
Results 
None of the Stb genes is effective to all M. graminicola isolates. 

However, CS Synthetic (6x) is the most resistance cultivar 

against French isolates and TE9111 and  Arina are the most 

resistant cultivars of the differential set in the screening with 18 

M. graminicola bread wheat isolates representing a global range

of  pathogenicity (Table1). Exploitation of the virulence spectrum 

of M. graminicola isolates helped us to identify potentially new 

sources of resistance to STB including a breeding line derived 

from a synthetic hexaploid line, which was resistant to all highly 

aggressive isolates (Figure1). 

 

Conclusion 
Broad spectrum screening of wheat germplasm with               

M. graminicola isolates is a necessity to evaluate and 

characterize resistance genes. We have started mapping studies

aiming at marker development enabling rapid and efficient 

deployment of new source of resistance in practical breeding 

programs.   
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Introduction 
Septoria tritici leaf blotch (STB) caused by Mycosphaerella 

graminicola is one of the most devastating diseases in Europe  

and approximately 600 M€ is annually spent on the chemical 

control of it in Western Europe. The most efficient way to 

control STB is to breed resistant cultivars and in recent years 

15 major resistance genes (Stb1 Stb15) were identified.  

Table1. Responses of STB differential cultivars with mapped Stb 
genes to a global set of M. graminicola isolates. 

0 =No pycnidia ,    P% ≤20            ,  20< P% ≤ 40            ,   P%>40  

Material and Methods 
We evaluated 104 cultivars, including a differential set 

representing 15 mapped Stb genes and cv.Taichung 29 as 

susceptible check, with 54 M. graminicola isolates in three 

independent replicated trials. Analyses were carried out using 

first leaf data (% pycnidia) at 21 days after inoculation. 

This project is financially supported by                                 
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Fig 1: Response of FD 02112 to a global set of M. graminicola isolates 
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IPO 87016 - Uruguay 

IPO 90006 - Mexico 
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IPO 92004 -  portugal
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Distinguish 
Stb- gene effect 

in multi-Stb gene cultivars

Green =  isolate specific

Black= low Pycnidia (P ≤ 5%)

A lgeria IP O95054 0 0 2 0 0 0 Stb1,2,3,7,11,10,12,15
IP O00003 0 Stb1,2,3
IP O 00005 0 0 0 0 0

T urkey IP O 86013 0 0 Stb11,10,12,15
IP O 86068 0 0 0
IP O 99015 0 0 57 0 0 Stb1,2,3,11,15

Uruguay IP O 87016 35 0 0 38 Stb3,7,11,10,12,15
Ethio pia IP O 88018 5 Stb3,11,10,12,15
M exico IP O 90006 0 0 0 0 0 52 29 0 0 Stb1,2,3,11,15
P eru IP O 90015 0 0 0 0 Stb1,3,7,11
P o rtugual IP O 92004 0
Syria IP O 95036 21 52 0 65 Stb11,15
Ethio pia IP O 88004 0 53 0 8 Stb1,3,11,15
C anada IP O 94218 0 0 31 0 0 0 Stb1,3,11,15 
A lgeria IP O 92034 0 30 0 Stb1,2,15
N etherlands IP O 89011 42 0 2 21 13

IP O 02166 0 0
IP O 02159 0 3 0 0 0
IP O 323 0 81 0
IP O 94269 Stb10,12
IP O 98001 0 0 0 0 0 0
IP O 98021 0 0 0 0 0
IP O 98022 26 Stb3,10,12
IP O 98028
IP O 98031 21
IP O 98032
IP O 98033 Stb2
IP O 98034
IP O 98035 0 Stb2,3
IP O 98038 Stb3,10,12
IP O 98042 Stb10,12
IP O 98046 13
IP O 98047 37 36 54 31
IP O 98050 0 0 0 Stb1,2,11,10,12
IP O 98051
IP O 98057
IP O 98072 Stb10,12
IP O 98075
IP O 98078 Stb2,3,11,10,12
IP O 98094 34 64 74 67 Stb10,12
IP O 98097
IP O 98099 Stb1,2
IP O 98113
IP O 99018 0 0 8 Stb2,3
IP O 99031 Stb2,3,10,12
IP O 99032
IP O 99038
IP O 99048 0 0 0 0 0 4 0 0

USA

N etherlands

F rance

Iran

A rgent ina



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.5
  /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
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /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 <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /NLD <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1303.937 907.087]
>> setpagedevice


