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There is need to develop a long term strategy
for development of paprika (Capsicum annuum
L.) in view of its increasing demand in the
domestic and export sectors. Hence a genetic
divergence study which is a basic
requirement for effective selection, was
undertaken along with an attempt to estimate
genetic variability, heritability and genetic
advance in the available germplasm of
paprika at Andhra Pradesh Horticultural
University, Horticultural Research Station,
Lam, Guntur (Andhra Pradesh).

The material chosen for the investigation was
a set of 94 paprika genotypes comprising of
established varieties, advanced true breeding
lines and local collections, collected and
developed at Horticultural Research Station,
Lam, Guntur. The experiment was laid out
in a completely randomized block design with
94 paprika accessions as treatments during
kharif 2005. Each treatment was randomly
replicated thrice. Each treatment or a genotype
in each replication was represented by a plot
of four rows each of 5 m length. The crop
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Mahalanobis D2 analysis classified the 94 genotypes into 10 clusters indicating considerable

genetic diversity in the material studied.
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received timely management practices as per
the package of practices and recommendations
of the Andhra Pradesh Horticultural
University. Five plants were randomly
selected per accession and observations were
recorded on plant height, plant spread, days
to 50% flowering, days to maturity, number
of fruits plant-1, fruit length, fruit girth, fruit
shape index, fresh fruit yield plant-1, dry fruit
plant -1,  weight of dry stalk-less chillies
plant -1, number of seeds fruit -1, 100 seed
weight and oleoresin, capsanthin and
capsaicin contents. Analysis of variance in
respect of various characters was done (Panse
& Sukhatme 1967). Genetic variability for
different characters was estimated as
suggested by Singh & Choudary (1985).
Heritability (broad sense) and genetic
advance as percentage of mean were
calculated as per Hanson et al. (1956) and
Johnson et al. (1955), respectively. Assessment
of genetic diversity in classifying the
genotypes into different clusters was done by
Mahalanobis D2 analysis (1928).

The analysis of variance in the 94 paprika
genotypes indicated highly significant
differences among the genotypes for all the
17 quantitative and qualitative characters
studied (Table 1). The genotype LCA 432
recorded the highest number of fruits plant-1.
The highest dry fruit yield plant-1 was recorded
in LCA 427.  The highest capsanthin content
was recorded in LCA 424 and highest oleoresin
content in KTPL 19.

The phenotypic coefficient of variation (PCV)
in general, was higher than genotypic
coefficient of variation (GCV) for all the traits,
but the differences were very narrow
indicating low environmental influence on
the expression and are suggestive of the
heritable nature. Similar results were reported
by Chatterjee (2006) in chilli.  Higher PCV
and GCV were observed for number of fruits
plant-1, fresh fruit yield, dry fruit yield, 100
seed weight, number of seeds fruit -1 and
capsanthin, capsaicin and oleoresin contents
indicating the higher magnitude of variability
for these traits and consequently more scope
for their improvement through selection.

Plant height, spread and fruit diameter
exhibited moderate PCV and GCV estimates
suggesting the possible role of environment
in influencing these characters. Similar
results were reported by other workers also
(Gogoi & Gautam 2002; Rathod et al. 2002;
Wasule et al. 2004; Mishra et al. 2005).  Days
to 50% flowering and days to maturity
recorded low PCV and GCV suggesting
limited variability indicating need to generate
more variability for wider spectrum of
selection (Chatterjee 2006).

 The effectiveness of the selection depends
upon genetic advance of the character selected
along with heritability. The study revealed
high heritability coupled with high genetic
advance for several biometric characters
including yield plant-1, fruits plant-1, fruit
weight, number of seeds fruit -1, 100 seed
weight and oleoresin, capsanthin and
capsaicin contents indicating the effect of
additive genes. These characters could be
considered reliable for effective selection in
paprika.  High heritability and low genetic
advance was observed for days to 50%
flowering and days to maturity indicating
that these characters are controlled by non-
additive genes and improvement through
selection for these characters will not be very
much effective (Chatterjee 2006; Choudhary
& Samadia 2004).

Based on D2 values, the 94 genotypes were
grouped into 10 clusters (Table 2) which
indicated considerable genetic diversity in the
material studied. The largest was cluster I
which comprised of 24 genotypes. The cluster
distances ranged from 15789.6 (between
cluster II and cluster X) to 856.7 (between
cluster 1 and cluster II) (Table 3)
(Sreelathakumary & Rajamony 2004;
Varalakshmi & Babu 1991).

On the basis of present study, yield plant-1,
fruits plant-1, number of seeds fruit-1, 100 seed
weight and oleoresin, capsanthin and
capsaicin contents were the most important
quantitative and qualitative characters to be
taken into consideration for effective selection
in paprika.  It is desirable to attempt crosses

Variability in paprika
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between desirable genotypes belonging to
different clusters with desirable genotypes for
getting highly heterotic crosses.

References

Chatterjee B 2006 Character association and ge-
netic divergence in chilli  (Capsicum
annuum L.) MSc Thesis, Acharya N G

Ranga Agricultural University,

Hyderabad.

Choudhary B S & Samadia D K 2004 Variability

and character association in chilli land

races and genotypes under arid envi-

ronment. Indian J. Hort. 61: 132–136.

Gogoi D & Gautam B P 2002 Variability, herita-

bility and genetic advance in chilli (Cap-

sicum spp.) Agri. Sci. Digest 22: 102–104.

Hanson C H, Robinson H F & Comstock R E 1956

Biometrical studies on yield in segregat-

ing population of Korean lespedeza.

Agron. J. 48:268–272.

Johnson H W, Robinson H F & Comstock R E 1955

Estimation of genetic and environmen-

tal variability in soybeans. Agron. J.

47:314–318.

Mahalanobis P C 1928 A statistical study of

Chineses head measurements. J. Asiatic

Soc. 25: 301–377.

Mishra A C, Singh R V & Ram H H 2005 Studies

on genetic variability in capsicum (Cap-

sicum annuum L.) under mid hills of
Uttaranchal. Indian J. Hort. 62: 248–252.

Table 2. Clustering of 94 paprika genotypes based on Mahalanobis D2 analysis

Cluster no. No. of genotypes Genotypes

Cluster I 24 Byadigi Dabbi, LCA406, LCA427, LCA429, LCA417, LCA464,
LCA468, IC119530, MCA34, LCA477, MCA29, LCA469, MCA28,
LCA420, LCA470, LCA478, LCA449, LCA465, MCA33, LCA457,
LCA460, LCA461, PSR11853, IC413699

Cluster II 9 LCA-450, PSR 11674, LCA405, IC 413701, MCA35, LCA455,
LCA428, LCA445, IC413716

Cluster III 9 LCA475, LCA454, LCA479, MCA32, LCA448, KTPL19, ,
IC92109,  IC119300, IC119365

Cluster IV 14 LCA419, LCA484, LCA421,LCA435, LCA437, LCA438, LCA422,
LCA416, LCA441, LCA442, LCA439, LCA443, LCA458, LCA425

Cluster V 4 LCA440, LCA447, LCA434, LCA467

Cluster VI 17 LCA402, LCA428, LCA413, CA960, LCA411, LCA453, LCA456,
LCA459, LCA403, LCA401, LCA412, LCA423, LCA404,
LCA409, LCA415, LCA407, LCA418

Cluster VII 3 LCA451, LCA462, LCA433

Cluster VIII 5 LCA414, LCA446, LCA426, LCA452, IC413702

Cluster IX 6 LCA-427, LCA-436, LCA-424, MCA-30, IC119444, LCA-408

Cluster X 3 LCA-431, LCA-432, LCA-466

Table 3. Nearest and the farthest cluster from
each cluster based on D2 values

Cluster Nearest Farthest
no. cluster cluster

I II (856.71) X (13922.30)

II I (856. 71) X (15789.59)

III I (1014.42) X (12331.22)

IV I (1346.80) X (10491.00)

V I (1548. 23) X (12546.60)

VI VII (1237.62) X (8774.02)

VII VI (1237.62) X (6792.58)

VIII VI (1414.63) X (5421.30)

IX VII (2007.69) II (6647.19)

X IX (3587.76) I (13922.30)

Kumari et al.



75

Panse V G & Sukhatme P V 1967 Statistical
Methods for Agricultural Workers, In-
dian Council of Agricultural Research,
New Delhi.

Rathod R P, Deshmukh D T, Sable N H & Rathod
N G 2002 Genetic variability studies in
chilli (Capsicum annuum L.). J. Soils Crops
12: 210–212.

Singh RK & Choudary BD 1985 Biometrical
Methods in Quantitative Genetic
Analysis, Kalyani Publishers, New
Delhi.

Sreelathakumary I & Rajamony L 2004 Genetic

divergence in chilli (Capsicum annuum L.).

Indian J. Hort. 61: 137–139.

Varalakshmi B & Hari Babu K 1991 Genetic di-

vergence, heritability and genetic ad-

vance in chilli (Capsicum annum L). Indian

J. Gen. Plant Breed. 51: 174–178.

Wasule J H Parmar J N, Potdukhe & Deshmukh

D T 2004 Variability studies in chilli.

Ann. Plant Physiol. 18: 187–191.

Variability in paprika



<<
  /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 false
  /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 (None)
  /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


