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Abstract. In 2006 stem rot, root rot and death of castor bean plantswaswidespread in parts of the SãoPaulo State, inBrazil.
Rhizoctonia solaniAGHG-II was identified as the causal agent. Two extensively grown cultivars (BRS Nordestina variety
and Sara hybrid) were highly susceptible to this pathogen.

Castor bean (Ricinus communis) belongs in the Euphorbiaceae
and is classified as an oleaginous species due to its great
production of essential oils. It is probably native to the African
continent, in current Ethiopia. This region has a tropical climate,
which has favoured the adaptation of this species in Brazil. As a
plant with great aptitude for essential oil production, it is grown
with the aim of incorporating its oil into combustible compounds
such as biodiesel. This has been the motivating factor for castor
bean cultivation in Brazil (Azevedo and Lima 2001).

The resurgence of this crop and the agricultural expansion to
regions with lower technological access has led to a plant
population increase. Higher dissemination of phytopathogenic
agents, including soil-transmitted pathogens such as Rhizoctonia
spp. (Lima and Batista 1997), was found during the last few
agronomic years. Consequently, properties with limited
technology have not had great productivity, which has
damaged the development of the Brazilian castor crop
(Fornazieri Junior 1986).

Diseases caused by soil-inhabiting fungi are detected during
castor bean germination or in seedlings and lead to necrosis of
stem, cotyledon and young root tissues. Themain injury caused is
stand reduction, which needs replanting procedures, processes
that elevate crop production costs (Batista et al. 1996). The aim
of this study was to verify the resistance of two cultivars largely
used in Brazil to Rhizoctonia spp., as well as to characterise
Rhizoctonia spp. isolates that have damaged recent castor
bean crops.

In March 2006, symptoms including stem rot and root rot,
leading to the death of plants, were observed in castor bean plants
in São Paulo State, in Brazil. White mycelium was observed in
dead plants and necrotic tissue. Fragments of necrotic tissue were
collected and disinfested in 70% alcohol for 30 s and 2% sodium
hypochlorite for 30 s, washed in distilled water, and then plated
onto PDA and incubated at 24�C in the dark for 24 h (Fenille et al.
2005). The isolated fungus showed a ramification angle of ~90�,

basal constriction, a septum next to the lateral hyphae and
sclerotia. This morphology is consistent with Rhizoctonia
spp. (Sneh et al. 1991). A culture has been deposited in the
São Paulo State University Mycology Database.

Twenty randomly selected cells per isolatewere analysed, and
the number of nuclei per cell was counted. Prior to examination,
hyphaewere stainedwith aDAPI technique in the vegetative cells
(Kulik and Dery 1995) and the hyphae were stained with a
safranin-O (0.03%) and KOH (3%) solution and then observed
under brightfield microscopy at �400 magnification, for the
visualisation of the anastomosis reaction (Yamamoto and
Uchida 1982). Hyphae were considered to be compatible when
at leastfivepoints on eachof four slides/isolate showedC2andC3
type-reactions (Carling and Leiner 1990). Anastomosis was
regarded as positive when hyphae between the castor bean
isolate and AG tester made contact with each other and their
walls fused, with subsequent plasmolysis of adjacent cells
(Carling and Leiner 1990). Tester isolates of R. solani and
yours subgroups (AG 1 IA, IB, IC; AG 2, 2 IIIB; AG 3; AG 4
HG-I, HG-II, HG-III; AG 5; AG 6; AG 7; AG 8; AG 9; AG 10;
AG 11; AG 12; AG 13 and AG BI), obtained from researchers
from different parts of the world, were paired with all isolates
collected.

Colonies of cream-coloured mycelia grew close to the
surface of the PDA and the isolate produced mostly irregular
whitish brown sclerotia inside the medium. Sclerotia were an
average of 4.8mm in diameter, varying from 2.4 to 7.4mm.
Hyphae measured an average of 6.8mm in diameter, varying
from 5.7 to 7.8mm. Clamp connections were not observed. The
fungus was multi-nucleate, forming 6 to 21 nuclei per cell,
providing further support for the isolate being identified as
belonging to the species Rhizoctonia solani. We observed
the occurrence of C2 anastomosis reaction between the castor
bean isolate and the standard isolate for anastomosis
group 4 HG-II, which allowed the castor bean isolate to be
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identified as belonging to the species Rhizoctonia solani AG 4
HG-II.

For a cultivar resistance assay, an experiment was carried
out in a greenhouse. Experimental design was completely
randomised, including two varieties – inoculated and non-
inoculated – with five replicates, each one corresponding to
one pot, which contained four plants. Evaluations were set as
mean values of all plants per pot. Two cultivars were assayed:
BRS Nordestina variety and Sara hybrid. Inoculation was
performed according to the methodology described by Lefèvre
and Souza (1993), which uses sandy-organic substrate, sterilised

by autoclave at 120�C for 1 h. This substrate was subsequently
inoculated with three 5-mm-diameter discs taken from the edges
of isolate colonies grown in PDA for 4 days at 25�C. After
inoculation the substrate was incubated at 25�C in the dark for
15 days. Then, pots containing castor bean seedlings of both
cultivars were inoculated with 5% (w/v). Controls were
inoculated with sandy-organic substrate without the fungus.
The percentage of dead and/or symptomatic plants was
estimated 15 days after inoculation.

Both cultivars, BRSNordestina variety and Sara hybrid, were
highly susceptible to stem and root rot (Fig. 1). Over 80%
mortality was observed (Fig. 2). These are the most cultivated
commercial varieties in Brazil. Sara hybrid (90% mortality) was
more susceptible than BRS Nordestina (85%) variety, which
indicates that a line with a larger genetic basis may be more
resistant than a hybrid line. Therefore, variety cultivationmust be
recommended to regions presenting historical rhizoctonia
problems in Brazil.

In all experiments the pathogenwas reisolated from fragments
of necrotic regions of inoculated plants, and the presence of the
fungus R. solani was demonstrated, thus confirming it as the
causal agent.
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Fig. 1. Castor bean plants (Ricinus communis) attacked by Rhizoctonia solaniAG 4 HG-II. (A) Inoculated
plant; (B) stem rot detail in castor bean; (C,D) uninoculated plant (left) and inoculated plants (right) with stem
rot symptoms.
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Fig. 2. Mortality of the BRS Nordestina variety and Sara hybrid for the
Rhizoctonia solani AG 4 HG-II.
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Sneh B, Burpee L, Ogoshi A (1991) ‘Identification of Rhizoctonia species.’
133 pp. (APS Press: St Paul, MN)

Yamamoto DT, Uchida JY (1982) Rapid nuclear staining of Rhizoctonia
solani and related fungi with acridine orange and with safranin O.
Mycologia 74, 145–149. doi: 10.2307/3792641

Manuscript received 9 June 2008, accepted 3 September 2008

Rhizoctonia solani on castor bean plants Australasian Plant Disease Notes 123

http://www.publish.csiro.au/journals/apdn



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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 <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


