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Genetic analysis for quantitative traits in Indian bean (Lablab purpureus)
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ABSTRACT

Genetic study conducted for yield and its traits in Indian bean [Lablab purpureus (L.) Sweet] revealed that
heterosis over better parents was found to the extent of 130.78 and 142.27% for green pod yield/plant, 77.22 and
150.52% for number of pods/plant, 16.41 and 37.16% for pod length, 29.70 and 43.41% for pod width, 16.67 and
25.00% for number of seeds/pod, 54.08 and 57.14% for 100-seed weight, 1.46 and 24.56% for seed length, 6.61 and
26.27 % for seed width, 31.40 and 41.10 % for seed thickness, —31.27 and —17.08% for days to first flowering, —30.39
and —14.47% for days to first picking and 5.37 and 10.83 % for fruit set per cluster. The parents KDB 415, VRSEM
923, VRSEM 8 and VRSEM 11 were observed to be good combiners for most of yield contributing characters
whereas, the crosses VRSEM 186 x VRSEM 860, VRSEM 11 x VRSEM 894, VRSEM 11 x VRSEM 860, HADB 4
x VRSEM 887 and VRSEM 8 x VRSEM 860 were observed to be most promising combinations for earliness and
yield may be advanced for further generation. Most of the yields contributing characters were governed by non-
additive gene action indicating good scope of heterosis breeding in Indian bean for mobilization of yield barrier.
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The wild forms of Indian bean [Lablab purpureus (L.)
Sweet] are believed to have originated in India (Deka and
Sarkar 1990) and were introduced into Africa from South
East Asia during the eighth century (Kay 1979). The plant
is highly drought tolerant and able to grow in diverse
environments with good source of protein, minerals and
vitamins (Basu et al. 2002) when compared to French bean
(Chaudhary 1967). The phenomenon of heterosis which
manifests itself by greater vitality, rapid growth,
development, higher productivity, resistance, adaptation and
uniformity of F;s has been extensively exploited more in
cross and few in self-pollinated crops. The heterotic response
over better parents could be informative to identify true
heterotic cross combinations. The concept of combining
ability has a major landmark in understanding genetic
architecture of populations and in planning breeding
programmes. General combining ability (GCA) measures
the average performance of a parent in hybrid combination.
Specific combining ability (SCA) refers to those instances
in which the performance of a hybrid is relatively better or
worse than would be expected on the basis of the average
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performance of the parents involved. A relatively large
GCA/SCA variance ratio suggests the importance of additive
gene effects and a low ratio implies presence of dominant
and/or epistatic gene effects. It should also be noted that if
additive x additive effects are present, the GCA component
will also contain some of those effects in addition to additive
effects. Where SCA is small relative to GCA, performance
of single cross progeny can be predicted on the basis of the
GCA of the parents. Hence, to increase the green pod yield
of Indian bean, knowledge of combining ability effects and
variances have paramount significance in deciding the
selection of parents and breeding method for obtaining new
recombinants of desirable type is must. A high magnitude
of additive gene effect is useful to the Indian bean breeders
involved in developing pure line, whereas, information
concerning non-additive gene effect (dominance and
epistasis) is important for development of Indian bean
hybrids. Therefore, crosses were affected between Lablab
purpureus var. typicus and lignosus to study the heterosis,
combining ability and gene action.

MATERIALS AND METHODS

Thirteen genetically diverse parents of Indian bean,
viz. VRSEM 887, VRSEM 894, VRSEM 860, VRSEM 11,
VRSEM 186, VRSEM 8, VRSEM 923, VRSEM 930,
VRSEM 933, KDB 415, HADB 3, HADB 4 and Swarn
Utkrisht belonging to two inter-specific cultivar groups,
viz. typicus and lignosus were selected for this study and
crossed in a line X tester mating design during 2007-08. The
experimental material consisting of 43 treatments (13 parents
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Table 1 Heterosis crosses and estimates of heterosis for various traits over better parent in Indian bean
Character Crosses showing heterosis over better parent and specific combining ability effect
Heterosis range Three best crosses Heterosis (%) SCA
Days to first flower (No) -4.43 VRSEM-186 x VRSEM-860 -31.25 -7.11
to VRSEM-11 x VRSEM-860 -21.61 -3.94
-31.25 VRSEM-11 x VRSEM-894 -17.08 -14.00
Days to first picking (No)  -6.38 VRSEM-186 x VRSEM-860 -30.39 -19.91
to VRSEM-11 x VRSEM-894 -14.68 -15.69
-30.39 HADB-4 x VRSEM-887 -14.47 -11.50
Pods per plant (No) 29.64 VRSEM-8 x VRSEM-860 150.52 211.63
to HADB-4 x VRSEM-860 84.58 101.26
150.52 HADB-4 x VRSEM-894 77.22 94.67
Fruit set per cluster (%) 10.13 HADB-4 x VRSEM-887 10.83 8.21
to VRSEM-11 x VRSEM-887 10.13 9.81
10.83 Swarn Utkrisht x VRSEM-887 5.67 5.13
Pod length(cm) 1.98 VRSEM-8 x VRSEM-894 37.16 -0.41
to VRSEM-186 x VRSEM-894 28.66 1.24
37.16 KDB-415 x VRSEM-894 16.41 0.34
Pod width(cm) 1.36 HADB-3 x VRSEM-894 43.41 0.15
to VRSEM-8 x VRSEM-860 38.49 -0.05
43.41 VRSEM-186" x VRSEM-894 29.70 -0.22
Pod thickness (cm) 1.11 Swarn Utkrisht x VRSEM-860 18.56 0.08
to KDB-415 x VRSEM-860 5.15 0.01
18.56 VRSEM-11 x VRSEM-887 4.60 0.06
Seeds per pod (No) 7.14 VRSEM-186 x VRSEM-894 25.00 0.6
to VRSEM-186 x VRSEM-887 23.08 0.27
25.00 VRSEM-8 x VRSEM-894 16.67 -0.18
Seed length (cm) 0.29 VRSEM-1 1 x VRSEM-860 24.56 0.09
to HADB-3 x VRSEM-894 8.76 0.11
24.56 VRSEM-8 x VRSEM-894 1.46 0.06
Seed width (cm) 0.40 VRSEM-186 x VRSEM-894 26.27 0.03
to VRSEM-8 x VRSEM-894 24.77 0.05
26.27 VRSEM-933 x VRSEM-887 6.61 0.01
Seed thickness (cm) 1.30 VRSEM-923 x VRSEM-887 41.10 0.07
to SwarnUtkrisht x VRSEM-887 37.00 0.21
41.10 HADB-4 x VRSEM-887 31.40 0.11
100-seed weight (g) 5.21 VRSEM-186 x VRSEM-894 97.14 6.33
to VRSEM-8 x VRSEM-894 75.00 2.50
97.14 VRSEM-186 x VRSEM-860 54.08 9.28
Pod yield per plant (kg) 9.73 VRSEM-8 x VRSEM-860 142.27 2.99
to VRSEM-8 x VRSEM-887 137.75 1.44
142.27 SwarnUtkrisht x VRSEM-887 130.78 0.99

* Significant at 5 %, ** Significant at 1%

and 30 F,’s) were sown at 2 m row to row and 1 m seed to
seed spacing in a randomized block design with three
replications during 2008-09 at the Research Farm, Indian
Institute of Vegetable Research, Varanasi (Uttar Pradesh).
Recommended agronomic practices and plant protection
measures were followed during the experiment.
Observations were recorded on ten randomly selected plants
leaving two border plants at both the ends. Eleven characters,
viz. days to first flower and first picking, per cent fruit
setting, number of pods per plant, pod length and width
(cm), number of seeds per pod, seed length and width (cm),
100-seed weight and green pod yield per plant were studied.

The data recorded was subjected to statistical analysis as
per Panse and Sukhatme (1989). Heterosis was calculated
as percentage increase of F; performance in the favorable
direction over better parent. The combining ability estimates
were calculated according to the method 2 and model I of
Griffing (1956), while gene effects were analyzed as per
Hayman (1954) and Jinks (1969).

RESULTS AND DISCUSSION

Negative heterosis coupled with SCA for flowering
and pod picking is an indication of earliness in yield. Data
presented in Tablel revealed that negative and significant
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Table 4 Estimate of GCA and SCA variance, A and D component of genetic variance in Indian bean

Para- Days Daysto No.of Fruitset/ Pod Pod Pod Seeds/ Seed Seed Seed 100-seeds Pod yield/
meter to first  first pods/  cluster length  width thickness pod  length width thickness weight plant
flower picking plant (%) (cm) (cm) (cm) (No.) (cm) (cm) (cm) (2) (kg)
62GCA 4385 12.69 162693 -457 2.02 0.00 0.00 0.00 0.00 0.00 0.00 3.23 0.01
for female
62GCA  -5.87 3570 -671.09 293 -0.10 0.00 0.00 -0.02  0.00 0.00 0.00 -3.53 -0.03
for male
62SCA  61.77 96.61 11451.84 28.13 1.95 0.03 0.00 0.09 0.02 0.00 0.01 53.37 0.93
62A 11.20  60.79 -281.56 241 0.78 0.00 0.0 -0.02  0.00 0.00 0.00 -3.94 -0.04
62D 61.77 96.61 11451.84 28.13 195 0.03 0.00 0.09 0.02 0.00 0.01 53.57 0.93
days to first picking (-2.38). The parent KDB 415 showed REFERENCES

maximum GCA for pod yield/plant (167.17), % fruit set per
cluster (4.32), pod width (0.17) and pod yield/plant (1.37).
Similarly, parent VRSEM 11 exhibited maximum GCA for
pod length and seed/pod (0.43). Parent Swarn Utkrisht had
significantly highest GCA for pod thickness (0.06). Parent
VRSEM 8 showed maximum GCA for seed length (0.07).
VRSEM 923 parent showed maximum GCA for seed width
(0.07), seed thickness (0.12) and 100-seed weight (5.53).
The importance of heterosis breeding for mobilization of
low yield in legume vegetables has also been reported in
Indian bean (Virja et al. 2006 and Sawant et al. 2007),
French bean (Ram and Rajput 1998) and cowpea (Patil and
Navale 2006, Patil and Gosavi 2007) which supports our
findings. The effect of parents on morphological characters,
viz. stem, flower, pod colour and seed colour (Table 3). F;-s
revealed that red stem colour was dominant over green and
reddish green while reddish green was dominant over green
colour. Similarly, the pink flower colour was dominant
over white flower colour while, green pods colour was
dominant over yellow, whereas, reddish green was dominant
over green and yellow in F; generation. The brown seed
colour was dominant over cream and black was dominant
over cream and brown

Though Indian bean is purely self- pollinated crop but
there is a good scope of hybridization as data presented in
Table 4 revealed that there was preponderance of non-
additive component for days to first flowering, days to first
picking, number of pods/plant, per cent pod set/cluster, pod
length, pod width, pod thickness, number of seeds/pod,
seed length, seed width, seed thickness, 100-seed weight
and pod yield/plant as exhibited high magnitude of
dominance variance (62 D) than additive variance (62 A)
indicating ample scope of heterosis breeding in Indian bean
for mobilization of its low yield barrier which is in
conformity with findings of Chauhan et al. (2003) in cowpea
and Barad et al. (2008) in mung bean.

ACKNOWLEDGEMENT

The authors are grateful to the Dr Mathura Rai, Director
of Indian Institute of Vegetable Research, Varanasi for
providing all facilities in conducting the experiment at
Indian Institute of Vegetable Research, Varanasi.

Barad H R, Pithia M S and Vachhani J H. 2008. Heterosis and
combining ability studies for economic traits in genetically
diverse lines of mung bean (Vigna radiata L. Wilczek). Legume
Research 31(1): 68-71.

Basu A K, Samantha S K and Sasmala A C. 2002. Genetic analysis
for some seed parameters in lablab bean. Vegetable Science
29(1): 17-9.

Chaudhary B. 1967. Vegetable, pp 152—4. National Book Trust of
India, New Delhi.

Chauhan R M, Solanki S D, Patel P T and Tikka S B S. 2003.
Combining ability in cowpea. Advances in Arid Legumes
Research 70: 71-4.

Deka R K and Sarkar C R. 1990. Nutrient composition and anti-
nutritional factors of Dolichos lablab L. seeds. Food Chemistry
38: 239-46.

Griffing B. 1956. Concept of general and specific combining
ability in relation to diallel crossing systems. Australian Journal
of Biological Science 9: 463-93.

Hayman B 1. 1954. The theory and analysis of diallel crosses.
Genetics 39:789-809.

Jinks J L. 1956. F, and back cross generations from a set of diallel
cross. Heredity 10:1-30.

Kay D E .1979. Hyacinth bean-food legumes. Crop and Product
Digest No.3, Tropical Products Institute, pp 184-96.

Murphy A M and Colucci P E. 1999. A tropical forage solution to
poor quality ruminant diets: a review of Lablab purpureus.
Livestock research for rural development qll.http: www.
Cipav.org.co/Irrd11/2/colu.htm. Accessed June 2005.

Panse V G and Sukhatme R V. 1984. Statistical Methods for
Agricultural Workers, 41 ed. ICAR, New Delhi.

Patil H E and Gosavi U S. 2007. Heterosis for yield and yield
contributing characters in cowpea [ Vigna ungiculata (L.) Walp].
International Journal of Agricultural Science 3(2): 326-8.

Patil H E and Navale P A. 2006. Combining ability in cowpea
[Vigna ungiculata (L.) Walp]. Legume Research 29 (4): 270—
3.

Ram D and Rajput C B S. 1998. Heterosis studies in vegetable
French bean (Phaseolus vulgaris L.). Haryana Journal of
Horticultural Science 28: 86-8.

Sawant SS, Bendale V W, Bhave S G and Jadhav B B .2007. The
magnitude and effect of combining ability on different
component of seed yield in Lablab bean. Journal of
Maharashtra Agricultural University 32(1): 152-4.

Virja N R, Bhatiya V J and Poshiya N K. 2006. Heterosis and
combining ability in Indian bean (Lablab purpureus (L.) Sweet).
Agricultural Sciences Digest 26(1): 6-10.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


