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Project 1:  Host specialization and genetic diversity in Gibberella zeae from corn, wheat & 
rice in Nepal. 

1. What major problem or issue is being resolved and how are you resolving it? 
This project is part of a larger collaborative effort that is characterizing a population of 

Gibberella zeae from a 25-km2 area in Nepal.  Previous studies found that Nepal contains 
multiple lineages of G.  zeae that have the potential to hybridize.  Characterization of collections 
made from 1993 to 2000 indicate that G.  zeae populations in Nepal contain three to five groups 
that differ in toxin production, virulence and host specialization. Therefore, Nepal represents an 
area where new genetic combinations of G.  zeae could form.  These new combinations pose a 
threat to our efforts to control wheat and barley scab. 
 The goal of the research funded by USWGSI is to characterize molecularly the Nepal 
collection to: 1) determine the amount and pattern of genetic variability of G.  zeae, 2) assess the 
potential for hybridization among lineages, and 3) assess the risk of new combinations of G.  
zeae arising in Nepal and spreading throughout the world. 

2. What were the most significant accomplishments? 
We have completed molecular characterization of nearly 200 isolates using Amplified 

Fragment Length Polymorphisms (AFLPs).  Our data indicate that the Nepal population is 
composed of three distinct lineages that correspond roughly to the sequence characterized 
(SCAR) groupings reported by Carter, Rezanoor, Desjardins and Nicholson in 2000.  Based on 
our AFLP data, SCAR groups 1 and 2 are indeed distinct lineages, but groups 3 and 5 are part of 
a single interbreeding lineage (hereafter referred to as lineage 3/5). The AFLP data also found 
that the SCAR markers misclassified isolates about 8% of the time.   The three lineages differ in 
toxin production, virulence on wheat, and perhaps host specialization.  With one exception in 
each lineage, isolates from lineage 1 produce DON exclusively, while isolates from lineage 2 
only produce NIV.  In contrast, lineage 3/5 isolates produce either DON or NIV (Table 1).  
Isolates from lineages 1 and 3/5 are, on average, more virulent on wheat than isolates from 
lineage 2.  Our data indicate that Nepal contains the most genetically variable G.  zeae 
populations in the world.  
 
Table 1. Trichothecene chemotype production and virulence for the three major lineages of 
Gibberella zeae populations in Nepal. 

Toxin Lineage 1 Lineage 2 Lineage 3/5 
DON 19 1 56 
NIV 1 69 102 

    
Average Virulence 651 ± 26* 364 ± 11 778 ± 10 

*Area under the disease progress curve values (AUDPC) for isolates inoculated onto the wheat 
cultivar Wheaton. Progress curve is calculated for the first 21 days after inoculation. 

 All lineages are delimited by differences in the frequency of informative AFLP bands, 
and not the presence or absence of bands.  While this pattern is consistent with the hypothesis 
that lineages are hybridizing to some degree, our attempts to cross isolates from different 
lineages suggest that there are barriers to crossing.  The pattern is also consistent with the 
hypothesis that the lineages have diverged recently, but are distinct.   
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Include below a list of the publications, presentations, peer-reviewed articles, and non-peer 
reviewed articles written about your work that resulted from all of the projects included in 
the grant.  Please reference each item using an accepted journal format.  If you need more 
space, continue the list on the next page.       
Desjardins, AE, RD Plattner and AM Jarosz. 2002  Biological diversity of Gibberella zeae from 
Nepal: genotypes, virulence, and toxins. Phytopathology 92: S19. 
 
Desjardins, A.E., A. M. Jarosz, R. D. Plattner, N. J. Alexander, D. W. Brown and J. E. 
Jurgenson.  2004.  Patterns of trichothecene production, genetic variability, and virulence to 
wheat of Fusarium graminearum from smallholder farms in Nepal.  Submitted to Journal of 
Agricultural and Food Chemistry (in press). 
 
Another paper on the AFLP structure of the Nepal population of G.  zeae is being prepared. 



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


