking selection for high yielding genotypes in french bean.

2.8 Q u a lity

In a com parison between 4 non-season-bound Lablab purpureus  cultivars 

developed at the U niversity o f  A gricultural Sciences, Bangalore and 2 local season 

bound cultivars, average seed protein content o f  the non season bound cultivars was 

27.2% , com pared w ith 26.5 and 23.8%  for the 2 local cultivars, respectively (Srihara, 

1976).

Study conducted by N ayar (1982) on lablab bean revealed considerable 

variability for all traits. Days to flowering, days to m aturity and seed protein content 

contributed m ost to divergence.

Aletor and Aladetim i (1989) evaluated som e cow pea varities with respect to 

their proxim ate chem ical com position, mineral content and some endogenous toxic 

constituents. The cowpea varieties contained on the average 22.5 g crude protein 

(CP), 2.60 g crude fibre (CF), 5.89 g either extract (EE) and 3.36 g a sh /100 g DM.

V asanthi and D as (1995) derived inform ation on heterosis from data on 4 

forage yield com ponents in 36 Fj hybrids from crosses between 9 lines and 4 testers

-  1 7 £ 6 8 6 -



evaluated at K illikulam  during kharif 1993. Positive heterosis over the better parent 

for dry m atter yield was highest (57.3%) in the cross MS 9448 x CO 1, while 

heterosis for crude protein content o f the dry m atter was highest (15.05% ) in PLS 966 

x  CO 1.

M urphy and Colucci (1999) recorded the levels o f crude protein in total plant, 

leaf, stem and seed fractions o f  lablab bean. The m ean crude protein content o f  lablab 

herbage was 17% with a range o f  10% to 22%  on a dry m atter basis. L eaf crude 

protein varied from 14.3% to 38.5% , while the stem crude protein content ranged 

from 7.0%  to 20.1% . Lablab bean follows a familiar growth pattern as protein content 

drops with maturity.

M ature seeds o f  five improved cultivars o f lablab bean {Lablab purpureus L.) were 

analysed for nutritional and antinutritional factors (Chetia et a l ,  2000). The cultivars 

showed considerable variation in their composition. On a dry m atter basis, the 

percentage o f  crude protein varied from 22.06 to 28.34, crude fat 1.62 to 2.22, crude 

fibre 6.02 to 10.63 and total carbohydrate 57.51 to 64.70. The amounts (mg/100 g) o f 

calcium, phosphorus, iron, sodium  and potassium  ranged from  28 to 48, 330 to 415, 

5.60 to 6.94, 0.482 to 0.684 and 10 to 15, respectively.



Materials and Methods



3. M ATERIALS AND METHODS

The investigations were carried out at the vegetable research farm of the 

Departm ent o f Olericulture, College o f  Horticulture, Vellanikkara during 2006-2007. 

The experim ental field is located at an altitude o f  22.5m  above M SL, between 10° 32’ 

N  latitude and 76° 16’ E longitude. The experimental site has a sandy loam soil, 

which is acidic in reaction (pH 5.3). The area lies in tropical m onsoon climatic 

region, with more than 80 per cent o f  the rainfall getting distributed through 

southw est and northeast m onsoon showers. Data on tem perature, rainfall, relative 

hum idity, num ber o f  rainy days and sunshine hours during the entire cropping period 

were collected from meteorological observatory o f College o f  Horticulture, Vellanikkara 

(Appendix I).

Season o f e x p erim en ta tion

The crop was raised during two cropping seasons viz., Rabi (Septem ber -  

Decem ber 2006) and sum m er (January -  M ay 2007).

Studies were undertaken under the following two m ajor heads

3.1 Genetic cataloguing o f  lablab bean.

3.2 Evaluation o f  genotypes o f  lablab bean.

3.1 G enetic  ca ta logu ing  o f lab lab  bean

Tw enty five accessions collected from different parts o f  the country (Table 1) 

were genetically catalogued based on the descriptor developed for the lablab bean 

(Table 2).



Table 1. Lablab bean accessions used in the study

SL.No. Accession num ber Source

1 LP-1 Karaikal

2 LP-2 Karaikal

3 LP-3 Coim batore

4 LP-4 Coim batore

5 LP-5 Coim batore

6 LP-6 Coim batore

7 LP-7 Bengaluru

8 LP-8 Bengaluru

9 LP-9 Dharawad

10 LP-10 Belagavi

11 L P -11 Belagavi

12 LP-12 Belagavi

13 LP-13 Belagavi

14 LP-14 Belagavi

15 LP-15 Belagavi

16 L P-16 Coim batore

17 LP-19 Harapanahalli

18 LP-20 Kadur

19 LP-21 Bellary

20 LP-22 Tipture

21 LP-23 Davangere

22 LP-24 Birur

23 LP-25 Davangere

24 LP-26 Kurem aganahalli

25 LP-27 Nadia



Plate - 1. View of the experimental plot at 
different stages

p e r f o r m a n c e
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3.2 E va luation  o f v a riab ility  in lab lab  bean ■

3.2.1 E x p e rim en ta l m ate ria ls

The experimental materials consisted o f  25 accessions collected from different 

parts o f India.
/

3.2.2 E x p e rim en ta l m ethods

The 25 lablab bean genotypes were raised in a random ized block design with 

three replications during Septem ber-Decem ber 2006 and January-M ay 2007 (Plate 1), 

The plot size was 3.0m x 1.5m with one row o f  plants/genotype/replication. There 

were 10 plants replication '1 at 0.75m x 0.6m spacing. The crop received tim ely 

m anagem ent and care as per the Package o f Practices Recom m endations o f  Kerala 

Agricultural University (KAU 2002).

W eeding was done at 15 days interval. During the cropping period, plant 

protection m easures were undertaken for the control o f Sclerotia rot (cottony rot), leaf 

eating caterpillars, pod borers and aphids. Irrigation was given at two days interval 

during the dry periods.

3.2.3 O b servations

For taking observations, three plants were selected from each genotype per 

replication. Follow ing param eters were recorded and average was worked out for 

further analysis.

a) P la n t he igh t (cm)

The plant height from the ground level to the tip o f  the plant was m easured and 

average recorded in centimeters.

b) P la n t sp re a d  (cm)

Canopy spread o f  the plant was measured at the full maturity o f the plant in 

centim eters using metre scale.
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T ab le  2. G enetic  ca ta logu ing  o f lab lab  bean  {Lablab p u rp u reu s (L.) Sw eet)

1. Vegetative and floral characterstics 

, 1.1 Growth habit

2 L eaf vein colour

3 Stem colour

4 Flower stalk

' 5 Flower colour

6 U tility type

7 Flowering behaviour ■

2. Pod characteristics

2.1 Pod shape

2 Pod suture colour

3 Pod curvature

4 Pod colour

5 Pod surface

3. Seed characteristics

3.1 Seed size

2 Seed shape

3 Seed colour

- Bush/Semi viny/Viny

- Light green/ Green/Purple

- Light green/ Green/Purple

- Present/A bsent

- W hite/Purple

- Vegetable type/ D ual/ Pulse type

- Rab i/Summer

- Straight/ Curved/Slightly curved

- W hite /Purple

- Straight/ Curved/Slightly curved

- Green/ Light green/Cream ish green/ 

Purple

- Sm ooth/ W rinkled

- B ig/ M edium /Sm all

- Round/Flat/O val/O blong

- Light brown/Dark 

brown/Cream ish white/B lack
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c) P r im a ry  b ran c h e s  p e r p lan t

The num ber o f  branches originating from the main stem was counted.

d) L e a f  leng th  (cm)

Length o f  5 random ly selected and fully expanded leaves were recorded and the 

mean was com puted.

e) L e a f  w id th  (cm )

The sam e leaves used for m easurem ent o f  lea f length were used for m easuring 

w idth and the m ean was computed.

f) Pedicel leng th  (cm)

The sam e leaves used for m easurem ent o f  lea f length were used for m easuring 

pedicel length and the mean was computed.

g) D ays to  f irs t flow ering

The num ber o f  days was counted from date o f  sowing to the opening o f first 

flower.

h) D ays to  50 p e r  cen t flow ering

The num ber o f  days from sow ing to the appearance o f  flowers in 50 per cent o f 

the plants was recorded.

i) D ays to  f irs t h a rv e s t

The num ber o f  days from sow ing to the. date o f  first harvest o f  the fruits at 

vegetable m aturity was noted.
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j) D ays to final h a rv e s t

The num ber o f  days from sowing to the date o f  final harvest o f  the fruits at 

vegetable m aturity w as noted.

k) D ays to  vege tab le  m a tu rity

The days taken from flower opening to the vegetable m aturity o f  the pod in 

each plant w as recorded.

I) P od  se ttin g  (% )

Ten flow ers w ere tagged at random  on the plant and num ber o f pods set was 

recorded. The percentage o f  pod set w as then worked out.

m ) P od  length  (cm )

Length o f  18 random ly selected pods at vegetable m aturity was m easured and 

average recorded in centimeters.

n) Pod g irth  (cm )

The sam e pods used for length m easurem ents w ere used for recording pod girth. 

The girth o f  eighteen pods was m easured and the average recorded in centim eters.

o) Pod w eigh t (g)

The w eight o f  the nine pods w as taken in an electronic balance and the average 

was worked out.

p) P od  th ickness (cm) ,

This w as m easured in centim eters using V ernier Calipers at the broadest region 

o f three random ly selected pods and the mean worked out.
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q) Number of pods per plant

The total num ber o f  pods produced per plant at the tim e o f  harvest was 

observed.

r) Pod yield per plant (kg)

Pods were harvested separately from each plant periodically and weighed using 

a top loading balance.

s) Pod yield per plot (kg)

Pods w ere harvested separately from each plot periodically and weighed using a 

top loading balance.

t) Shelling percent

A fter harvest, the weight o f  the shell is taken separately and shelling percentage 

was calculated by the formula.

W eight o f  seed
Shelling percent =   x 100

W eight o f  dry pod

u) Number of seeds per pod

The num ber o f  seeds in 9 pods was counted and recorded as the average.

v) Hundred seed weight (g)

One hundred fully m atured and dried seeds from each genotype were weighed 

using an electronic precision balance and the w eight recorded in gram.
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w)  Crude fibre

Crude fibre content was estim ated by acid alkali digestion m ethod as suggested 

by Sadasivam  and M anickam , 1992.

x) Crude protein

The protein content w as estimated using the m ethod o f  A O A C (1980).

y) Pests and diseases

The incidence o f  pests and diseases were observed and recorded.

3.2.4 S ta tis tica l analysis

Data on different characters were subjected to statistical analysis, using Spar-1 

package. The analysis o f  variance technique suggested by Fisher (1954) was 

em ployed for the estim ation o f various genetic param eters like analysis o f  variance, 

genotypic and phenotypic coefficient o f  variation, genotypic and phenotypic 

correlation coefficients and path coefficient analysis for estim ation o f  direct and 

indirect effects.

3.2.4.1 Phenotypic, genotypic and environmental variance

The variance com ponents were estimated using the form ula suggested by 

Burton (1952).

Phenotypic variance (Vp) =  Vg+Ve 

W here,

Vg- genotypic variance 

Ve- environm ental variance

Genotypic variance (V g) =  (V t-V e)/N  

Where,

Vt- mean sum o f  squares due to treatm ents 

V e -mean sum o f  squares due to error
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N - N um ber o f replications 

Environm ental variance (Ve) =  V E

3.2.4.2 Phenotypic and genotypic coefficient of variation

The phenotypic and genotypic coefficient o f variation was calculated by the 

form ula suggested by Burton and Devane (1953).

Phenotypic coefficient o f  variation (pcv) =  (Vp m /  X) x 100 

W here,

Vp- Phenotypic variance 

X- M ean o f  characters under study

Genotypic coefficient o f variation (gcv) =  (Vg m i  X) x 100

W here, 1

Vg-Genotypic variance 

X- Mean o f  characters under study

3.2.4.3 Heritability

H eritability in the broad sense was estim ated by the form ula suggested by 

Burton and Devane (1953).

H2= (Vg/Vp) xIOO 

W here,

Vg- genotypic variance 

Vp-phenotypic variance

The range o f  heritability was categorized as suggested by Robinson et al. 

(1949) as
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0-30 per cent - low

31 -60 per cent - moderate

61 per cent and above - high

3.2.4.4 E xpected  genetic  advance

The genetic advance expected for the genotypic variance was calculated using 

the form ula by Lush (1949) and Johnson et al. (1955) w ith value o f  the constant K as 

2.06 as given by Allard (1960).

Expected genetic advance G A - (V g/V p1/2) x 2.06

W here

Vg= Genotypic variance 

Vp= Phenotypic variance

3.2.4.5 G enetic  gain (genetic advance as percentage o f mean)

Genetic advance (GA) calculated by the above m ethod was used for estimation 

o f  genetic gain.

Genetic gain, G G = (GA/X) x 100 

W here,

GA=Genetic advance

X— M ean o f  characters under study

The genetic gain was classified according to Johonson et al. (1955) as follows
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I-10 per cent - low

II-2 0  per cent - moderate

21 per cent and above - high

3.2,4.6 Phenotypic and genotypic correlation coefficients

The Phenotypic and genotypic correlation coefficients were worked out to study 

the extent o f  association between the characters. The Phenotypic and genotypic 

correlation coefficients among the various characters were worked out in all possible 

com binations according to the form ula suggested by Johnson et al. (1955).

Phenotypic correlation coefficients between two characters 1 and 2 was 

calculated by the formula

(rp 12) = COVp 121 (Vp 1.Vp2) 112 

W here,

V pl =  Phenotypic variance o f  character 1 

Vp2 -  Phenotypic variance o f  character 2

G enotypic correlation coefficient between two characters 1 and 2 was 

calculated by the form ula

(rg l2 )= C O V g l2 /(V g l.V g 2 ) 1/2 

W here,

V g l=  Genotypic variance o f  character 1 

Vg2= Genotypic variance o f  character 2



3.2.4.7 Path coefficient analysis

In path coefficient analysis the correlation among cause and effect are 

partitioned in to direct and indirect effects o f  casual factors on effect factor. The 

principles and techniques suggested by W right (1921) and Li (1955) for the analysis 

using the formula given by Dewey and Lu (1959).

3.2.4.8 Genetic divergence

The genetic divergence among 25 accessions w ere assessed based on different 

characters as given by M ahalanobis (1936). C lustering o f  genotypes using 

M ahalanobis D2 value was carried out using the com puter oriented iterative algorithm 

m ethod as suggested by Suresh and U nnithan (1996).

3.2.4.9 Selection index

Smith (1936) model was used for form ulating the selection index. This is 

desired to select plants, the merit (H) o f  which is linearly expressed as:

H =  a i G i + aiGo + ............... + an Gn

W here, Gi, G2  Gn represents the genotypic values o f  characters and aj,

a2 . . .a n denote the w eights to be assigned to each o f  the character.
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4. RESULTS

The results obtained from the present investigation are presented under the 

following heads

4.1. Genetic cataloguing in lablab bean.

4.2. Evaluation o f variability in lablab bean.

4.1 Genetic cataloguing in lablab bean

Based on descriptor m entioned in Table 2, twenty five accessions o f  lablab 

bean w ere genetically catalogued for vegetative, flowering, pod and seed 

characters (Table 3).

The accessions included in the study varied from bush to semi viny type o f 

growth habit (Plate 2 ,3  and 4). Flower colour was found to be white and purple (Plate 5).

Pod colour varied between light green, green and purple. Pods were either 

curved or slightly curved in shape.

Pod surface was found to be smooth and wrinkled. Seed size varied from 

small and medium to big and seed shape varied from oval and flat oval to oblong. 

Seed colour was found to be black, dark brown, light brown and creamish white. 

Accessions were pulse or vegetable type according to their utility.

4.2 Evaluation of variability in lablab bean

4.2.1 Variability

The m ean perform ance o f 25 accessions is presented in tables 4, 5, 6, and 7. 

The results showed significant difference between the accessions for all characters



Table 3. M orphological characters o f  lablab bean.

Sl.No Acc.No.
Growth

habit Stem color Leaf vein 
color

Flower
stalk

Flower
color

Flowering
behaviour Pod color Pod suture 

color Pod shape Pod
curvature

Pod
surface Seed size Seed shape Seed color Utility type

1 LP-1 Bush Light green Light green Present Purple Rabi & summer Green White Curved Curved Smooth Big Flat oval Light brown Pulse

2 LP-2 Semi viny Light green Light green Present Purple Rabi Green White Curved Curved Wrinkled Small Oblong Light brown Pulse

3 LP-3 Semi viny Light green Light green Present White Rabi &  summer Creamish
green White Curved Curved Smooth Medium Oblong Dark brown Vegetable

4 LP-4 Semi viny Purple Purple Present Purple Rabi &  summer purple Purple Curved Curved Wrinkled Small Oblong Black Vegetable

5 LP-5 Bush Light green Light green Present White Rabi & summer Green White Slightly
curved

Slightly
curved Wrinkled Medium Oblong Dark brown Vegetable

6 LP-6 Bush Green Green Present White Rabi & summer Green White Curved Curved Wrinkled Medium Oblong Dark brown Vegetable

7 LP-7 Bush Light green Light green Present White Rabi & summer Green White Curved Curved Smooth Medium Oblong Creamish
white

Pulse

8 LP-8 Bush Light green Light green Present White Rabi &  summer Green White Curved Curved Smooth Medium Oblong Creamish
white Pulse

9 LP-9 Bush Green Green Present White Rabi & summer Green White Curved Curved Wrinkled Medium Oval Dark brown Vegetable

10 LP-10 Semi viny Light green Light green Present White Rabi Green White Curved Curved Smooth Medium Oval Light brown Pulse

11 LP-11 Semi viny Light green Light green Present White Rabi Green White Curved Curved Smooth Medium Oval Light brown Pulse

12 LP-12 Semi viny Green Green Present White Rabi Light ' 
green White Curved Curved Smooth Medium Oval Dark brown Pulse

13 LP-13 Semi viny Light green Light green Present White Rabi Green White Curved Curved Smooth Medium . Oval Light brown Pulse

14 LP-14 Semi viny Light green Light green Present White Rabi Green White Curved Curved Smooth M edium Oblong Light brown Pulse

15 LP-15 Semi viny Light green Light green Present White Rabi Light
green

White Curved Curved Smooth Medium Oval Light brown Pulse

16 LP-16 Bush Green Green Present White Rabi & summer Green White Curved Curved Wrinkled Medium Oblong Dark brown Vegetable

17 LP-19 Semi viny Light green Light green Present White Rabi Green White Curved Curved Smooth Small Oblong Light brown Pulse

18 LP-20 Semi viny Green Green Present Purple Rabi
Light
green

White Curved Curved Smooth Medium Oval Dark brown Pulse

19 LP-21 Semi viny Light green Light green Present White Rabi Light
green

White Curved Curved Smooth Small Oval Light brown Pulse

20 LP-22 Semi viny Light green Light green Present White Rabi Light
green White Curved Curved Wrinkled Medium Oval Dark brown Pulse

21 LP-23 Semi viny Light green Light green Present White Rabi Green White Curved Curved Smooth Small Oblong Light brown Pulse

22 LP-24 Semi viny Light green Light green Present White Rabi Light
green White Curved Curved Smooth Medium ■ Oval Light brown Pulse

23 LP-25 Semi viny Light green Light green Present White Rabi Green White Curved Curved Smooth Medium Ova! Light brown Pulse

24 LP-26 Semi viny Green Green Present White Rabi Green White Curved Curved Smooth Medium Oval Light brown Pulse

25 LP-27 Bush Light green Light green Present White Rabi Green White Slightly
curved

Slightly
curved Smooth Big Flat oval Black Pulse



Table 4. Vegetative characters

Accessions Plant height 
(cm)

Plant spread 
(cm)

N um ber o f  prim ary 
branches

L eaf length 
(cm)

L eaf width 
(cm)

Pedicel 
length (cm)

LP-1 89.33 61.33 3.10 12.47 11.30 4.37
LP-2 98.00 82.13 2.00 8.60 7.27 2.40
LP-3 68.88 49.43 3.10 7.47 6.30 1.27
LP-4 147.07 87.93 4.10 7.63 . 8.40 2.90
LP-5 70.40 46.93 4.20 8.27 8.67 2.90
LP-6 64.07 38.37 2.87 12.27 11.47 5.27
LP-7 92.20 64.47 3.30 10.47 10.67 3.57
LP-8 71.43 51.80 4.67 7.73 8.53 4.23
LP-9 69.67 40.40 4.50 8.63 7.20 2.27

LP-10 110.30 82.10 3.00 10.20 8.50 2.37
L P-11 91.87 74.50 3.00 7.73 6.43 2.53
LP-12 131.00 91.53 3.10 9.57 8.37 2.10
LP-13 88.30 58.43 3.00 10.23 9.73 2.43
LP-14 93.40 51.33 3.00 10.97 8.30 2.40
LP-15 120.00 62.50 3.00 7.50 7.03 2.77
LP-16 81.73 37.40 3.73 10.80 8.60 3.37
LP-19 129.83 45.40 3.53 7.20 7.63 2.30
LP-20 134.87 66.47 3.00 8.50 7.43 3.10
LP-21 125.07 64.77 3.00 8.17 8.33 3.13
LP-22 134.97 70.10 4.00 8.47 7.40 3.23
LP-23 136.44 83.77 3.00 8.40 6.40 2.57
LP-24 124.43 87.20 3.00 7.43 8.40 3.13
LP-25 138.53 89.07 3.00 10.20 8.90 5.23
LP-26 104.87 49.73 4.00 7.27 7.00 2.33
LP-27 138.00 96.00 3.00 6.70 7.40 1.90



Plate - 2. Variability in lablab bean

LP- 3

LP- 4

LP-  5



Plate - 3. Variability in lablab bean

L P - 6

L P - 8

LP- 9



Plate - 4. \  aribilitv in lablab beanm/

LP-  16

LP-  23

LP - 26



studied. The population mean, range, phenotypic coefficient o f  variation and 

genotypic coefficient o f  variation are given in table 9.

a) Plant height

Plant height varied from 64.07 cm (LP-6) to 147.07 cm (LP-4) w ith a mean 

o f  104.86 cm. The pcv and gcv values w ere 25.50 and 25.14 respectively. There 

was significant difference between the accessions with respect to plant height.

b) Plant spread

Plant spread varied from 37.40 cm (LP-16) to 96.00 cm (LP-27) with a mean 

o f  64.00 cm. The pcv and gcv were 27.22 and 27.19 respectively. There was 

significant difference between the accessions for plant spread.

c) Number of primary branches

Significant difference was found am ong the different accessions for the 

character. The accession LP-2 had m inim um  num ber o f  prim ary branches (2.00) 

and the accession LP-8 had the m aximum  num ber (4.67) w ith a mean o f 3.34. The 

pcv value was 19.14 and gcv was 18.25.

d)Leaf length

L eaf length varied from 6.70 cm (LP-27) to 12.47cm (LP-1) with a mean o f

9.00 cm. The pcv and gcv values w ere 17.63 and 17.51 respectively. There was 

significant difference betw een the accessions for leaf length.

e) Leaf width

L eaf width varied from 6.30 cm (LP-3) to 11.47 cm (LP-6) with a mean o f  

8.26 cm. The pcv and gcv values were 17.28 and 17.05 respectively. There was 

significant difference betw een the accessions.



Table 5: Flowering and maturity characters

Accessions Days to first 
flowering

Days to  50 % 
flowering

Days to 
first harvest

Days to final 
harvest

Days to vegetable 
m aturity

Pod setting 
percent (%)

LP-1 65.07 70.37 75.00 105.00 15.20 29.50
LP-2 63.40 68.87 73.00 93.00 14.56 39.80
LP-3 33.07 38.87 49.44 . 86.00 16.33 37.93
LP-4 30.53 51.07 61.66 123.00 16.40 38.00
LP-5 32.63 34.97 47.33 87.00 13.45 21.97
LP-6 44.63 37.97 49.22 81.00 15.89 33.80
LP-7 41.07 51.30 59.33 88.00 14.67 28.03
LP-8 31.30 48.53 57.66 86.00 16.50 28 .30 '
LP-9 46.30 34.40 48.55 99.00 13.67 35.13

LP-10 44.53 53.07 62.00 101.00 19.67 27.23
L P-11 52.33 52.10 54.00 ' 95.00 14.12 26.00
LP-12 40.60 57.30 58.00 98.00 16.67 27.37
LP-13 50.03 45.83 54.66 94.00. 17.10 20.53
LP-14 51.83 55.07 56.44 96.00 16.11 34.53
LP-15 52.63 55.67 57.20 102.00 19.60 29.63
LP-16 27.77 32.20 ' 40.00 84.00 12.23 32.17
LP-19 53.53 57.87 58.33 103.00 18.67 31.43
LP-20 54.20 58.60 59.00 118.00 21.45 19.57
LP-21 56.00 60.43 ■ 60.00 106.00 21.78 24.83
LP-22 53.10 60.83 64.40 113.00 18.80 33.40
LP-23 55.10 58.00 60.00 109.00 24.47 28.53
LP-24 47.20 61.30 62.00 112.00 22.89 28.13
LP-25 47.20 59.33 59.30 114.00 21.12 22.13
LP-26 52.73 59.00 58.00 106.00 25.23 40.23
LP-27 59.00 69.00 68.00 118.00 23.00 25.00
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f) Pedicel length

Pedicel length varied from 1.27 cm (LP-3) to 5.27 cm (LP-6) w ith a mean o f

3.00 cm. The pcv and gcv w ere 32.43 and 31.77 respectively. There was 

significant difference between the accessions with respect to length o f pedicel.

g) Days to f ir s t  flow ering

A nalysis o f  variance for days to first flow ering showed that there was a 

significant difference am ong the genotypes for this character. The value ranged 

from 27.70 (LP-16) to 65.07 (LP-1) with mean o f  46.90. The pcv and gcv values 

were 22.39 and 21.27 respectively.

h) D ays to 50 p e r  cent flow ering  .

Analysis o f variance for days to 50 per cent flowering showed that there was 

a significant difference among the genotypes for this character. The value ranged 

from 32.20 (LP-16) to 70.37 (LP-1) with mean as 52.62. The pcv and gcv values 

were 20.16 and 19.81 respectively.

i) D ays to  f irs t h a rv es t

Days to first harvest varied from 40,00 (LP-16) to 75.00 (LP-1) w ith a mean 

o f  58.10.

j) D ays to final h a rv e s t

Days to final harvest varied from 81.00 (LP-6) to 123.00 (LP-4) with a mean 

o f 111.5.

k) D ays to vegetab le  m a tu rity

Days to vegetable m aturity varied from 12.23 (LP-16) to 25.23 (LP-26) with 

a mean o f  19.10.



Table 6: Pod and seed characters

Accessions
Pod length 

(cm)
Pod girth 

(cm)
Pod thickness 

(cm)
Pod weight 

(g)
Shelling percent 

(%)
N um ber o f  seeds 

per pod
100 seed 

weight (g)
LP-1 6.90 2.80 0.21 ' 2.53 57.10 5.10 24.30
LP-2 6.03 2.43 0.18 1.37 64.73 5.33 43.60
LP-3 8.47 . 4.07 0.30 2.57 82.27 3.87 34.67
LP-4 7.47 4.13 0.23 1.73 79.97 4.20 52.50
LP-5 8.80 3.57 0.24 1.73 74.00 5.00 29.80
LP-6 8.07 3.20 0.25 1.87 80.10 5.43 27.33
LP-7 7.63 4.13 0.17 1.37 86.57 4.87 22.50
LP-8 7.17 4.07 0.15 1.80 80.90 4.30 22.37
LP-9 8.90 3.97 0.34 3.03 86.13 5.77 32.57

LP-10 5.13 4.30 0.20 1.43 76.87 3.53 25.17
LP-11 6.50 2.70 0.32 1.47 55.53 3.10 24.47
LP-12 7.10 3.03 0.25 1.77 56.93 3.50 25.43
LP-13 7.70 2.97 0.16 1.37 65.67 3.50 27.47
LP-14 7.13 2.90 0.24 2.23 68.23 2.87 19.80
LP-15 7.93 2.97 0.34 2.77 71.83 2.87 24.67
LP-16 8.83 3.93 0.45 2.93 76.83 6.40 34.47
LP-19 6.37 3.07 0.21 2.43 63.17 3.87 23.80
LP-20 6.60 2.97 0.28 1.93 74.37 3.97 24.30
LP-21 6.40 2.67 0.16 1.87 71.30 3.63 20.68
LP-22 6.17 2.70 0.24 1.90 73.33 3.23 24.00
LP-23 6.70 2.77 0.20 2.10 62.63 3.10 21.00
LP-24 6.60 2.60 0.34 2.20 77.50 3.53 23.03
LP-25 6.57 2.47 0.33 2.33 65.30 4.30 23.57
LP-26 6.73 2.60 0.26 2.13 82.53 4.63 17.57
LP-27 9.98 5.47 0.40 4.61 60.72 6.00 37.39
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1) Pod setting %

A nalysis .o f  variance for pod set revealed that there was significant 

difference between the different accessions under study. The lowest fruit set o f 

19.57 per cent was observed in the accession LP-20 and the highest pod set was 

observed in LP- 26(40.23% ) with a mean value o f  29.92 per cent. The pcv and gcv 

w ere 20.47 and 19.36 respectively.

m) Pod length

Pod length varied from 5.13 cm (LP-10) to 9.98 cm (LP-27) with a mean 

value o f  7.16 cm. The pcv and gcv values were 13.94 and 13.37 respectively. 

There was significant difference between accessions for pod length.

n) Pod girth

The girth o f  pod ranged from 2.43 cm in LP-2 to 5.47 cm in LP-27 with a 

mean o f  3.20cm. The value o f pcv was 20.31 and that o f gcv was 19.06. There was 

significant difference between accessions with respect to pod girth.

o) Thickness of pod

Pod thickness varied from 0.15 cm (LP-8) to 0.45 cm (LP-16) with a mean 

value o f  0.25 cm. The pcv and gcv values w ere 30.82 and 28.41 respectively. 

There was significant difference between accessions for pod thickness.

p) Weight of pod

The different accessions varied significantly for weight o f  pod. M aximum 

pod weight was observed for the accession LP-27 (4.61 g) and m inimum  for LP-2, 

LP-7 and LP-13 (1.37 g). The pcv and gcv estim ates were found to be 26.35 and 

23.16 respectively.
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Accessions
N um ber 
o f  pods 

per plant

Yield per 
plant (kg)

Yield per 
p lot (kg)

Crude protein 
(%)

Crude fibre 
(%)

LP-1 111.37 0,315 2.83 2.71 1.55

LP-2 131.00 0.360 3.07 2.56 1.32

LP-3 75.00 0.188 1.30 1.84 1.72

LP-4 198.27 0.363 3.33 2.21 1.94

LP-5 54.80 0.083 0.93 2.34 1.62

LP-6 64.47 0.150 1.33 1.60 2.23

LP-7 85.17 0.185 1.77 2.64 1.77

LP-8 81.63 0.156 - 1.60 2.21 1.54

LP-9 43.23 0.151 1.47 2.41 2.11

LP-10 55.40 0.106 0.97 2.02 1.34

L P -11 45.93 0.061 0.61 2.15 1.71

LP-12 55.40 0.144 1.07 2.13 1.62

LP-13 58.37 0.102 0.83 2.41 1.85

. LP-14 63.13 0.167 1.53 2.35 1.55

LP-15 45.33 0.124 1.13 . 1.53 1.68

LP-16 65.87 0.238 r 2.13 2.34 2.14

LP-19 33.50 0.150 1.53 1.66 2.22

LP-20 71.93 0.173 1.47 1.77 2.17

LP-21 123.07 0.240 ' 2.23 1.96 2.71

LP-22 126.53 0.246 2.47 2.26 1.15

LP-23 124.00 0.280 2.67 2.14 1.73

LP-24 114.93 0.240 2.77 2.54 1.30

LP-25 72.97 0.187 1.77 2.20 1.87

LP-26 227.33 0.553 4.50 2.04 1.54

LP-27 18.00 0.060 0.60 2.23 2.68



q) N um ber of pods per p lan t

Different accessions under study showed significant difference between 

them for num ber o f  pods per plant. The num ber o f  pods per plant ranged from

18.00 (LP-27) to 227.30 (LP-26). The mean pods per plant w ere 88.60. The pcv 

and gcv estim ates w ere 54.80 and 54.30 respectively.

r) Pod yield plant 1

The accession LP-27 recorded the lowest yield p lan t'1 (0.060 kg) and LP-26 

recorded the highest yield p lan t''(0.553 kg).

s) Pod yield plot_1

The yield o f  pods varied significantly among different accessions. The 

accession LP-27 had the lowest yield and LP-26 had the highest yield. Average 

yield per plot was 1.88 kg and the value ranged between 0.60 kg and 4.50 kg. The 

pcv and gcv estim ates were 50.39 and 49.34 respectively.

t) Shelling %

The shelling percent was m axim um  for the accession LP-7 and m inim um  for 

L P -1 1. The values ranged between 55.53 per cent and 86.57 per cent w ith a mean 

o f  72.24 per cent. The pcv and gcv estim ates w ere 13.05 and 12.65 respectively. 

There was significant difference between accessions.

u) Number of seeds pod

M axim um  num ber o f  seeds pod _1 was recorded for the accession LP-16 and 

m inimum for LP-14 and LP-15. The values ranged between 2.87 and 6.40 with a
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Table 8. Incidence o f pests and disease

Pest/Disease Susceptible accessions

L eaf eating caterpillars LP-1, LP-4, LP-7, LP-8, LP-16, LP-26

Pod borers LP-3, LP-7, LP-12, LP-13, LP-15, LP-20

Aphids LP-5, LP-6, LP-8, L P -1 1, LP-15, LP-16

. Cottony rot LP-3, LP-27



Plate - 5. Variability in flower colour

Purple White

Plate - 6. Sclerotia rot and aphid attack in
lablab bean

Sclerotia rot Aphid attack
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mean value o f  4.16. The pcv and gcv estimates were 24.05 and 22.84 respectively. 

Significant difference was noted between the different accessions.

v) Hundred seed weight

Hundred seed w eight was m axim um  for the accession LP-4 (52.50g) and 

m inim um  for LP-26 (17.57g). The pcv and gcv values were 29.70 and 28.68 

respectively.

w) Crude fibre content of pod

The crude fibre content o f  pods at edible m aturity ranged from 1.15 per cent 

to 2.71 per cent, the m ean value being 1.77 per cent. The accession LP-22 

recorded the lowest fibre content and accession LP-21 had the highest fibre 

content. The pcv was 20.53 and gcv was 20.48. There w as significant difference 

betw een the accessions in fibre content.

x) Crude protein content of pod

The crude protein content o f  pods at vegetable m aturity stage was maximum 

for LP-1 and m inim um  for LP-15. It ranged between 1,53 and 2.71 per cent with a 

mean o f2 .I6 .  The pcv and gcv estim ates were 14.84 and 14.81 respectively. There 

was significant difference betw een the accessions.

y) Pest and diseases

Mild incidence o f  cottony rot was noted in accessions LP-3 and LP-27 (Plate 6). 

A ttack o f  leaf eating caterpillars and pod borers w ere very m ild. Aphid infestation 

w as observed to be m ainly confined to the accessions LP-5, LP-6, LP-8, L P -1 1, 

L P-15 and LP-16 (Table 8).

4.2.2 Heritability, genetic advance and genetic gain

Heritability, genetic advance and genetic gain for different characters are 

presented in table 10.
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Table 9. Range, m ean, phenotypic coefficient o f  variation and genotypic coefficient o f 
variation o f  different characters in lablab bean

S L .N O Characters Range M ean+SE pcv gcv

1 Plant height (cm) 64.07-147.07 104.86+1.49 25.50 25.14

2 Plant spread (cm) 37.40-90.53 64.00+0.260 27.22 27.19

3 N um ber o f prim ary branches 2.00-4.60 3.34+0.064 19.14 18.25

4 L eaf length (cm) 7.20-12.47 9.00+0.061 17.63 17.51

5 L eaf width (cm) 6.30-11.47 8.26+0.077 17.28 17.05

6 Pedicel length (cm) 1.27-5.27 3.00+0.065 32.43 31.77

7 D ays to 1st flowering 27.70-63.40 46.95+1.09 22.39 21.27

8 Days to 50%  flowering 32.20-70.30 56.62+0.65 20.16 19.81

9 Pod setting % 19.57-40.23 29.92+0.66 20.47 19.36

' 10 Pod length (cm) 5.13-8.90 7.16+0.093 13.94 13.37

11 Pod girth (cm) 2.43-4.30 3.20+0.074 20.31 19.06

12 Pod thickness (cm) 0.15-0.45 0.25+0.010 30.82 28.41

13 Pod weight (g) 1.37-3.03 2.03+0.085 26.35 23.16

14 N um ber o f pods p lan t'1 33.50-227.30 88.69+2.21 54.84 54.32

15 Yield p lo t'1 (kg) 0.60-4.50 1.88+0.064 50.39 49.34

16 Shelling % 55.53-86.57 72.24+0.77 13.05 12.65

17 N um ber o f seeds pod '1 2.87-6.40 4.16+0.104 24.05 22.84

18 100 seed w eight (g) 17.57-52.50 27.04+0.60 29.70 28.68

19 Crude fibre (%) 1.15-2.71 . 1.76+0.0079 20.53 20.48

20 Crude protein (%) 1.53-2.71 2.16+0.0068 14.84 14.81
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Table 10. H eritability, Genetic advance and G enetic gain for different characters in
lablab bean

SL.No Characters H eritability (%) G enetic advance Genetic gain

1 Plant height (cm)
r

97.2 53.54 51.05

2 Plant spread (cm) 99.8 35.81 55.95

3 N um ber o f  Prim ary branches 90.9 1.20 35.92

4 L eaf length (cm) 98.6 3.23 35.88

5 L eaf w idth (cm) ■ 97.4 2.86 34.62

6 Pedicel length (cm) 96.0 1.93 64.33

7 Days to  1st flow ering 90.2 19.53 41.59

8 Days to  50%  flow ering 96.6 21.11 40.11

9 Pod setting % 89.4 11.28 37.70

10 Pod length (cm) 92.1 1.89 26.39

11 Pod girth (cm) 88.1 1.18 36.87

12 Pod thickness (cm) 85.0 0.14 56.00

13 Pod w eight (g) 77.3 ' 0.85 41.87

14 N um ber o f  pods p lan t'1 98.1 98.31 110.84

15 Yield p lo t'1 (kg) . 95.9 1.88 100.00

16 Shelling % 94.0 18.25 25.26

17 N um ber o f  seeds p o d '1 90.2 1.86 44.71

18 100 seed w eight (g) 93.3 15.43 57.06

19 Crude fibre (%) 99.6 0.74 42.04

20 Crude protein (%) 99.6 0.66 30.55
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Highest heritability was observed for the character plant spread (99.8%), 

followed by crude fibre and crude protein (99.6%). O ther characters with high 

heritability were leaf length (98.6%), num ber o f  pods per plant (98.1%), leaf width 

(97.4% ), plant height (97.2%), days to 50 per cent flowering (96.6% ), pedicel 

length (96%), yield per plot (95.9%), shelling per cent (94% ), 100 seed weight 

(93.3% ), pod length (92.1% ), num ber o f prim ary branches (90.9% ), days to 1st 

flowering, num ber o f  seeds per pod (90.2%), pod setting per cent (89.4% ), pod 

girth (88.1% ), pod thickness (85%) and pod weight (77.3%). M oderate and low 

heritability values were not there for the characters.

Genetic advance was highest for num ber o f  pods plant"1 (98.31) and lowest 

for thickness o f  pod (0.14).

H ighest m agnitude o f genetic gain was m anifested by num ber o f  pods plant"1 

(1 10.84%) and the lowest by shelling per cent (25.26%). The characters like yield 

plot"1 (100%), pedicel length (64.3%), seed w eight (57.06% ), pod thickness (56%), 

plant spread (55.9% ), plant height (51.05 %), num ber o f  seeds po d '1 (44.7%), 

crude fibre (42.04% ), pod w eight (41.87% ), days to 1st flow ering (41.5% ), days to 

50 per cent flow ering (40.11% ), pod setting per cent (37.7%), pod girth (36.8%), 

num ber o f  prim ary branches (35.92%), leaf length (35.88% ), leaf width (34.62%), 

crude protein (30.55% ) and pod length (26.39% ) also had high genetic gain.

M oderate and low genetic gain was not observed for the characters.

4.2.3 Correlation

The genotypic and phenotypic correlations between different pairs o f 

characters were estimated and presented in Table 11. It was observed that yield 

was significantly and positively correlated with pod setting per cent (rg =  0.565 

and rp =  0.524) and num ber o f pods p lan t'1 (rg =  0.330 and rp -  0.906) both



Table 11. Phenotypic and genotypic correlation coefficients between yield and its com ponents

C haracter^ Setting
•A

PU nt
height

Primary
h n n e h a

Plant
spread

D aystu  | -  
[kw-cring

D a n  tci
S 0 «

flatveriac

Pod
length

Pod
girth

Pod
thkknes*

Pod
weight

Pod*/ , 
p lan t

Ykldl
pod

Seeds/
pud

KID seed 
Weight

Shelling
%

C rude
fibre

C rude
philcln

Lear
length

Lear
width

F e d k k
length

Setting % •0.165* 0.132 •0.208* 0015 -0.025* 0.103 0.130 0.098 0.270 0 .486 ' 0  5 65 ' 0275 0 .434 ' 0 335 -0210* 0.010 ■O.I40' -0.2*0* -0.273'

P lan t height -0.165 -0.191 0.714* 0143 0 6 4 2 ' -0604 -0.410 -0.049* -0.095* 0.334 0 J 13 -0.531 •0.039* •0.319* 0X10 -0.183" •O.3I0' *0.274' ■0.048'

P rin u ry  hraotbM 0.101 -0.183 -0.414 -0.436 -0.467 0.414* 0-518' 0.105 0.272 0.131 0,108 0.267 0.049 0 4 99 ' 0.034 0.077 -0,287 ' -0.065* 0.036

P lan t spread -0.196 0.704' -0.396 0.061 0.623* -0.630 -0J0&" •0.165* -0,452 0.274 0.170 -0.472 0,|(J* -0.398 •0.368 0.200 -0.146* -0.149 ' -0.025*

D *ya to I - 
flowering 0.011 0.133 4)J90 0.055 0,517' -0.485 -0.634 -0.113 ' -0 0 2 5 ' 0.170 0.357 0,117 -0.235* -0.485 0.055 0.302 O.307 0.046 0055

D ayr to 
flowering -0.013 0 6 2 3 ' -0.442 Q& jl* 0.487* -0.822 -0.684 -0378 -0.232’ 0.403* 0.455* -0429 -0.267" ■0.517 -0 3 2 4 ' 0.133 -0.082 -0.061 ■ 0.060

Pod length 0.111 •0 563 0374 •0.602 -0.-45 43.766 0,452 ' 0.430* 0.474' -0261 • -O i39* 0.445' 0 299 0.4 IS ' 0.310 0.025 0.109 0.146 -n 006*

Pod girth 0.140 -0.379 OJ62* -0.288 •0.538 •0.619 0.424 0019 0.050 ■0201* -0.279* 0.349 0 .393" 0.646* 0.097 0.008 0.045 0.(44 -0.121*

Pod thickness 0.076 ■0045 0 064 -0.149 -0.091 -0.336 0 J7 7 •01303 0.688 ' •0222* -OjOSO* 0.235 a m 0.155 0.090 -0.136 -0X161 -0.295' •0.0 09*

Pod-weight 0.243 •0.068 0-229 -OJ95 -0 003 -0.201 0.411 0.028 0.62D* -0.160 0.104 0252 •0044* 0.148 0.249 -0.183* - a  022* -0 214* -0 0 0 6 '

Pods/plunt 0.453* 0.324 0,120 0 272 0.163 0.387 -0.248 •0.195 •0207 -0.141 0.930" 0 062 0.192 0 21 0 •0.186* 0.111 -0.248’ -0.094* 0.005

Y ie ld /p o d 0J24* 0.300 0.084 0.168 0.323 0441 -0.230 -0.261 •0068 o . m 0.906* 0.224 0.146 0.171 •0.172 0.282 •0.163* -0.070* G.CG7

Seed e/pod 0245 -0499 0213 -0.449 0.121 -0.195 0.453 0.287 0.189 0.207 0.059 0223 0410* 0-388* 0.250 0 3 0 9 0.356 0.400* 0.353

I DO aecd Weight 0 J8 8 -0056 0045 0.102 •0268 -0255 0.287 0 3 4 8 0.107 -0035 0.188 0.132 0.361 0.173 0.041 0,148 -0 094* -0 0 6 0 ' -0.172

Shelling % 0.301 ■0.315 0.473* -0.385 •0.438 •0.495 0 J 68 OJBO* 0.110 0 121 0.207. 0.157 0.353 0  155 0.092 •0.064 ■0.143* 0056 0.038

C rude  Qbrc -0.201 0.000 0.034 -U367 0 050 -0.316 0 2 9 8 0.087 0.083 .0215 -0.184 -0.168 0.2J4 0.042 0  089 -0.411 0-063 0.135 0.164

C rude protein 0.008 -0.182 01380 0.199 0291 0.133 0 024 0.008 -0.126 -0.160 OJ20S- 0.272 0.294 0 143 -0.056 -0 410 0294 0.297 0079

L eaf length -0.130 •0.305 -0-273 ■0,146 0 29 7 •0,080 0.109 0056 •0063 •0 026 -0242 -0.162 0.341 -0.094 -0.145 0.062 0.291 0.791* 0 3 2 1 '

Lcuf width -0.21 & •0.267 4)063 -0.145 OOJ] •0.061 O.L36 0.127 -0248 ■0.157 -0.091 -Q.071 0.3 69 -0 061 0.060 0,134 0.295 0.770* 0 6 8 6 '

Pedicle length -0.261 -0.047 0.O32 -0.024 0  065 006) 0.005 -0.108 -0,001 0.009 0.007 (l.CJGO 0 321 •0.161 0 036 0.162 0.079 0.510* 0.667 '



genotypically and phenotypically. Y ield p lan t'1 was significantly and positively 

correlated w ith days to 50 per cent flowering (rg =  0.455) genotypically.

Significant and positive genotypic and phenotypic correlations are observed 

between pedicel length and leaf length (rg =  0.521 and rp -  0.510) and between 

pedicel length and leaf w idth (rg -  0.686 and rp =  0.667). But pedicel length was 

negatively correlated with pod setting per cent (rg =  -0.273), plant height (-0.048), 

p lan t sp read  (-0 .025 ), pod length  (-0 .006 ), pod g irth  (-0 .121 ), pod th ick n ess  

(-0.009) and pod weight (-0,006).

Significant and positive genotypic and phenotypic correlation was observed 

between leaf w idth and leaf length (rg =  0.791 and rp =  0.770) and with num ber o f 

seeds p o d '1 (0.400) genotypically. B ut significant negative genotypic correlation 

w as observed  betw een  le a f  w id th  and pod se tting  per cen t (-0 .240), p lan t 

he igh t (-0.274), num ber o f  prim ary branches (-0.065), plant spread (-0.149), days 

to  50 per cent flowering (-0.061), pod thickness (-0.295), pod w eight (-0.214), 

num ber o f  pods p lan t '1 (-0.094), yield p lo t'1 (-0.070) and 100 seed w eight (-0.060),

N o significant positive correlation was observed between leaf length and 

other characters both genotypically and phenotypically. But significant negative 

correlation was observed with pod setting per cent (-0.140), plant height (-0.310), 

num ber o f prim ary branches (-0.287), plant spread (-0.146), days to 50 per cent 

f lo w erin g  (-0 .082), pod th ickness (-0 .061), pod w eigh t (-0 .022), pods p la n t '1 

(-0 .248), y ie ld  p lo t '1 (-0 .168), 100 seed w eigh t (-0 .094) and she lling  per cent 

(-0.143).

W ith regard to shelling per cent, its correlation with num ber o f  prim ary 

branches (rg -  0.499 and rp =  0.473) and pod girth (rg =  0.646 and rp =  0.580) was 

significant and positive both genotypically and phenotypically. Its correlation with 

pod length (rg =  0.415) and num ber o f  seeds p o d '1 (rg =  0.388) was significant and
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positive genotypically. But its correlation with plant height (rg — 0.319) was 

significant and negative.

N o significant positive correlation was observed between crude fibre, crude 

protein and other characters both phenotypically and genotypically.

N o significant positive correlation w as observed betw een 100 seed w eight 

and other characters phenotypically. B ut significant positive genotypic correlation 

was observed w ith pod setting per cent (0,434), pod girth (0.393) and num ber o f  

seeds p o d '1 (0.410) and negative significant correlation was observed with plant 

height (rg =  -0.059 and rp =  -0.056), days to 1st flowering (rg =  -0.235 and rp =  -0.208), 

days to 50 per cent flowering (rg =  -0.267 and rp =  -0.255), pod weight (rg =  -0.044 

and rp =  -0.035), leaf length (rg =  -0.094 and rp =  -0.094), leaf width (rg =  -0.061 

and rp =  -0,060) and pedicel length (rg =  -0.161 and rp =  -0.172) both 

genotypically and phenotypically.

Significant positive genotypic correlation (0.495) w as observed between 

num ber o f  seeds p o d '1 and pod length. B ut no significant correlation was observed 

phenotypically betw een num ber o f  seeds p o d '1 and other characters.

Significant positive correlation w as obtained between num ber o f  pods p lan t'1 

and pod setting per cent (rg =  0.486 and rp =  0.453) both genotypically and 

phenotypically and with 50 per cent flow ering (0.403) genotypically. B ut negative 

significant correlation was obtained between num ber o f  pods plant’1 and pod 

length (rg =  -0 .261), pod girth  (-0 .201), pod th ickness (-0 .222) and pod w eight 

(-0.160) genotypically.

With regard to pod w eight, its correlation with pod thickness (rg =  0.688 and 

rp =  0,620) was positive and significant both phenotypically and genotypically and 

with pod length (rg =  0.474) it was positive and significant genotypically, but with
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plant height (rg =  -0.095), days to l sl flowering (rg =  -0.025) and days to 50 per 

cent flowering (-0.232) it was negative and significant genotypically.

Significant positive correlation was obtained between pod thickness and pod 

length (rg =  0.474) genotypically, but significant negative correlation was obtained 

betw een pod th ickness and p lan t height, p lan t spread and days to 1st flow ering 

(rg =  -0.049, -0.105 and -0.113 respectively).

Pod girth was significant and positively associated w ith num ber o f  prim ary 

branches (rg =  0.518 and rp =  0.462) both genotypically and phenotypically and 

with pod length (rg =  0.452) genotypically, but negatively associated with plant 

spread (rg =  -0.308) genotypically.

Pod length was significantly and positively associated w ith num ber o f 

prim ary branches (rg =  0.414) genotypically.

Days to 50 per cent flowering was significant and positively associated with 

plant height (rg =  0.642 and rp =  0.623), plant spread (rg =  0.623 and rp =  0.611) 

and days to 1st flowering (rg =  0.517 and rp =  0.487) both phenotypically and 

genotypically, but negatively associated w ith pod setting per cent (rg =  -0.025) 

genotypically.

N o significant correlation was observed between days to 1st flowering and 

other characters both genotypically and phenotypically.

P lant spread w as significantly  and positively  associated w ith p lan t height 

(rg =  0.714 and rp =  0.704) both genotypically and phenotypically, but negatively 

associated with pod setting per cent (rg =  -0.208) genotypically.



Table 12. Path coefficient analysis o f  pod yield and com ponent characters.

Characters Setting
%

Plant

height

Plant

spread
Days to I1* 
flowering

Days to 
50% 

flowering

Pod

length

Pod

girth

Pod

thickness

Pod

weight

Pods/

plant

Seeds/

pod

100
seed

weight

Shelling
%

Genotypic 
Correlation 
with yield

Setting % 0.149 -0.068 0.013 0.004 0.016 -0.018 0.012 -0,029 0.156 0.421 0,074 0.079 -0.052 0.565

Plant height -0.025 0.415 -0.044 0.034 -0,419 0.105 -0.039 0.015 -0.055 0.289 -0.143 0.011 0.049 0.313

Plant spread -0.031 0.296 -0.062 0.014 -0.407 0.109 -0,029 0.050 -0.262 0.238 -0.127 -0.020 0.062 0.170

Days to 1“ 
flowering 0.002 0.059 -0.004 0.235 -0.338 0.084 -0.060 0.034 -0.014 0.148 0.031 0.043 0.075 0.357

Days to 50% 
flowering

-0.004 0.266 -0.038 0.122 -0.653 0.142 -0.065 0.113 -0.134 0.349 -0.115 0.049 0.080 0.455

Pod length 0.015 -0.251 0.039 -0.114 0.537 -0.173 0.043 -0.129 0.275 -0.226 0.133 -0.055 -0.064 -0.239

Pod girth 0.019 -0.170 0.019 -0.149 0.447 -0.078 0.095 -0.006 0.029 -0.174 0.094 -0.072 -0.100 -0.279

Pod thickness 0.015 -0.021 0.0 to -0.026 0,247 -0.074 0.002 -0.299 0.399 -0.193 0.063 0.020 -0.018 -0.080

Pod weight 0.040 -0.040 0.028 -0.006 0.152 -0.082 0.005 -0.206 0.580 -0.138 0.068 0.008 -0.023 0.104

Pods/plant 0.073 0.139 -0.017 0.040 -0.264 0,045 -0.019 0.067 -0.092 0.866 0,017 -0.035 -0.033 0.930

Seeds/pod 0.041 -0.220 0.029 0.027 0.280 -0.086 0.033 -0.070 0.146 0.0S4 0.268 -0.075 -0.060 0.224

100 seed 
weight 0.065 -0.025 -0.007 -0.055 0.175 -0.052 0,037 -0.033 -0.025 0.167 0.110 •0.183 -0.027 0.146

Shelling % 0.050 -0.132 0.025 -0.114 0.338 -0.072 0.061 -0.034 0.086 0.182 0.104 -0.032 -0.155 0.171

Residual effect =  -0.0355
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Plant height and num ber o f  prim ary branches were significantly and 

negatively associated with pod setting per cent (rg =  -0.165) and plant height (rg =  -0.191) 

respectively, genotypically.

4.2.4 Path coefficient analysis

B y partitioning the correlation between yield and com ponent characters in to 

direct and indirect effects, the direct and indirect contribution o f  the com ponent 

characters and yield can be found out. The results o f  the path coefficient analysis 

o f  25 accessions o f  lablab bean for different characters are in table 12.

In path coefficient analysis highest positive direct effect on yield was 

exhibited by num ber o f  pods p la n f1 (0.866) followed by pod w eight (0.580). 

D irect effect o f  pod setting per cent on yield (0.149) and its correlation with yield 

was found to be positive (0.565).

Direct effect o f  plant height on yield was positive (0.415) and its.correlation 

with yield was found to be positive (0.313). Even though indirect effects o f  days to 

50 per cent flowering (-0.419), num ber o f  seeds pod '1 (-0.143) was found negative.

Plant spread had direct negative (-0.062) effect on yield though days to 50 

per cent flowering (-0.407), pod weight (-0.262) and number o f  seeds pod''(-0.127) 

w ere prom inent, but its correlation with yield was found to be positive (0.170).

D irect effect o f days to 1st flow ering on yield w as positive (0.235) and its 

correlation with yield w as found to  be positive (0.357).

Days to 50 per cent flow ering had negative (-0.653) and very low direct 

effect on yield. Its indirect effects through pod girth (-0.065), pod w eight (-0.134) 

and num ber o f  seeds p o d '1 (-0.115) were prom inent, but its correlation on yield 

was found to be positive (0.455).



Direct effect o f  pod length on yield was negative (-0.173). Its genotypic 

correlation with yield was also negative (-0.239) due to high negative indirect 

effects o f  plant height (-0.251), num ber o f  pods p lan t'1 (-0.226) and pod thickness 

(-0.129).

Pod girth had positive direct effect on yield (0.095). B ut its correlation with 

yield found to be negative (-0.279) through indirect effects like plant height (-0.170) 

and num ber o f  pods plant"1 (-0.174).

Direct effects o f  pod thickness on yield was negative (-0.299) its genotypic 

correlation w ith yield was also negative (-0.080) due to high negative indirect 

effects o f  num ber o f  pods p lan t'1 (-0.193) and pod length (-0.074).

N um ber o f  seeds p o d '1 had positive (0.268) direct effect on yield and its 

correlation with yield w as found to be positive (0.224).

High positive indirect effects o f  50 per cent flowering (0.175) and num ber o f  

pods p lan t'1 (0.167) were responsible for positive correlation coefficient between 

yield and 100 seed weight (0.146) even though the direct effect o f  100 seed weight 

was negative (-0.183).

Direct effect o f  shelling per cent on yield w aa negative (-0.155) its genotypic 

correlation w ith yield w as positive (0.171) due to high indirect effects o f  days to 

50 per cent flow ering (0.338), num ber o f  pods p lan t '1 (0.182) and num ber o f  seeds 

pod '1 (0.104).

Residual effect due to unknow n factors on yield was -0.0355.
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Table 13. L ist o f  lablab bean accessions in different clusters.

C luster num ber
N o. o f accessions 

in each cluster
Accessions

I 7 LP-2, LP-10, L P -11, LP-12, LP-23, LP-24, LP-25

11 5 LP-1, LP-7, LP-13, LP-14, LP-22

III 4 LP-4, LP-20, LP-21

IV 6 LP-3, LP-5, LP-8, LP-9, LP-16, LP-26

V 3 LP-6, LP-15, LP-19, LP-27



Table 14. Means of variables for five clusters

Cluster
num ber

Plant
height

Plant
spread

Primary
branches

Leaf
length

L eaf
width

Pedicel
length

Setting
%

Pod
length

Pod
girth

I 118.65 84.18 2.87 8.87 7.75 2.9 28.45 6.37 2.9

II 99.64 61.13 3.28 10.52 9.48 3..2 29.19 7.1 3.1

III 135.67 73.05 3.36 8.1 8.05 3.04 27.46 6.82 3.25

IV 77.83 45.94 4.03 8.36 7.71 2.72 32.62 8015 3.7

V 104.63 48.75 3.13 8.99 8.71 3.44 31.62 7.45 3.08

Cluster
num ber

Pod
thickness

Pod
weight

Pods/
plant

Yield/
plot

Shelling
%

Seeds/
pod

100 seed 
weight

Crude
fibre

Crude
protein

I 0.26 1.81 85.66 1.84 65.64 3.77 26.61 1.55 2.24

II 0.20 1.88 88.91 1.39 70.18 3.91 23.61 1.57 2.47

III 0.22 1.84 131.09 2.34 51.21 3.93 32.49 2.27 1.98

IV 0.29 2.36 91.31 1.98 80.44 4.99 28.57 1.77 2.19

V 0.26 2.35 47.76 1.33 71.69 4.05 25.26 2.04 1.59
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*
Table 15. Inter and Intra cluster D values am ong five clusters o f lablab bean

Clusters 1 11 III IV V

I 1302.74

11 2448.82 1391.94

III 3463.64 3788.51 2677.62

IV 5734.18 3212.19 4106.13 1645.21

V 8091.72 5747.72 4816.30 3423.93 2416.12

The values printed in bold indicates intra cluster D values
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4.2.5 Genetic divergence

Tw enty five accessions o f  lablab bean were grouped in to  5 clusters using 

M ahalanobis D2 statistics. The clustering pattern and the variable means o f  

clusters are presented in table 13 and table 14.

A m ong 5 clusters, cluster num ber I had maximum num ber o f  accessions (7), 

cluster IV had 6 accessions, cluster II had 5 accessions, cluster V had 4 accessions 

and III had 3 accessions each.

A ccessions included in cluster 1 were LP-2, LP-10, L P -I I , LP-12, LP-23, 

LP-24 and LP-25 and it recorded highest mean value o f  plant spread (84.18cm) 

and lowest m ean value o f  num ber o f  prim ary branches (2.87)and pod length 

(6.37cm).

Cluster II included accessions LP-1, LP-7, LP-13, LP-14 and LP-22 and they 

had a highest m ean value o f  days to 1st flow ering (52.21days) and mean yield p lot' 

‘ o f  (1.39 kg). '

C luster III which included LP-4, LP-20 and LP-21 had an highest mean 

value o f  plant height (135.67 cm) and mean pod yield p lo t'1 o f  (2.34 kg).

Accessions included in cluster IV were LP-3, LP-5, LP-8, LP-9, LP-16 and 

LP-26 and they had highest mean value for pod setting per cent (32.62% ), number 

o f primary branches (4.03) and pod length (8.15 cm) and mean pod yield o f 1.98 

kg p lo t'1.

A ccessions LP-6, LP-15, LP-19 and LP-27 were included in cluster V. 

which recorded lowest pod yield o f  1.33 kg p lo t'1.

Inter and intra D2 values am ong the 5 clusters are given in table 15. Cluster 

III had m axim um  intra cluster value (2677.62) and cluster I the minimum



Table 16. Estimation o f selection index

SI.No Accession No. Selection index
Rank according to

Yield Selection index

1 LP-26 6.332 1 1

2 LP-4 5.294 2 3

3 LP-2 4.916 3 4

4 LP-I 4.758 4 5

5 LP-24 4.519 5 6 -

6 LP-2 3 4.332 6 7 '

7 LP-22 5.552 7 2

8 LP-21 4.256 8 8

9 LP-16 3.944 9 9

10 LP-25 3.767 10 11

11 LP-7 3.792 11 10

12 LP-8 3.526 12 12

13 LP-19 3.297 13 16

14 LP-14 3.481 14 13

15 LP-20 3.479 15 14

16 LP-9 0.885 16 25

17 LP-6 3.233 17 18

18 LP-3 3.313 18 15

19 LP-15 3.048 19 20

20 LP-12 3.102 , 20 19

21 LP-10 2.887 21 21

22 LP-5 - 2.837 22 22

23 LP-13 2.800 23 23

24 L P -11 2.730 24 24

25 LP-27 3.250 25 17
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(1302.74). The intra cluster distance for other clusters was 1391.94 (cluster II), 

1645.21 (cluster IV) and 2416.12 (cluster V).

The m axim um  statistical distance was found between cluster I and V 

(8091.72) followed by cluster II and V (5747.72). The distance between the 

clusters I and II displayed the lowest degree o f  divergence (2448.82).

4.2.6 Selection index

Based on reliable and effective characters a selection index helps to select 

suitable genotypes from a mass population (Table 16).

Selection index involving the characters pod setting per cent, plant height, 

num ber o f prim ary branches, plant spread, days to Ist flowering, days to 50 per 

cent flowering, leaf length, L eaf width, pedicel length, pod length, pod girth, pod 

thickness, pod weight, num ber o f  pods plant"1, yield p lo t'1, num ber o f seeds pod"1, 

100 seed weight, shelling per cent, crude fibre and crude protein was selected for 

lablab bean to identify superior genotypes.

Based on selection index, the accession LP-26 was found to be m ost superior 

one followed by accessions LP-4, LP-2, LP-1, LP-24 and LP-23. A ccession LP-26 

was highest yielding accession with a mean yield o f  4.5 kg plot"1, m ean num ber o f  

pods p lan t'1 (217.6) and had m axim um  pod setting per cent (40.29). LP-4 was the 

accession w ith a maximum  plant height o f  147.1 cm and mean 100 seed weight 

(52.55 gm).
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4.3 Seasonal effect

The experim ent was conducted during two seasons viz., rabi and summ er 

with tw enty five accessions o f  labiab bean. During sum m er only nine accessions 

flowered due to photosensitivity, hence the data on flowering and pod characters 

o f only nine accessions are available during second season (Plate 7 and 8). The 

data w ere analysed statistically. The results are presented in tables 17 to 23. On 

statistical analysis o f  the data, the treatm ents showed significant variation for all 

the characters except for days to l sl flowering, days to 50 per cent flowering, pod 

girth, pod thickness, num ber o f  pods p lan t'1 and 100 seed w eight during rabi and 

sum m er seasons. The details are presented below.

a) Plant height

The character was found to vary significantly am ong treatm ents during both 

the seasons (T ablel7).

During rabi, plants o f  LP-4 produced tallest plants with 147.07 cm the 

shortest plant was obtained from LP-6 which recorded a height o f  64.07 cm. 

During sum m er season also the tallest plant was obtained from the plants o f  LP-4 

with 141.71 cm and the shortest plant (61.77 cm) was obtained from LP-6.

W hen seasonal effect was studied it was observed that plants were taller 

during rabi (83.86 cm) than sum m er (78.66 cm). The pooled analysis showed that 

LP-4 recorded the m aximum  plant height o f 144.39 cm and the plant height was 

m inimum (62.92 cm) in LP-6.

b) Plant spread

The character was found to vary significantly am ong treatm ents during both 

the seasons (Table 17).



Plate - 7. Photosensitivity in lablab bean

L P - 23 during ralii LP - 23 during summer



Plate - 8. Photoinsensitivity in lablab bean

LP-4 during summer



Table 17. Seasonal performance of lablab bean (vegetative parameters)

Accessions
Plant height , Plant spread No. Primary branches

Rabi Summer Mean Rabi Summer Mean Rabi Summer Mean

LP-1 89.33 72.66 81.00 61.33 54.38 57.86 3.10 3.59 3.11

LP-3 68.88 62.66 65.77 49.43 39.86 44.65 3.10 3.22 3.16

LP-4 147.07 141.71 144.39 87.93 72.95 80.40 4.10 4.00 4.05

LP-5 70.40 70.62 70.51 46.93 45.30 46;12 4.20 4.11 4.16

LP-6 64.07 61.77 62.92 38.37 34.28 36.31 2.87 2.78 2.82

LP-7 92.20 84.89 88.54 64.47 58.99 61.73 3.30 3.00 3.15

LP-8 71.43 71.11 71.27 51.80 43.56 47.68 4.67 4.11 4.39

LP-9 69.67 66.33 68.00 40.40 33.13 36.76 4.50 4.22 4.36

LP-16 81.73 76.22 78.98 37.40 24.79 31.09 3.73 3.78 3.76

Mean 83.86 78.66 53.12 45.24 3.73 3.59

CD for 
treatments 11.6 7.03 0.65

CD for 
treatments 
within year

15.78 9.94 0.93
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During rabi, the plant spread was m axim um  in LP-4 with 87.93 cm and the 

m inim um  was obtained from LP-16 which recorded a spread o f  37.40 cm. During 

sum m er season also the m axim um  plant spread was obtained from the plants o f  

LP-4 w ith 72.95 cm and the m inim um  was obtained from LP-16 w ith 24.79 cm.

W hen seasonal effect was studied it was observed that plant spread was 

m ore during rabi season (53.12 cm) than sum m er (45.24 cm). The pooled analysis 

showed that LP-4 recorded the m axim um  plant spread o f  80.40 cm and the plant 

spread was m inim um  (31,09 cm) in LP-16.

c) Number of primary branches

The character was found to vary significantly am ong the accession during 

both the seasons (Table 17).

The maximum  num ber o f  branches were recorded by plants belonging to 

accession LP-8 (4.67) in rabi. The lowest num ber o f  branches were recorded for 

the plants o f  LP-6 (2.87). The plants o f  LP-9 recorded the highest num ber o f 

branches (4.22) during summer.

W hen the seasons w ere compared it was observed that m ore num ber o f 

branches w ere recorded during rabi season (3.73) than sum m er (3.59). On pooled 

analysis o f data it was found that plants o f  LP-8 produced more num ber o f  

branches (4.39), w hile LP-6 recorded the m inim um  num ber o f  branches (2.82).

d) Leaf length

The character was found to vary significantly am ong the accessions during 

both the seasons (Table 18).

During rabi, plants o f  LP-1 produced lengthy leaves with 12.47 cm and the 

shortest leaf was obtained from LP-3 which recorded a length o f 7.47 cm. During
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sum m er season also the longest leaves were obtained from the plants o f LP-1 with 

11.67 cm and the shortest leaf (6.90 cm) was obtained from LP-3.

On studying the seasonal effect, it was observed that leaves were longer 

during rabi season (9.53 cm) than sum m er (8.87 cm). The pooled analysis showed 

that LP-1 recorded the m aximum  leaf length o f  12.07 cm and the leaf length was 

m inimum  (7.18 cm) in LP-3.

e) Leaf width

The character was found to vary significantly am ong the accessions during 

both the seasons (Table 18).

During rabi, the plants o f LP-6 produced plants with m axim um  leaf width 

11.47 cm and the m inimum  was obtained from LP-3 which recorded a w idth o f 

6.30 cm. During sum m er season, m aximum  width was obtained from the plants o f 

LP-1 with 10.63 cm and the m inimum width (5.97 cm) was obtained from LP-3.

It was observed that plants were having more leaf w idth during rabi season 

(9.01 cm) than during sum m er (8.58 cm). The pooled analysis showed that LP-1 

recorded the m axim um  leaf width o f  10.97 cm and the leaf width was minimum 

(6.13 cm) in LP-3.

f) Pedicel length

The character was found to vary significantly am ong the accessions during 

both the seasons (Table 18).

During rabi, LP-6 produced plants with maximum pedicel length o f  5.27 cm 

and the m inim um  was obtained from LP-3 which recorded a length o f  1.27 cm. 

During sum m er season also maximum  pedicel length was obtained from the plants 

o f LP-6 with 4.67 cm and the minimum length (1.17 cm) was obtained from LP-3.



Table 18. Seasonal performance of lablab bean (vegetative parameters)

Accessions
Leaf length Leaf width Pedicel length

Rabi Summer Mean Rabi Summer Mean Rabi Summer Mean

LP-1 12.47 11.67 12.07 11.30 10.63 10.97 4.37 3.87 4.12

LP-3 7.47 6.90 7.18 6.30 5.97 6.13 1.27 1.17 1.22

LP-4 7.63 7.50 7.57 8.40 8.23 8.32 2.90 1:87 2.38

LP-5 8.27 8.03 8.15 8.67 8.83 8.75 2.90 2.87 2.88

LP-6 12.27 11.53 11.90 11.47 10.03 10.75 5.27 4.67 4.97

LP-7 10.47 9.28 9.87 10.67 9.60 10.13 3.57 3.10 3.33

LP-8 7.73 7.47 7.60 8.53 8.57 8.55 4.23 3.97 4.10

LP-9 8.63 7.90 8.27 7.20 7.07 7.13 2.27 1.93 2.10

LP-16 10.80 9.53 10.17 8.60 8.27 8.43 3.37 3.00 3.18

Mean 9.53 8.87 9.01 8.58 3.35 2.94

CD for 
treatments 1.19 1.55 0.87

CD for 
treatments
within year

1.68 2.19 1.23
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W ith reference to seasonal effect studies, it was observed that plants were 

having higher pedicel length during rabi season (3.35 cm) than during summ er 

(2.94 cm). The pooled analysis showed that LP - 6  recorded the m axim um  pedicel 

length o f  4.97 cm and the pedicel length was m inim um  (1.22 cm) in LP-3.

g) Days to 1st flowering

There was no significant difference among the accessions for this character 

in rabi and sum m er (Table 19).

In rabi the plants o f  LP-4 flowered earlier (30.53days) w here as in summ er 

the num ber o f  days taken for flow ering was lower for the accession LP-16 (25.55 

days).

Seasonal variation was observed for days to 1st flow er opening. During 

sum m er the plants flowered earlier (34.75 days) than rabi (41.91 days). Pooled 

analysis revealed that m inim um  num ber o f  days for opening o f  the 1st flower was 

in LP-5 (30.98 days).

h) Days to 50 per cent flowering

There was no significant difference among the accessions for this character 

in rabi and sum m er (Table 19).

In rabi the plants o f  LP-16 flowered earlier (32.20days). In sum m er also the 

num ber o f  days taken for flow ering was lower for LP-16 (30.66 days).

Seasonal influence was observed for days to 50 per cent flow er opening. 

During sum m er the plants flowered earlier (40.48 days) than rabi (44.41 days). 

Pooled analysis revealed that minimum  num ber o f  days for opening o f  the 50 per 

cent flower w as recorded by LP-16 (31.43 days).



Table 19. Seasonal performance of lablab bean (floral characters)

Accessions
Days to 1st flowering Days to 50% flowering Days to 1st harvest

Rabi Summer Mean Rabi Summer Mean Rabi Summer Mean
LP-1 65.07 48.11 56.59 70.37 55.67 63.02 75.00 62.22 68.61
LP-3 33.07 31.89 32.48 38.87 35.33 37.10 49.43 45.55 47.49
LP-4 30.53 43.77 37.15 51.07 50.11 50.59 61.67 57.66 59.67
LP-5 32.63 29.33 30.98 34.97 34.44 34.70 47.33 42.67 45.00
LP-6 44.63 33.00 38.82 37.97 37.66 37.81 49.20 46.00 47.60
LP-7 41.07 35.55 38.31 51.30 42.33 46.82 59.23 52.00 55.67
LP-8 31.30 37.55 34.43 48.53 43.44 45.99 57.67 52.00 54.83
LP-9 46.30 27.99 37.15 34.40 34.66 34.53 49.40 44.33 46.87

. LP-16 52.63 25.55 39.09 32.20 30.66 31.43 40.00 37.00 38.50
Mean 41.91 34.75 44.41 40.48 54.34 48.83

CD for 
treatments N S N S 8.97

CD for 
treatments 
within year

N S N S 12.68
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i) Days to 1st harvest

The character was found to vary significantly am ong the accessions during 

both the seasons (Table 19)

In rabi the plants o f LP-16 w ere harvested earlier (40.00 days). In summ er 

also the num ber o f days taken for harvesting was lower for LP-16 (37,00 days).

Seasonal variation was also observed for days to 1st harvesting. During 

sum m er the plants could be harvested earlier (48.83 days) than rabi (54.34 days). 

Pooled analysis revealed that minimum num ber o f  days for harvesting was in LP- 

16 (38.50 days).

j) Pod  leng th

The character was found to vary significantly among the accessions during 

both the seasons (Table 2 0 ).

During rabi, the plants o f LP-9 produced longer pods o f  8.90 cm. During 

sum m er season, the longer pods w ere obtained from the plants o f  LP-5 with 8.26 

cm.

W hen seasonal effect was studied it was found that pods were lengthier 

during rabi season (8.03 cm) than during sum m er (7.28 cm). The pooled analysis 

showed that LP-5 possessed pods o f m aximum  length (8.53 cm).

k) Pod g irth

There was no significant difference am ong the accessions for this character 

both in rabi and sum m er (Table 20)



Table 20. Seasonal performance of lablab bean (Pod characters)

Accessions
Pod length Pod girth Pod thickness

Rabi Summer Mean Rabi Summer Mean Rabi Summer Mean

LP-1 6.90 6.29 6.59 2.80 2.39 2.59 0.21 0.17 0.19

LP-3 8.47 7.91 8.19 4.07 3.98 4.02 0.30 0.25 0.28

LP-4 7.47 6.91 7.19 4.13 3.96 4.05 0.23 0.19 0.21

LP-5 8.80 8.26 8.53 3.57 3.16 3.36 0.24 0.25 0.25

LP-6 8.07 7.12 7.60 3.20 2.95 3.08 0.25 0.19 0.22

LP-7 7.63 6.69 7.16 4.13 3.64 3.89 0.17 0.14 0.16

LP-8 7.17 6.88 7.02 4.07 3.32 3.69 0.15 0.17 0.16

LP-9 8.90 , 7.66 8.28 3.97 3.59 3.78 0.34 0.27 0.30

LP-16 8.83 7.77 8.30 3.93 3.15 3.54 0.45 0.38 0.42

Mean 8.03 7.28 3.76 3.35 0.26 0.22

CD for 
treatments 0.68 N S N S

CD for 
treatments
within year

0.97 N S N S
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During rabi, plants o f  LP-4 produced pods w ith m axim um  girth (4.13 cm) 

and during summ er, m axim um  pod girth was obtained from  the plants o f  LP-3 

with 3,98 cm.

There was not m uch difference betw een seasons as the average pod girth 

was 3.76 cm and 3.35 cm during rabi and sum m er respectively. The pooled 

analysis showed that LP-4 beared pods with maximum  girth (4.05 cm).

1) Pod thickness

There was no significant difference among the accessions during both the 

seasons (Table 20). ,

D uring rabi and sum m er plants o f  LP-16 produced pods with maximum 

thickness o f  0.45 cm and 0.38 cm respectively.

Betw een seasons there was not much difference as the average pod thickness 

was 0.26 cm and 0.22 cm during rabi and sum m er respectively. The pooled 

analysis show ed that LP-16 recorded the m axim um  pod thickness o f 0.42 cm.

m) Pod setting %

The character was found to vary significantly am ong the accessions during 

both the seasons (Table 21). '

During rabi and sum m er plants o f  LP-4 had higher pod setting per cent: o f  

38.00 and 23.01 respectively.

On studying the seasonal effect, it was observed that plants had higher pod 

setting per cent during rabi season (31.65) than  during sum m er (16.84). The 

pooled analysis showed that LP-4 recorded the m axim um  pod setting per cent o f 

30.50.



Table 21. Seasonal performance of lablab bean (Pod characters)

Accessions
Pod setting % Pod weight

Rabi Summer Mean Rabi Summer Mean

LP-1 29.50 13.37 21.44 2.53 2.20 2.37

LP-3 37.93 21.67 29.80 2.57 2.68 2.63

LP-4 38.00 23.01 30.50 1.73 1.86 1.80

LP-5 21.97 11.23 16.60 1.73 1.48 1.60

LP-6 33.80 11.25 22.53 1.87 1.97 1.92

LP-7 28.03 10.35 19.19 1.37 1.75 1.56

LP-8 28.30 16.17 22.23 1.80 1.88 1.84

LP-9 35.13 21.70 28.42 3.03 3.05 3.04

LP-16 32.17 22.85 27.51 2.93 2.99 2.96

Mean 31.65 16.84 2.17 2.21

CD for treatments 6.12 0.70

CD for treatments 
within year

9.64 1.00
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n) Pod weight

Am ong the accessions the character pod weight varied significantly during 

both the seasons (Table 21)

During rabi and summ er, plants o f  LP-9 produced pods with maximum 

w eight o f  3.03g and 3.05g respectively.

On com paring the seasons, there was not m uch difference as the average pod 

w eight was 2.17 g and 2.21 g during rabi and sum m er respectively. On pooled 

analysis, it was observed that the plants o f LP-9 produced pods with maximum 

weight (3.04 g).

o) Number of pods plant'1

There was no significant difference among the accessions for this character 

in rabi and sum m er (Table 22).

In rabi, the plants under LP-4 recorded higher num ber o f pods plant ' 1 

(198.27). In sum m er also the plants under LP-4 recorded higher num ber o f pods 

plant ' 1 (45.47).

Seasonal variation was also m anifested for the num ber o f  pods plant ' 1 and it 

was m ore during rabi (86.64) than sum m er (26.16). Pooled analysis revealed that 

num ber o f  pods plant ' 1 was maximum  from LP-4 with 121.87 pods.

p) Yield plant"1

The character was found to vary significantly among the accessions during 

both seasons (Table 22).

During rabi LP-4 recorded the highest yield o f  0.36 kg p lan t'1. In summer 

also LP-4 recorded the highest yield o f  0.11 kg plant"1.



Table 22. Seasonal performance of lablab bean (Yield characters)

Accessions
No. pods plant'1 Yield plant'1 Yield plot’1

Rabi Summer Mean Rabi Summer Mean Rabi Summer Mean

LP-1 111.37 30.50 70.93 0.31 0.07 0.19 2.83 0.76 1.30

LP-3 75.00 32.40 53.70 0.18 0.10 0.14 1.30 0.97 1.13

LP-4 198.27 45.47 121.87 0.36 0.11 0.23 3.33 1.15 2.24

LP-5 54.80 11.20 33.00 0.08 0.03 0.06 0.93 0.35 0.64

LP-6 64.67 19.13 41.80 0.15 0.04 0.10 1.33 0.49 . 0.91

LP-7 85.17 24.37 54.77 0.18 0.05 0.11 1.77 0.46 1.11

LP-8 81.63 25.57 53.60 0.15 0.06 0.10 1.60 0.64 1.12

LP-9 43.23 20.33 31.78 0.15 0.07 0.11 1.47 0.72 1.10

LP-16 65.871 26.43 46.15 0.23 0.09 0.16 2.13 0.98 1.56

Mean 86.64 26.16 0.20 0.07 1.86 0.72

CD for 
treatments N S 0.20 1.87

CD for 
treatments 
within year

N S 0.29 2.15



On com paring both the seasons it was observed that pod yield plant ' 1 was 

higher (0.20 kg) during rabi than sum m er (0.07 kg). M ean yield plant ' 1 over two 

seasons was m aximum  in the accession LP-4 (0.23 kg).

q) Y ield p lo t ' 1

The accessions varied significantly for the pod yield plot ' 1 and the character 

varied significantly am ong the accessions during both the seasons (Table 22).

In rabi, the plants o f  LP-4 recorded the m axim um  pod yield plot ' 1 o f  3.33 

kg. During sum m er also the plants o f  LP-4 recorded the m axim um  yield o f  1.15 kg 

p lo t'1.

Seasonal variation was noticed for this character. During rabi a higher plot 

yield o f  1. 8 6  kg was recorded while in sum m er 0,72 kg plot ' 1 was recorded. M ean 

yield plot ' 1 over two seasons was maximum in the accession LP-4 (2.24 kg).

r) N u m b e r o f seeds pod ' 1

The character varied significantly among the accessions during both the 

seasons (Table 23).

During rabi, m aximum  num ber o f seeds (6.40) was observed in pods from 

LP-16. During sum m er also pods from LP-16 recorded highest num ber o f  seeds 

(6 .11).

Higher num ber o f  seeds were present during rabi (4.99) than during 

sum m er (4.52). Pooled analysis revealed that m axim um  num ber o f  seeds pod 

was obtained from LP-16 (6.25).

s) H u n d re d  seed w eight

There was no significant difference among the accessions for this character 

in rabi and sum m er (Table 23).



Table 23. Seasonal performance of lablab bean (Seed characters)

Accessions
No. seeds pod'1 100 seed weight Shelling %

Rabi Summer Mean Rabi Summer Mean Rabi Summer Mean

LP-1 5.10 4.00 4.55 24.30. 26.31 25.30 57.10 54.60 55.85

LP-3 3.87 3.89 3.88 34.67 39.39 37.03 82.27 79.19 80.73

LP-4 4.20 4.89 4.54 52.50 49.19 50.85 79.97 79.59 79.78

LP-5 5.00 5.00 5.00 29.80 27.46 28.63 74.00 74.70 74.35

LP-6 5.43 4.22 4.86 27.33 29.83 28.58 80.10 83.58 81.84

LP-7 4.87 3.88 4.38 22.50 22.34 21.92 86.57 84.11 85.34

LP-8 4.30 . 4.33 4.31 22.37 26.02 24.19 80.90 83.50 82.20

LP-9 5.77 4.35 5.05 32.57 32.99 32.78 86.13 83.20 84.66

LP-16 6.40 6.11 6.25 34.47 34.44 34.46 76.83 73.81 75.32

Mean 4.99 4.52 31.17 31.89 78.21 77.36

CD for 
treatments 2.14 N S 6.17

CD for 
treatments
within year

3.03 N S 8.73
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Seeds o f  m aximum  weight were obtained from pods o f LP-4 with an average 

hundred seed w eight o f  52.50 g during rabi season, in sum m er also the seasonal 

variation was m eager (49.19g).

The average seed weight was 31.17 g and 31.89 g during rabi and summer 

respectively. On pooled analysis, it was observed that the pods o f  LP-4 produced 

seeds with m axim um  weight (50.85 g).

t) Shelling %

Significant variation was observed among the accessions for the character, 

shelling per cent during both the seasons (Table 23).

During rabi and sum m er seasons the pods o f accession LP-7 recorded higher 

shelling per cent o f  86.57 and 84.11 respectively.

During rabi the average shelling per cent was 78.21 where as in sum m er it 

was slightly lower with 77.36.

Based on the above results, it was confirmed that the over all performance o f 

the crop was better during rabi than summ er, in term s o f productivity o f  the crop.



(Discussion



5. DISCUSSION

The history o f  crop im provem ent begins w ith the early days o f m ankind 

changing his m ode o f  life from a nomad to an agriculturist. The challenge for present 

day breeders is to develop varieties with high production potential coupled with better 

quality, which is stable across a range o f  environm ents. O f late, yielding stability as a 

selection trait is perpetually gaining importance over yielding ability. Consequently 

developm ent o f  suitable genotypes that are stable to target environm ent with less 

interaction is an important objective o f  the scientific community.

India is endowed with a wealth o f germplasm o f lablab bean com prising many 

local cultivars, w ild and weedy forms, but very little attention has been paid for the 

im provem ent o f  this crop. K now ledge about nature and m agnitude o f  variation among 

the cultivars, heritability o f different econom ic traits and association between 

different characters is essential for the success o f  any crop im provem ent programme.

In the present study, accessions o f  lablab bean collected from different parts o f 

the country were evaluated for variability, heritability, genetic gain, genetic 

divergence and correlation among yield and its com ponent characters. The results are 

discussed here under.

5.1 Genetic Cataloguing in lablab bean

Tw enty five Lablab purpureus  accessions collected from different sources were 

catalogued for m orphological characters using the N B PG R  descriptor list for lablab 

bean. Success o f  any breeding program m e depends basically on the extent o f  

variability available in the base population. W ide range o f  variation was observed in 

collected germ plasm s. Pod colour ranged from light green, green to purple. Seed size 

ranged from small, m edium  to big. Variations in flow er colour, pod surface pod shape 

and seed colour were also observed. This high variability in m orphological characters



points tow ards the aptness o f  the suggestion that India is the centre o f  origin for 

lablab bean (Rai and Yadav, 2005).

5.2 Variability

The success o f  any crop im provem ent program m e depends upon the precise 

inform ation available on the genetic variability o f the crop.

In the present study, significant differences am ong the genotypes for the 

characters such as plant height, plant spread, num ber o f  prim ary branches, leaf length, 

leaf width, pedicel length, days to 1st flowering, days to 50 per cent flowering, pod 

setting per cent, pod length, pod girth, pod thickness, pod weight, num ber o f  seeds 

p o d '1, num ber o f pods plant"1, yield p lo t'1, 1 0 0  seed weight, shelling per cent, crude 

fibre and crude protein were noticed. The existence o f  considerable variation 

indicated enough scope for improvement. Variability in m any o f  the economic 

characters in this crop had been observed by many earlier w orkers like N ayar (1982), 

Biju (2000), Singh et al. (2004) and Singh and Singh (2006).

Plant height, plant spread, num ber o f  prim ary branches, leaf length, leaf width 

and pedicel length had high pcv than gcv suggesting the influence o f  environm ent on 

these characters. For all the six characters, gcv was very nearer to pcv and hence 

effect o f  genotype on phenotypic expression was also high. Earlier Biju (2000) 

reported that alm ost all the characters had higher pcv than gcv.

High environm ental effects on phenotype for the characters like days to 1st 

flowering, days to 50 per cent flowering, pod setting per cent, pod length and pod 

girth w ere evident from their higher pcv as compared to gcv. Days to 1st flowering 

and days to 50 per cent flowering are considered as indices o f  earliness. The 

accession LP-16 was found to be the earliest flowering accession, which produced 1st 

flowers in 27.70 days. Earlier Veerabadhiran et al. (2006) reported production o f  1st 

flowers in 48 days and M urthy and K um ar (2004) in 58 days.
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N um ber o f  pods plant ' 1 and yield plot ' 1 had high gcv and pcv indicating 

m axim um  variability among different accessions and hence the scope for effective 

selection. This result is in agreement with that o f Vaid and Singh (1983), Rajput et al. 

(1994) and Biju (2000) in lablab bean. Very high variability for number o f  pods plant' 1 

was also reported by Biju (2000), Singh et al. (2004) and Singh and Singh (2006).

Pod thickness, pod weight, num ber o f seeds po d '1, 100 seed weight, shelling per 

cent, crude fibre and crude protein were found to be influenced by environm ent as 

indicated by higher pcv (30.82, 26.35, 24.05, 29.70, 13.05, 20.53 and 14.84 

respectively) com pared to gcv (28.41, 23.16, 22.84, 28.68, 12.65, 20.48 and 14.81 

respectively). M axim um  range o f  variation was observed for num ber o f  seeds pod ' 1 

(2.87-6.40). The pcv and gcv were also high for this trait suggesting very high 

variability and scope for effective selection. These findings were in accordance with 

the findings of, Desai et al. (1996), Chetia et al. (2000), Alkari et al. (2006) and 

Veerabadhiran et al. (2006).

5.3 Heritability

High heritability value indicates that the character is least affected by 

environm ent and low heritability value indicates high influence o f  the environm ent. I f  

the effect o f  environm ent is high, genetic im provem ent through selection will be 

difficult due to m asking effects o f environm ent on genotype. Presence o f  additive 

genes is indicated by high genetic advance and genetic gain.

Results o f  the present study revealed that am ong the characters, crude fibre, 

num ber o f  pods plant ' 1 and yield plot ' 1 exhibited high heritability (99.60, 98.0 and 

95.90 respectively) and genetic gain (42.04, 110.84 and 100.00 respectively) 

indicating that these characters were least affected by environm ent. This revealed that 

variation for the above characters was m ainly due to the action o f additive genes and 

these traits can be im proved by selection, hence there is ample scope for selection.
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The heritability estim ates though provide the basis for selection on the phenotypic 

perform ance, Johnson et al. (1955) suggested that the estim ates o f  heritability and 

expected genetic advance should always be considered jo in tly . The results o f  this 

study are com parable w ith that o f  Rathnaiah (1982) and N ew az (1990).

All the characters studied indicated high heritability values and the plant spread 

showed the highest heritability estimates. The genetic gain was the lowest for the 

character shelling per cent (25.26). The genetic gain for rest o f the characters was 

fairly high. H igh heritability estim ates w ith low  genetic gain for the characters like 

pod length, shelling per cent and crude protein suggested that non additive type o f 

gene action and genotype x environm ent (G x  E) interaction m ight have played a 

significant role in the expression o f  these traits. This is in conform ity with the 

findings o f  Uddin and N ew az (1997) and Am pily (2005).

Effective selection can be m ade using crude fibre, num ber o f  pods plant ' 1 and 

yield p lo t'1. These findings are in agreem ent with that o f  Singh et al. (1985) and 

Singh and Singh (2006).

5.4 Correlation

Y ield is a com plex character contributed by many related com ponents. Hence 

knowledge o f  the relationship o f  yield and its com ponent characters is essential for 

the sim ultaneous im provem ent o f  yield com ponents and in turn for the yield increase 

to be effective.

In the present study yield w as found to be significantly and positively correlated 

w ith pod setting per cent and num ber o f  pods plant ' 1 genotypically and phenotypically 

and with days to 50 per cent flowering genotypically. Correlation betw een num ber o f 

pods plant ' 1 and yield in lablab bean was reported by earlier workers like Uddin and 

New az (1997), Biju et al. (2001), Bagade et al. (2004), Rai et al. (2004), and Aher et 

al. (2006).
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Genotypic correlation between yield and pod setting per cent and between yield 

and num ber o f  pods plant"1 was higher than phenotypic correlation which indicated 

the presence o f  strong association between these characters and yield. Low 

phenotypic correlation can be attributed to the sm aller effects o f  environm ent. Higher 

phenotypic correlation between num ber o f  pods plant"1 and yield and between pod 

setting per cent and yield revealed that its association with yield was not only due to 

genes but also due to favourable influence o f environment.

Yield was found to be positively correlated with plant height, num ber o f 

prim ary branches, plant spread, days to 1st flowering, pod weight, num ber o f seeds 

pod"1, 1 0 0  seed weight, shelling per cent, crude protein and pedicel length and 

negatively correlated with pod length, pod girth, pod thickness, crude fibre, leaf 

length and lea f w idth. How ever these correlations were found to be insignificant 

indicating the independent nature o f  these characters in relation to yield.

In general, for alm ost all characters, genotypic correlation was found to be 

higher than phenotypic correlation indicating that environm ent had sm aller effect on 

these characters. '

Pod setting per cent was found to be positively and significantly correlated with 

num ber o f pods plant"1 and 1 0 0  seed weight which revealed that when pod setting per 

cent is m ore num ber o f  pods plant"1 and 1 0 0  seed weight will also be more.

Plant height was significantly and positively correlated with plant spread and 

days to 50 per cent flowering. This indicated that when plant spread is more, the 

spread will also be m ore w ith early flowering nature.

Days to 50 per cent flowering was significantly and positively correlated with 

num ber o f  pods plant"1 and yield plot"1. Thus earliness could be related to production 

o f  m ore num ber o f  pods and high yield.
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Positive, significant correlation between pod length, pod girth, pod thickness, 

pod weight, num ber o f  seeds pod ' 1 and shelling per cent indicated that the higher the 

pod length, the higher will be its girth, weight, num ber and shelling per cent. Positive 

and significant correlation between pod length and num ber o f  seeds pod ' 1 was also 

reported by Singh (1993).

Pod girth was significantly and positively correlated with 100 seed weight and 

shelling per cent, which showed that when pod girth increased, 1 0 0  seed weight and 

shelling per cent also increased.

Yield plot ' 1 was found to increase when num ber-of pods plant’ 1 increased as 

indicated by significant positive correlation between these characters. These findings 

were in agreem ent w ith Nath and K orla (2004).

Significant positive correlation between leaf length, lea f width and pedicel 

length indicated that when leaf length increased, leaf w idth and pedicel length also 

increased.

Thus it can be inferred that for increasing yield, the characters to be considered 

are num ber o f  pods plant"1 and pod setting per cent which are also positively 

correlated am ong them selves and with yield plot ' 1 and 100 seed weight. This is in 

confirmation with the findings o f Uddin and N ew az (1997) and Biju (2000).

5.5 Path analysis

The path coefficient analysis provides an effective m easure o f  untangling direct 

and indirect cause o f  association and perm its a critical exam ination o f  specific causes 

acting to produce a given correlation and m easures the relative importance o f each 

factor.
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On partitioning o f  the correlation into direct and indirect effects, it was 

observed that pod setting per cent, plant height, days to 1st flow ering, pod girth, pod 

weight, num ber o f  pods plant"1 and num ber o f seeds pod"1 had high direct positive 

effects on yield and num ber o f  prim ary branches, plant spread, days to 50 per cent 

flowering, pod length, pod thickness, 1 0 0  seed w eight and shelling per cent exhibited 

high negative direct effect on yield. It revealed a true relationship between these 

characters and yield and hence direct selection for these traits w ould be rew arding for 

yield improvem ent. .

The direct effect o f  pod setting per cent on yield and correlation coefficient was 

positive and also there was direct effect o f  plant spread, days to 1st flowering, days to 

50 per cent flowering, pod girth, pod weight, num ber o f  pods plant"1, num ber o f  seeds 

pod ' 1 and 100 seed weight. Hence direct selection via these characters should be 

considered.

The direct effect o f  plant height on yield and correlation coefficient was 

positive and also there was direct effect o f  num ber o f  prim ary branches, days to 1st 

flow ering, pod length, pod thickness, num ber o f  pods p lan t'1, 1 0 0  seed w eight and 

shelling per cent, hence direct selection via these characters should be considered. 

This is in agreem ent with the reports o f  T ikka et al. (2003).

Days to 50 per cent flowering exhibited negative direct effect on yield, while 

correlation coefficient was positive. This emphasizes the need for selection o f  days to 

50 per cent flowering through plant height, num ber o f  prim ary branches, days to 1st 

flowering, pod length, pod thickness, num ber o f  pods plant"1, 1 0 0  seed weight and 

shelling per cent.

Pod length and pod thickness exhibited negative correlation with yield, though 

the direct effect o f  pod girth on yield was positive. But correlation coefficient was 

found to be negative, due to high indirect effects o f  num ber o f  prim ary branches, days
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to l sl flow ering and num ber o f  pods p lan t'1. Hence indirect selection via all these 

characters should be considered. Kumari et al. (2003) also reported negative 

correlation for pod length with yield.

N um ber o f  pods p lan t'1, pod weight, num ber o f  seeds pod ' 1 and days to  l sl 

flowering exhibited high direct effect on yield and their correlation coefficient with 

yield was also positive. Hence direct selection can be done for these characters. High 

direct effects o f  num ber o f pods plant ' 1 (Bagade et al., 2004), num ber o f  pods plant ' 1 

and pod weight (Rai et al., 2004) and num ber o f  pods plant"1 and num ber o f  seeds 

pod"1 (Tikka et al., 2003) have also been reported in lablab bean.

N um ber o f prim ary branches, plant spread, 100 seed weight and shelling per 

cent even though had negative direct effect, correlation coefficient was positive. This 

emphasizes the need for selection o f  num ber o f prim ary branches, 1 0 0  seed weight 

and shelling per cent through days to 50 per cent flowering and plant spread through 

plant height.

5.6 Genetic divergence

The m ultivariate analysis using M ahalanobis D2 statistics is a valuable tool for 

obtaining .quantitative estimates o f  divergence between biological populations. 

G enetically divergent parents are essential to  generate new variability and desirable 

recom binants. In the present study, the 25 accessions o f  lablab bean were grouped 

into five clusters, indicating considerable genetic diversity prevailing among them, 

Genotypes belonging to same place were distributed among different clusters, thus 

ruling out the association between geographical distribution o f  genotypes and genetic 

divergence which supports the earlier observations o f  Sobha (1996) and Golani et al. 

(2006).

Analysis o f  intercluster distance revealed that the genetic divergence was 

m axim um  betw een cluster I and cluster V (8091.72), followed by cluster II and
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m ore stable and reliable since the selection index value was calculated considering 

other yield contributing factors also. Selection through index values in vegetables was 

also reported by M athew  (1999) and Cherian (2000).

A ccession LP-26 identified as the m ost superior one was found to be the highest 

yielding accession with an average yield o f  4.50 kg p lo t'1. It took 52.73 days for 

flow ering and produced an average o f  227.33 pods p lan t'1. A ccession LP-4 with an 

average yield o f  3.33 kg plot ' 1 took 30.35 days for flowering and produced an average 

o f  198.27 pods p lan t'1. LP-2 was the next high yielding accession with 3,07 kg plot ' 1 

and it flowered in 63.40 days, producing on an average 131.00 pods p lan t'1.

Thus the study revealed that the accessions LP-26, LP-4 and LP-2 w ere the 

m ost prom ising ones.

5.8 Seasonal effect

Seasonal variation observed for the characters were discussed here under.

In the present study, out o f  twenty five accessions only nine accessions 

flowered during summ er. This may be due to photoinsensitive nature o f  those 

accessions. Existence o f photosensitivity in lablab bean was earlier reported by 

Shivashankar et al. (1993), Peter (1998) and Tham buraj and Singh (2003).

Significant differences between the accessions w ere noted for the characters 

nam ely plant height, plant spread, num ber o f  prim ary branches, days to 1st harvest, 

lea f length, lea f width, pedicel length, pod setting per cent, pod length, pod weight, 

num ber o f  seeds p o d '1, yield plot ' 1 and shelling per cent. Days to 1st flowering, days 

to 50 per cent flowering, pod girth, pod thickness, num ber o f  pods plant ' 1 and 100 

seed w eight were non significant.
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cluster V (5747.72). The intercluster distance between cluster I and cluster II was low 

(2448.82) suggesting less genetic divergence among them  compared to other clusters.

Hybridization between genotypes o f cluster I and V, II and V is likely to give 

high heterosis for yield attributes due to high divergence between these clusters.

Cluster III exhibited the highest yield plot' 1 (2.34 kg) followed by cluster IV (1.98 

kg). M axim um  num ber o f  pods plant ' 1 (131.09) was recorded by cluster III while 

m inim um  (47.76) by cluster V. M axim um  pod length (8.15 cm) was recorded by 

cluster IV followed by cluster V (7.45 cm), w hile cluster II had m axim um  days for 1st 

flowering (52.21 days) and m inim um  (41.44) by cluster IV. C luster IV had maximum 

fruit setting per cent (32.62 per cent).

5.7 Selection index

A better way to exploit genetic correlation with several traits having high 

heritability is to construct an index, called selection index, which combines 

information on all the characters associated with yield. This technique provides 

information on yield com ponents and thus aids in indirect selection for the 

im provem ent o f  yield.

The selection index involving all the yield com ponents nam ely plant height, 

plant spread, num ber o f prim ary branches, lea f length, leaf w idth, pedicel length, days 

to 1st flowering, days to 50 per cent flowering, pod setting per cent, pod length, pod 

girth, pod thickness, pod weight, num ber o f seeds p o d '1, num ber o f  pods p lan t'1, yield 

p lo t'1, 1 0 0  seed weight, shelling per cent, crude fibre and crude protein was observed 

to have the m axim um  efficiency compared to direct selection based on yield. Smith 

(1936) model with all the yield com ponents was selected for ranking the genotypes. 

Ranking based on selection index showed that LP-26 was the most superior one 

followed by LP-4 and LP-2. It indicated that superiority o f  these genotypes were
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Results for all the characters except pod weight and 100 seed weight was better 

during rabi than summer.

Based on the above results, it was confirmed that the perform ance o f  lablab 

bean was better during rabi than during sum m er in terms o f productivity. The high 

tem perature, w ater stress and long days prevailing in sum m er m ight be the factors 

leading to the lesser perform ance o f  the crop during this season.

Tw enty five accessions o f  lablab bean collected from different parts o f India 

were genetically catalogued based on the descriptor for lablab bean. A ccession LP-26 

(a pulse type) had m axim um  yield o f  4.50 kg p lo t'1. It produced 227.33 pods plant ' 1 

with m axim um  pod setting per cent o f 40.23. This was follow ed by accession LP-4 

(a vegetable type) with an average yield o f 3.33 kg plot' 1 and 198.27 pods plant'1. Earliness 

(27.77 days) and highest num ber o f  seeds pod ' 1 (6.40) was shown by the accession 

LP-16 (a vegetable type).

The qualitative characters like crude protein and crude fibre content was found 

to be highest in accessions LP-1 and LP-21 respectively. Correlation studies revealed 

strong association between yield and the traits like pod setting per cent and num ber o f 

pods p lan t'1. Results o f  path coefficient analysis brought out that num ber o f  pods 

plant ' 1 had the highest positive direct effect on yield followed by pod weight. The 

genotypes were grouped into five clusters based on genetic distance. Com parison o f  

different genotypes based on the selection index revealed the superiority o f  the genotype 

LP-26 fo r rab i season  and L P -4  fo r both sum m er and rabi season.



Summary



6. SUMMARY

The present study on “Perform ance analysis o f  bush lablab bean {Lablab 

purpureus  (L.) S w e e t)” was carried out in the D epartm ent o f  Olericulture, College o f 

Horticulture, V ellanikkara, during 2006 -  2007.

The program m e envisaged cataloguing o f  available germ plasm  in lablab bean; 

assessm ent o f  genetic variability and divergence; assessm ent o f  association o f 

different traits with yield including the direct and indirect effects o f  traits on yield and 

formulation o f  a selection index to identify superior genotypes.

Field experim ent was laid out in RBD with three replications and the 

experim ental material consisted o f  25 accessions o f lablab bean from different parts 

o f  India. O bservations on different quantitative and qualitative characters were 

recorded in each replication. The data were subjected to suitable statistical analysis, 

so as to estim ate the variability o f  genotypes. The salient findings o f  the study are 

sum m arized below.

1. Tw enty five accessions o f  lablab bean collected from different parts o f  India 

w ere genetically catalogued based on the descriptor listed for lablab bean. Wide 

variations for pod shape, pod colour and other vegetative, flower and seed 

characters were noted. Pod colour varied between light green, green and purple. 

Pods were either curved or slightly curved in shape. Seed colour was found to 

be black, dark brown, light brown and creamish white. A ccessions were pulse 

or vegetable type according to their utility.

2. The twenty five accessions showed significant differences for all the characters 

studied viz. plant height, plant spread, num ber o f  prim ary branches, leaf length, 

lea f width, pedicel length, days to 1st flowering, days to 50 per cent flowering, 

pod setting per cent, pod length, pod girth, pod thickness, pod weight, num ber
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o f seeds p o d '1, num ber o f pods p lan t'1, yield p lo t'1, 1 0 0  seed weight, shelling per 

cent, crude fibre and crude protein content.

3. Accession LP-26 (a pulse type) had m axim um  yield o f  4.50 kg p lo t'1. It 

produced 227.33 pods plant ' 1 w ith m aximum  pod setting per cent o f 40.23 and 

m inim um  100 seed w eight o f  17.57 g followed by accession LP-4 (a vegetable 

type) w ith an average yield o f  3.33 kg plot ' 1 and 198.27 pods p lan t'1. Earliness 

(27.77 days) and highest num ber o f  seeds pod ' 1 (6.40) was shown by the 

accession LP-16. The qualitative characters like crude protein and crude fibre 

content was found to be highest in accessions LP-1 and LP-21 respectively.

4. H ighest gcv and pcv were observed for num ber o f  pods plant ' 1 followed by 

yield p lo t'1.

5. H igh heritability and genetic gain were noted for all the characters viz. plant 

height, plant spread, num ber o f  prim ary branches, leaf length, lea f width, 

pedicel length, days t o l st flowering, days to 50 per cent flowering, pod setting 

per cent, pod length, pod girth, pod thickness, pod weight, number o f  seeds pod'1, 

num ber o f  pods p lan t'1, yield p lo t'1, 1 0 0  seed weight, shelling per cent, crude 

fibre and crude protein.

6 . Correlation studies revealed strong association between yield and the traits pod 

setting per cent and num ber o f  pods p lan t'1.

7. Results o f  path coefficient analysis brought out that num ber o f  pods plant ' 1 had 

the highest positive direct effect on yield followed by pod weight. Days to 50 

per cent flowering imparted the highest negative effect on yield, followed by 

num ber o f  prim ary branches. Pod setting per cent had positive direct effect on 

yield.
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8 . The tw enty five genotypes were grouped into five clusters based on genetic 

distance. There was no parallelism  between geographical distribution and 

genetic diversity. Intra cluster distances w ere m uch lesser than inter cluster 

distances, suggesting homogeneity and heterogeneity o f  the strains within and 

between the clusters respectively. Therefore, it is possible to exploit heterosis in 

lablab bean. The entries in the single variety clusters being diversed from others 

m ay prove to be highly potential parents for breeding program m e.

9. A selection model was formulated consisting o f  the characters, viz. plant height, 

plant spread, num ber o f  prim ary branches, leaf length, leaf width, pedicel 

length, days to lsl flowering, days to 50 per cent flowering, pod setting per cent, 

pod length, pod girth, pod thickness, pod weight, num ber o f  seeds pod"1, 

num ber o f  pods plant"1, yield plot"1, 1 0 0  seed weight, shelling per cent, crude 

fibre and crude protein content with good efficiency over direct selection.

10. Com parison o f  different genotypes based on the index value revealed the 

su p e rio rity  o f  g en o ty p es  L P -26  (fo r rab i seaso n ) fo llo w ed  by  L P -4  (both 

sum m er and rabi season) and LP-2 (for rabi season).

11. The seasonal effect significantly influenced vegetative and reproductive 

characters during both the seasons viz., rabi and summer.

12. Due to the photosensitive nature the perform ance o f  the crop was better during 

rabi than sum m er in terms o f  productivity. It can be attributed to high 

tem perature, w ater stress and long days during summer.
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Appendices



Appendix-1.

W eather data o f  V ellanikkara (2006 Septem ber to 2007 M ay)

Element
Year 2006 Year 2007

Septem ber October N ovem ber D ecem ber January February M arch April M ay

Relative hum idity (%) 84 79 72 57 54 55 63 69 76

Rain fall (mm) 522.2 323.7 79 0 0 0 0 61 240.5

Rainy days 17 11 5 0 0 0 0 4 10

Sunshine hours 3.9 4.8 6.5 7.8 8.7 9.8 8.2 7.7 6.6

M axim um  tem perature(°C) 29.6 31.0 31.7 31.5 32.5 34.0 36.0 35.7 32.8

M inimum tem perature(°C) 23.0 23.0 23.7 23.6 22.0 22.2 24.4 25.0 24.6
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ABSTRACT

An experim ent was carried out at the College o f Horticulture, K erala 

Agricultural University, Vellanikkara during Septem ber 2006 -  M ay 2007 to 

analyze the perform ance o f  bush lablab bean (Lablab purpureus  (L.) S w ee t). The 

m ajor objectives o f  the study were to genetically catalogue the available 

germ plasm  and to study the genetic variability, divergence, heritability, genetic 

gain and correlation o f  different traits with yield. Tw enty five accessions collected 

from different parts o f  the country were grown in random ized block design with 

three replications.

The 25 accessions were catalogued based on the descriptor for lablab bean. 

Significant differences for all the characters viz. plant height, plant spread, number 

o f  prim ary branches, lea f length, leaf width, pedicel length, days to 1st flowering, 

days to 5 0 .per cent flowering, pod setting per cent, pod length, pod girth, pod 

thickness, pod weight, num ber o f  seeds p o d '1, num ber o f  pods p lan t'1, yield plot"1, 

100 seed weight, shelling per cent, crude fibre and crude protein content were 

noticed am ong the accessions.

The accession LP-26 was found to be the highest yielder (4.5 kg p lo t'1) 

coupled w ith high pod setting per cent (40.23) and num ber o f  pods p lan t'1 (227.33) 

during rabi. The accession LP-4 was found to be the best yielder during summ er 

(1.15 kg p lo t'1) and the second best yielder (3.33 kg p lo t'1) coupled with second 

best pod setting per cent (38.00) and num ber o f  pods p lan t'1 (198.27) during rabi. 

H ighest pod length (9.98 cm), pod girth (5.47 cm) and pod weight (4.61 g) was 

observed in the accession LP-27. Better shelling per cent (86.57) was expressed by 

the accession LP-7. Earliness (27.77 days) and highest num ber o f  seeds pod"1 

(6.40) was shown by the accession LP-16. The qualitative characters like crude



protein and crude fibre content was found to be highest in accessions LP-1 and 

LP-21 respectively.

H ighest genotypic coefficient o f  variation and phenotypic coefficient o f 

variation was observed for num ber o f  pods p lan t'1. High heritability coupled with 

genetic gain was noted for all the m orphological, reproductive and qualitative 

characters. The 25 accessions were grouped into five clusters and no parallelism 

between geographical distribution and genetic diversity was observed.

A selection model was also formulated using these characters. Based on 

this the accession LP-26 (a pulse type) was identified as the best perform er for rabi 

season and LP-4 (a vegetable type) for summer. The accession LP-4 is the second 

best one for rabi season.


