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Strobilanthes virendrakumarana Venu & P. Daniel
karyotype was found to be a mixoploid one with 2n =
= 20+0-1B and reveals the karyotype formula as 2nsm
(-)+18nm~+0-1B. The plant is endemic to Southern Western
Ghats of Kerala. The basic set of chromosomes was found to
be x = 10. The plant shows mixoploidy with four different
chromosome counts from hypoploid (10+0-1B), diploid
(20 = 0-1B) and hyperploid chromosome complements
(30+0-2B, 40+0-2B). The karyotype formula of hyperploid
cell was 2nsm(-)+8nm+0-1B. In hypoploid cells with 30
and 40 chromosomes the resulted karyotype formula were
30nm+0-2B and 6 M+34nm+0-2B respectively. The total
chromosome length of diploid complement was 45.34 um
with an average chromosome length of 2.2 um. The detailed
karyomorphometrical analysis of the plant reveals that is
a primitive one with symmetric karyotype. The presence
of B-chromosomes in the genus Strobilanthes is reporting
for the first time. Ploidy level changes may be due to the
prolonged flowering periodicity of the plant which enables
them to survive by propagating through vegetative mode.

Key words: Strobilanthes virendrakumarana, karyotype,
primitive, B-chromosomes, mixoploidy, polysomaty.

B-XPOMOCOMMU
B MIKCOTIJTIOITHOMY KAPIOTHUIII
STROBILANTHES VIRENDRAKUMARANA

Byno BusiBiieHo, 110 kapiotun Strobilanthes virendra-
kumarana Venu & P. Daniel € mikcomioinHum (2n =
= 20+0-1B) i dopmyny KapioTumy MoOXHa 3amucaTv
gk 2nsm(-)+18nm+0-1B. Pociuua € enmemiuyHO©O WIS
niBaeHHoi yactuHU 3axigHux I'at, mrat Kepana. byno
BCTAHOBJIEHO, 1[0 OCHOBHMI Habip XpoMocoM — Iie
x = 10. PociuHa AeMOHCTpPYE MiKCOIUIOIilO Y CBOIX
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YOTUPHOX PiZHUX YKCIIAX XPOMOCOM — Bif TiIIOIUIOITHOTO
(10+0-1B) ta aurioigHoro (20 = 0-1B) no rineprioia-
HMX JOMOBHEHBb XpomocoM (30+0-2B, 40+0-2B). ®op-
MyJia KapioTHITy TiMepIIOINHUX KJIiTUH OyJjla BU3HaUYeHa
gk 2nsm(-)+8nm+0-1B. ¥ rimomnoigHMX KIiTUHAX
3 30 Ta 40 xpoMocoMaMu KiHleBa ¢opMmysia KapioTu-
ny — 30nm+0-2B i 6M+34nm+0-2B, BinmosigHo. 3a-
rajibHa XpOMOCOMHa JIOBXWHA JTUTUIOITHOTO JTIOTIOBHEH-
Hs ckiamana 45,34 MKM i3 CepeaHbOI JTOBXWHOIO
XpoMocoMHu B 2,2 MKM. MetanbHuii Kapiomopdomer-
pUYHMII aHAaJli3 POCAMHM II0Ka3aB il IPUMITUBHI 03-
Hakd Ta HasIBHICTb CHMMETpUYHOro Kapiotumy. lle
nepile IMOBIZOMJEHHS PO MHPUCYTHICTh B-xpomocom
y poxni Strobilanthes. 3miHnu piBHS TI0IAil MOXYTh OyTH
BUKJIMKAHI TPUBAJIILIUM TE€PiONOM LIBITIHHSI POCIWHM,
10 JO3BOJISIE il BUKMBATU 3aBISIKM BEreTaTUBHOMY
Ccroco0y PO3MHOXKEHHSI.

Karouoei caoea: Strobilanthes virendrakumarana, xapi-
OTHUII, TIPUMITUBHUM, B-XxpomMocoMu, MiKCOILIOImisI, IOi-
CoMarisl.

REFERENCES

Abraham Z, Prasad PN (1983) A system of chromo-
some classification and nomenclature. Cytologia
48:95—101. https://doi.org/10.1508/cytologia.48.95.

Augustine J (2018) Strobilanthes in the Western Ghats,
India, Malabar Natural History Society, Kozhikode.

Bednafova M, Karafiatov M, Hiibova E, Barto§ J
(2021) B-Chromosomes in Genus Sorghum (Poa-
ceae). Plants 10:505—517. https://doi.org/10.3390/
plants10030505.

Beukeboom LW (1994) Bewildering Bs: an impression
of the 1% B-Chromosome Conference. Heredity
328—335. https://doi.org/10.1038/hdy.1994.140

Boron A, Grabowska A, Spyz A, Przybyt A (2020) B-
Chromosomes and Cytogenetic Characteristics of
the Common Nase Chondrostoma nasus (Linnae-
us, 1758). Genes 11:1317—1330. https://doi.org/1
0.3390/genes11111317.

Camacho JPM (2005) B-chromosomes. In: Gregory TR
(ed) The evolution of the genome, Academic Press,
United States, 223—286 p. https://doi.org/10.1016/
B978-012301463-4/50006-1.

Chakraborti S, Sinha S, Sinha RK (2010) Chromosome
number and karyotype analysis of wild guava Psidium
guineense Sw. — a new report from Tripura, India.
Indian J Sci Technol 3:925—927.

ISSN 0564—3783. Llumonoeis i eenemuxa. 2023. T. 57. No 2



[ | Pegpepamu cmameii, onyéaixosanux 6 «Cytology and Genetics», No 2, 2023 p. |

Chembrammal R, Thoppil JE (2021) Mixoploidy in
Strobilanthes anamallaica JRI Wood (Acanthaceae
Juss.) an important taxon of south-western Ghat, In-
dia. The Nucleus. https://doi.org/10.1007/s13237-
021-00363-2.

Daniel TF, Chuang TI, Baker MA (1990) «Chromo-
some numbers of American Acanthaceae.» Syst Bot
13—25.

Dwivedi H, Kumar G (2019) Reporting of B-chro-
mosomes in Trachyspermum ammi (L.) Sprague
(Ajwain). Cytol Genet 53:68—75. https://doi.org/10.
3103/50095452719010079.

Ghaffari SM, Bidmeshkipoor A (2002) Presence and be-
haviour of B-chromosomes in Acanthophyllum laxi-
usculum (Caryophyllaceae). Genetica 115:319—23.
https://doi.org/10.1023/A:1020676119886.

Govindarajan T, Subramanian D (1983) Karyomorpho-
logical studies in south Indian Acanthaceae. Cytolo-
gia 48:491—504.

Govindarajan T, Subramanian D (1985) Karyomorpho-
logical studies in south Indian Acanthaceae. Cytolo-
gia 50:473—82.

Green DM (1990) Muller’s ratchet and the evolution of
supernumerary chromosomes. Genome 33:818—824.
https://doi.org/10.1139/g90-123.

Haga T (1961) Intra-individual variation in number and
linear patterning of the chromosomes I. B-chromo-
somes in Rumex paris and Scilla. Pro. Japan Acad
37:627—632.

Holmes D, Bougourd S (1989) B-chromosome selec-
tion in Allium schoenoprasum. 1. Natural popula-
tions. Heredity 63:83—87. https://doi.org/10.1038/
hdy.1989.78.

Kumar G, Rajani Singh (2021) Deciphering Enigmatic
Response of B-Chromosomes on Genetic Recombi-
nation of Artemisia annua L. Cytol Genet 55:350—
356. https://doi.org/10.3103/S0095452721040083.

Lavania UC, Srivastava S (1992) A simple parameter of
dispersion index that serves as an adjunct to karyo-
type asymmetry. J Biosci 17:179—182. https://doi.
org/10.1007/BF02703503.

ISSN 0564—3783. Llumonoeis i eenemuxa. 2023. T. 57. No 2

Mani T, Thoppil JE (2005) Influence of B-chromosome
on essential oil content and composition in Salvia
coccinea Buc’hoz ex Etl. (Lamiaceae). Caryologia
58:246—248. https://doi.org/10.1080/00087114.2005.
10589458.

Ramos E, Cardoso AL, Brown J, Marques DF, Fan-
tinatti BEA, Cabral-de-Mello DC, Oliveira RA,
O’Neill RJ, Martins C (2017) The repetitive DNA
element BncDNA, enriched in the B-chromosome of
the cichlid fish Astatotilapia latifasciata, transcribes a
potentially noncoding RNA. Chromosoma 126:313—
23. https://doi.org/10.1007/s00412-016-0601-x.

Reshmi C, Thoppil JE (2019) Apoptotic and cytotoxic
activities of Strobilanthes virendrakumarana Venu
and P. Daniel in Allium cepa and human red blood
cells. Asian J Pharm Clin Res 12:93—97. https://doi.
org/10.22159/ajpcr.2019.v12i6.33312.

Sharma AK, Sharma A (1990) Chromosome Techniques:
Theory and Practice. Aditya Books, New Delhi.
Soltis PS, Soltis DE (2000) The role of genetic and
genomic attributes in the success of polyploids. Proc
Natl Acad Sci 97:7051—7057. https://doi.org/10.1073/

pnas.97.13.7051.

Stornioli JHF, Goes CAG et al (2021). The B-Chro-
mosomes of Prochilodus lineatus (Teleostei, Chara-
ciformes) Are Highly Enriched in Satellite DNAs.
Cells 10:1527. https://doi.org/10.3390/cells10061527.

Vimala Y, Lavania S, Lavania UC (2021) Chromosome
change and karyotype differentiation — implications
in speciation and plant systematics. The Nucleus
1—22. https://doi.org/10.1007/s13237-020-00343-y.

Ye JQ, Jia YY, Fan K, Sun XJ, Wang XM (2014)
Karyotype analysis of Rheum palmatum. Genet Mol
Res 13:9056—9061.

Received October 04, 2021
Received November 15, 2021
Accepted March 18, 2023

55




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
    /UKR <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


