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Chickpea typically has pinnate type of compound leaves
in which the leaf lamina (blade) is differentiated into a
rachis and a number of leaflets. These leaflets are generally
odd in number and borne directly on the rachis. Mutants
have been identified that have simple (unifoliate) leaves
in which the lamina is not differentiated into rachis and
leaflets, though there may be deep incisions in the lamina.
A single recessive gene is known to control the simple
leaf trait (Pundir et al. 1990). Most chickpea cultivars
released in different countries have normal pinnate leaves.
The simple leaf mutants have also been exploited in
chickpea breeding and some cultivars, mainly kabuli type,
with simple leaves have been released, e.g. Surutato 77
and Macarena in Mexico; Dwelley, Sanford, Evans and
Sierra in USA; and CDC Diva and CDC Xena in Canada
(FJ Muehlbauer, personal communication; Warkentin et
al. 2003).

This study was conducted to determine if the leaf type
has any relationship with seed yield and major seed yield
components, particularly number of pods per plant and
seed weight, in kabuli chickpea. Three crosses, ICCV 2 ×
ICC 14195, ICCV 2 × ICC 14215 and ICC 16644 ×
ICC 16670, were selected from ICRISAT’s chickpea
breeding program. The parents of each cross differed in
leaf type and seed size. ICCV 2 and ICC 16644 have
pinnate leaf and medium seed size (23–25 g 100 seed-1),
while ICC 14195, ICC 14215 and ICC 16670 have
simple leaf and large seed size (50–59 g 100 seed-1). The
F2 populations from these crosses were grown at
ICRISAT-Patancheru during the postrainy season 2005/
06 keeping row-to-row distance of 60 cm and plant-to-
plant distance of approximately 10 cm. In each cross,
observations were recorded on all plants individually.
There were 226 plants in ICCV 2 × ICC 14195, 247
plants in ICCV 2 × ICC 14215, and 244 plants in ICC
16644 × ICC 16670. Observations were recorded on leaf
type, number of pods per plant, number of seeds per
plant, 100-seed weight and seed yield per plant. In each
cross, the F2 plants were classified into two groups based
on leaf type (pinnate-leaved and simple-leaved) and then
mean value of each trait was calculated for each group.

The significance of difference between the mean values
of two groups for each trait was tested using t-test.

The pinnate-leaved plants and the simple-leaved
plants gave a good fit to the expected 3:1 ratio in two
crosses (ICCV 2 × ICC 14215 and ICC 16644 × ICC 16670),
but showed distorted segregation in one cross (ICCV 2 ×
ICC 14195) (Table 1). The pinnate-leaved plants gave
significantly higher seed yield (44% in ICCV 2 × ICC 14215,
53% in ICCV 2 × ICC 14195 and 62% in ICC 16644 ×
ICC 16670) than the simple-leaved plants, mainly
because of higher number of pods per plant (Table 1). On
an average, the pinnate-leaved plants produced 23–31
pods per plant, whereas simple-leaved plants produced
14–19 pods per plant. The increased number of pods per
plant in pinnate-leaved plants resulted in increased
number of seeds per plant and ultimately increased yield
per plant. Seed size of pinnate-leaved plants and simple-
leaved plants did not differ significantly in any of the
crosses.

It is interesting to note that most simple-leaved kabuli
germplasm accessions (e.g. ICC 8155, ICC 8156, ICC
13821, ICC 14195, ICC 14206, ICC 14215, and ICC 16670)
and cultivars (e.g. Surutato 77, Macarena, Dwelley,
Sanford, Evans, Sierra, CDC Diva and CDC Xena) have
large seeds (>40 g 100 seed-1). This gives the impression
that simple-leaf trait may be associated with large seed
size. In pinnate-leaved plants, it is well-established that
the large-seeded varieties have large leaflets (Dahiya et
al. 1988; Sandhu et al. 2005). Thus, it also indicates that
the simple-leaf trait may affect seed size. However, results
of this study suggest that the simple- and pinnate-leaf
types have no relationship with seed size in kabuli
chickpea, and the same relationship is expected to be true
for desi chickpea.

One disadvantage of using simple-leaf trait reported
earlier is the higher susceptibility of simple-leaved
cultivars to the foliar disease ascochyta blight, caused by
Ascochyta rabiei (Gan et al. 2003). The results of this
study reveal another negative effect of simple-leaf trait,
the reduction in seed yield per plant. Thus, it is
recommended that selections should be practiced for
pinnate-leaved plants in crosses involving simple-leaved
and pinnate-leaved types.
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Table 1. Differences in mean values of yield and major yield components between pinnate-leaved and simple-leaved plants in
F2 of kabuli ××××× kabuli chickpea crosses.

Mean±SE
_____________________________________________

No of No of No of Seed 100-seed
Cross Category of plants plants pods/plant seeds/plant  yield/plant (g) weight (g)

ICCV 2 × ICC 14195 Pinnate-leaved 185 30.7±1.1 32.3±1.2 11.8±0.4 37.5±0.5
Simple-leaved 41 19.1±1.6 20.3±1.7 7.7±0.6 39.5±1.2
χ2 for a 3:1 ratio 5.67
(probability) (0.02–0.01) – – – –
t-value – 5.96 5.77 5.65 1.63
(probability) (<0.001) (<0.001) (<0.001) (0.12) NS

ICCV 2 × ICC 14215 Pinnate-leaved 196 29.3±1.3 30.5±1.4 10.8±0.5 36.5±0.5
Simple-leaved 51 18.7±1.5 19.9±1.6 7.5±0.7 37.9±1.1
χ2 for a 3:1 ratio
(probability) 2.49 NS

(0.90-0.10) – – – –
t-value (probability) – 5.75 5.44 3.77 1.38

(<0.001) (<0.001) (<0.001) (0.22) NS

ICC 16644 × ICC 16670 Pinnate-leaved 192 23.3±1.6 26.7±2.0 7.3±0.5 27.8±0.7
Simple-leaved 52 14.4±2.5 15.3±2.5 4.5±0.7 29.3±1.6
χ2 for a 3:1 ratio 1.77 NS
(probability) (0.90–0.10) – – – –
t-value 3.19 3.70 3.33 0.87
(probability) – (0.002) (<0.001)  (<0.001)  (0.39) NS

Warkentin T, Vandenberg A, Banniza S, Tar’an A, Abebe
T, Monica L, Anbessa Y, Slinkard A, Malhotra R and
Kumar J. 2003. Breeding chickpea for improved Ascochyta
blight resistance and early maturity in western Canada. Pages
1–4 in Proceedings of International Chickpea Conference,
Indira Gandhi Agricultural University, 20-22 January 2003,
Raipur, India.

An Open Access Journal published by ICRISAT
________________________________________________________________________________________________________

SAT eJournal | ejournal.icrisat.org                                                                                                   August 2006 | Volume 2 | Issue 1



<<
  /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


