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Abstract

In order to study presence, distribution and importance of mating types of the fungus
Mycosphaerella graminicola (Fiickel) J. Schrét in Cohn (anamorph Septoria tritici Roberge in
Desmaze.) causative agent of septoria leaf blotch, fifty eight isolates were collected randomly
from wheat fields of Golestan, Mazandaran, Ardabil, Ilam, Khozestan, Kermanshah and Fars
provinces of Iran, during 2005. DNA was extracted based on standard protocols. Multiplex
PCR was conducted using two mating type primers viz MAT 1-1 and MAT 1-2. Results
showed that 29 isolates produced MAT 1-1 idiomorph with 340 bp molecular weight and 29
isolates produced MAT 1-2 idiomorph with 660 bp molecular weight. Both idiomorphs were
detected in all locations. Chi-square analysis showed that two mating types have 1:1 ratio and
strongly suggests that sexual reproduction of the fungus occurs in Iran. The pathogen with
both sexual and asexual reproductions will have potential to overcome rapidly the race
specific resistance sources. Therefore, it would be desirable to use cultivars with race non

specific resistance genes.

Key word: Seproria tritici, plant diseases, idiomorphs, Multiplex PCR.
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MAT 1-1: 5-CCGCTTTCTGGCTTCTTCGCACTG-3' (Forward)
5- TGGACACCATGGTGAGAGAACCT-3' (Reverse)

MAT 1-2: 5'- GGCGCCTCCGAAGCAACT-3' (Forward)
5'- GATGCGGTTCTGGACTGGAG-3' (Reverse)
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multiplex PCR using specific primers
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Table 1- Mating types frequency in the populations of M. graminicola in Golestan,

Mazandaran, Kermanshah, Ilam, Khozestan, Ardabil and Fars provinces.

e S8 bl MATI1-1 iyl 3 MAT1-2 iyl 5
Locations Frequencies Frequencies
Golestan 0.44 0.56
Mazandaran 0.11 0.89
Kermanshah 0.25 0.75
Ilam 0.22 0.78
Khozestan 0.78 0.22
Ardabil 0.67 0.33
Fars 0.89 0.11

3oy At 5 Codia s Ko gla SOLES ) eslizwl L Razavi & Hughes (2001; 2004)
S S 2ol i 3 5 Al S a1 0T sty e (Hoome et al., 2002)
i iyl S Lzl 5 Sommerhalder ef al. (2006) .43 S 5,158 UK s Lyile
BB G)\_E u_.;JMT slacs S Lol s sl |, Stagonospora nodorum C)b
JJ)JSJ':‘."JE wﬂ)j))jﬁytﬁ))\)c)uw}-(ﬁjﬁ)f-‘)j.bb)jiw.b
Muﬁ)bﬁjsésﬁ&whe)ﬁduw J&lsjbwfﬁsf}
slowl 4 e sy ol a5 25 5 Lol W03 51 s S 5 S s e b s
SaS 0,8 e Solew 5l Gbesi sl by 4 e A8 5255 0 VL (S5 S
Ol oo oS Conglio 4 by jow Al 5 0o 5 i 13555 1 (6 i Bl 5 2liole L8
&ﬁ))‘\SCM‘M&Lﬁ;JWJ) Lﬁg‘.‘,.;f) su"é.;\ L].:,..y'\.l:..v. JLQ.:?‘ aﬂy .L‘J“LQJW
McDonald&Linde)mw\ﬁjgﬁﬁﬁr@ng}”@ﬁsf Jf.).j)'

My S i 8 R 3 i SPas & o M. graminicola g )6 Sl @ e o L2002



VAV didal (¥ ojlas VF Al 1 AL Lo lew 5 U

4S Bl L 5 (race non- specific resistance) 313 4 aisly & pL&.« SLO5 sl S S

3 ged ealizal 2ol Loes plia O L lls

Sl

* = . - 7 . . 5 B3 N
2358 o Slss8 (63 0 S Bl Ol ok s (65,3 (658 5T s

@L;a

DESMAZIERES, J. B. H. J. 1842. Neuvieme notice sur quelques plants Cryptogames. Ann.
Sci. Nat. IT 16: 91:118.

EYAL, Z., A. L. SCHAREN, J. M. PERESCOTT and M. VAN GINKEL, 1987. The septoria
disease of wheat. Concepts and methods of disease management. CIMMYT, Mexico,
D. F. Mexico. 46 PP.

EYAL, Z., Z. AMIRI and I. WAHL, 1973. Physiologic specialization of Septoria tritici.
Phytopathlogy 63:1087-1091.

HAGHDEL, M. and Z. BANIHASHEMI, 2005. Survival and host range of Mycosphaerella
graminicola, the causal agent of septoria leaf blotch of wheat. Iran. J. Plant Pathol. 41:
613-630.

HOORNE, C., L. LAMARI, J. GILBERT and G. M. BALANCE, 2002. First report of
Mycosphaerella graminicola, the sexual state of Septoria tritici, in Manitoba, Canada.

Can. J. Plant Pathol. 24:445-449.

(i e ;S5 8010l Ol g oKl Ol sl w3 Sl ) g edige 108 W,IK i
S35 Olwel Wl Cadim S5 1011 NAYAD Ol VFOF i Badis 558 S pualS Slido 4w b

Ol Ol g5 Ol o Olow s il pud (S 00lS 05,5 0L slael Loy m

R



... Mycosphaerella graminicola G)\S L;.e,«ai S () 2 0L Ker 5 GlomeS

JURGENS, T., C. LINDE and B. MCDONALD, 2006. Genetic structure of Mpycosphaerella
graminicola populations from Iran, Argentina and Australia.Euro. J. Plant. Pathol. 115:
223-233.

KING, J. E., R. J. COOK and S. C. MELVILLE, 1983. A review of septoria disease of wheat
and barley. Ann. Biol. 103: 345-373.

MCDONALD, B. A. and C. LINDE, 2002. The population genetics of plant pathogens and
breeding strategies for durable resistance. Euphytica 124: 163-180.

MCDONALD, B. A, R. E. PETTWAY, R. S. CHEN, J. M. BOEGER and J. P. MARTINEZ,
1995. The population genetics of Septoria tritici (teleomorph: Mycosphaerella
graminicola). Can. J. Bot .73 (Suppl.1): 292-301.

PETRAK, F. and E. ESFANDIARI, 1941. Beitrige zur Kenntnis der iranischen plizflora.
Ann. Mycol. 39:204-228.

RAEDER, U. and P. BRODA, 1985. Rapid preparation of DNA from filamentous fungi.
Appl. Microbiol 90: 901-908.

RAZAVI, M. and G. R. HUGHES, 2001. Molecular analysis provides evidence for sexual
reproduction of Mycosphaerella graminicola in Saskatchewan. Can. J. Plant Pathol. 23:
204 ( abstract).

RAZAVI, M. and G. R. HUGHES, 2004. Microsatellite markers provide evidence for sexual
reproduction of Mycosphaerella graminicola in Saskatchewan. Genome 47: 789-794.

SANDERSON, F. R. 1972. A Mycosphaerella species as the ascogenous state of Septoria
tritici Rob. ex. Desm. New Zeland J. Bot. 10: 707-7009.

SHANER, G., R. E. FINNEY and F. L. PATTERSON, 1975. Expression and effectiveness of
resistance in wheat to septoria leaf blotch. Phytopathology 65: 761-766.

SHARIF, G. and D. ERSHAD, 1966. A list of fungi on cultivated plants, shrubs and trees of
Iran. Ministry of Agriculture, Plant Pests and Diseases Research institute, Evin, Tehran.

SHEARER, B. L. and R. D. WILCOXSON, 1978. Variation in the size of
macropycnidiospore, and pycnidia of Septoria tritici on wheat. Can. J. Bot. 56: 742-
746.

SHIPTON, W. A., W. R. J. BOYD, A. A. ROSIELLE and B. I. SHEARER, 1971. The
common septoria diseases of wheat. Bot. Rev. 37: 237-262.

SOMMERHALDER, R. J., B. A. MCDONALD and J. ZHAN, 2006. The frequencies and

spatial distribution of mating types in Stagonospora nodorum are consistent with

'Y



VAV didal (¥ ojlas VF Al 1 AL Lo lew 5 U

recurring sexual reproduction. Phytopathology 96: 234-239.

STEEL, R. G. D., J. H. TORRIE and D. A. DICKEY, 1997. Principles and Procedures of
Statistics A Biometrical Approach. 3" ed. McGraw-Hill, 666 pp.

TORABI, M. 1979. Study on the biology and pathobiology of Septoria tritici on wheat in
northern and southern parts of Iran. MSc. Thesis, Tehran University, 127 pp.

WAALWIIK, C., O. MENDES, E. C. P. VERSTAPPEN, M. A. WAARD and G. H. J.
KEMA, 2002. Isolation and characterization of the mating type idiomorphs from the
wheat septoria leaf blotch fungus Mycosphaerella graminicola. Fung. Cenet. Biol. 35:
277-286.

ZHAN, G. H. J., C. KEMA, C. WAALWIJK and B. A. MCDONALD, 2002. Distribution of
mating type alleles in the wheat pathogen Mycosphaerella graminicola over spatial

scales from lesions to continents. Fung. Genet. Biol 36: 128-136.

Address of the authors: Eng. S. KOMIJANI, Dr. H. AMINIAN and Dr. H. R.
ETEBARIAN, University of Tehran, Abouryhan Campus, Tehran, Iran; Dr. M. RAZAVI,
Iranian Research Institute of Plant Protection, P. O. Box 1454, Tehran 19395, Iran.

\Y



... Mycosphaerella graminicola G)\S L;.e,.»i S () 2 0L Ker 5 GlomeS

\R2




<<
  /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 /Error
  /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
  /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 <<
    /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 <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


