
 ĈîÉÀ ăwĊñ Èýv¹ûv¾ĉv 

 ą½ÿ¹/4 ą½wúÉ I- IĊĉw~ ûw¤Æù¿ ÿ À,.42  Ë$.-+(.+4# 
Iranian Journal of Plant Protection Science 

Vol 49, No 2, Autumn & Winter 2018-2019 (309-320) 

DOI: 10.22059/ijpps.2018.255524.1006842  
 

 

* Corresponding author E-mail: mhdmhrb@scu.ac.ir; mhdmhrb@gmail.com  

 ĂÆĉwêùĂĊ³wý ćwă ĈýÁ ITSI D1/D2 LSU rDNAüĊõĀzĀ£w¤z I ÿ RNA ö~Ĉ ¿v¾ù II  ½¹ ć¿wÅvº«

ĂýĀñ wă ćAllophoma IDidymella  ÿNeodidymelliopsis  ā¹vĀýw· ¿vDidymellaceae  
 

 ćºĄùzv¾ĄùĈ îÉĀíĈ,%  wÑ½ ÿ·¾åĈ ¹vÂý- 

, ) ½wĉ¹w¤ÅvzĊ½wúć ÅwþÉÿwÊí āºîÊýv¹ IĈîÉÀ ăwĊñ āÿ¾ñ IĈăwĊñ Ĉ ûv¾ú¯ ºĊĄÉ āwòÊýv¹ Ić¿½ûv¾ĉv Iûw¤Å¿Ā· ûw¤Åv I¿vĀăv  ÿ Àí¾ù

¡wêĊê´£ ûv¾ĉv Iûw¤Å¿Ā· ûw¤Åv I¿vĀăv I¿vĀăv ûv¾ú¯ ºĊĄÉ āwòÊýv¹ IĈ¤Æĉ¿ ÷ĀöÝ ÿ ćÁĀõĀþî£ĀĊz 

- ¹w¤Åv )zĊ½wúć ÅwþÉ ûv¾ú¯ ºĊĄÉ āwòÊýv¹ Ić¿½ÿwÊí āºîÊýv¹ IĈîÉÀ ăwĊñ āÿ¾ñ IĈăwĊñ Ĉûv¾ĉv Iûw¤Å¿Ā· ûw¤Åv I¿vĀăv 

 5¢åwĉ½¹ ¶ĉ½w£$-,*,*,.42 (  5Ç¾ĉ¼~ ¶ĉ½w£,-*2*,.42# 

 

āºĊî¯ 
 IÈăÿÂ~ üĉv ½¹,-  ÿ ĈùĀz ĆĉĀÅ3+  ¿v ĂĉĀÅĂýĀñ wă ćĂ¤·wþÉ ºÉ Äþ« ĂÅ ąAllophomaIDidymella   ÿNeodidymelliopsis ÀñĉÈþ 

ĂĉÀ¬£ ìĉ ½¹ ÿ ºýºÉ ÿ ôĊö´£  ¢Ą« ĈÊĉv¿½w{£øă¬þÅ Ĉ³wýĊĂ ćwă  ĈýÁITS üĊùÿ¹ ID1  ÿD2 v$ Ĉùÿ¿Ā{ĉ½ ûÁ ï½Àz º³vÿ¾ĉ¿ ¿D1/D2 

LSU rDNA# ÿ üĊõĀzĀ£w¤z IRNA ö~Ĉ ¿v¾ù  ć¿wÅvº« ½¹ĂýĀñ wă  )ºýºÉ ā¹wæ¤Åv³wýĊĂ ćwă  ĈýÁĀÅĉĂ wăć  wz ĈùĀzĂz ñ½wíĊ¾ ćDNA 

©v¾¸¤Åv āºÉ  ¿v¿ĉ¢Æ ¹Ā£ ĈùĀĊöĊÆĊù ąìÊ· ¹wú¬ýv ćāºÉ  ÿ ¾Ċ¨î£õvĀ£Ĉ ĉzwĂĉÀ¬£ )ºýºÉ Ĉ ÿ ôĊö´£  wz ĈÊĉv¿½w{£Ăz ñ½wíĊ¾ ø¤ĉ½Āòõv ć

¢Å½¹ twúý )ºÉ ÷w¬ýv ĂþĊÊĊz Ĉ³wýĊĂ ćwă D1/D2 LSU rDNA IITS Irpb2  ÿtub2  yĊ£¾£ Ăz+ I-+ I/.  ÿ/1  ¿v ĂýĀñ1, ýĀñ ĆÓĀz¾ù  ĂÅ Ăz

 Äþ«Å½¾z¹½Āù v½ Ĉ¿wÅvº«ĂĉÀ¬£ ½¹ )ºý¹¾í ć ÿ ôĊö´£  yĊí¾£ ĈÊĉv¿½w{£³wýĊĂ ćwă  IĈýÁúă ĆõvĀ£Ĉ wă$ Ĉ{Ċí¾£ ćITS-tub2 IITS-rpb2 I

tub2-rpb2 IITS-tub2-rpb2  ÿITS-28S-tub2-rpb2 Iºþ¤ÆývĀ£ #¹Àýĉì Ăz /4  ¿v ĂýĀñ1, ýĀñ ĆÅ½¾z¹½ĀùĂ¬Ċ¤ý )ºþþí vº« v½ Ĉ  ºý¹v¹ ûwÊý wă

 ćv¾z ĂíwÅwþÉ ÿ Ĉĉ¿wÅvº« èĊé¹ ćĂýĀñ wă ćAllophoma IDidymella  ÿNeodidymelliopsis IõvĀ£Ĉ ĉzwĂĉÀ¬£ ÿ Ĉ ÿ ôĊö´£  ĂÅ ĈÊĉv¿½w{£

ý ĂĊ³wITS Itub2  ÿrpb2  ½wþí ½¹Å½¾zĈ wă ć½ĉ¢¸ ÅwþÉ ĈýĊ¿wĉü ¢Åv ¾Õw· Ăz Ă°ýwþ¯ )¹ÿº´ùĉ¢ wă ìĉ ½¹ Ĉýwù¿ wĉ Ĉõwù ćÈăÿÂ~ IwĄþ£ 

 ÿ ¾Ċ¨î£õvĀ£Ĉ ĉzw ĂĊ³wý ìĉ ĈāvĀ¸õ¹ ûÁ IºÉwztub2   wĉrpb2  Ătv½v v½ ªĉw¤ý üĉ¾¤ĄzùĈ ºþþí) 
 

āÁvÿ wă5ćºĊöí ć ĂĉÀ¬£ ÿ ôĊö´£ ĈÊĉv¿½w{£ IÅwþÉwĂýĀñ ĈĉI  ĈýÁĀöĊåì£ ýÁ ÿ ĈýÁºþ¯)Ĉ 

 

 

A comparison between ITS, D1/D2 LSU rDNA, tub2, and rpb2 regions to delimit 

Allophoma, Didymella, and Neodidymelliopsis species from the family Didymellaceae 
 

Mehdi Mehrabi -Koushki1* and Reza Farokhinejad2 

1. Assistant Professor of Plant Pathology, Plant Protection Department, Agriculture Faculty, Shahid Chamran University of Ahvaz, 
Ahvaz, Khuzestan Province, Iran and Biotechnology and Biological Science Research Center, Shahid Chamran University of 

Ahvaz, Ahvaz, Iran 
2. Professor of Plant Pathology,  Plant Protection Department, Agriculture Faculty, Shahid Chamran University of Ahvaz, Ahvaz, 

Khuzestan Province, Iran 
(Received: Apr. 10, 2018 - Accepted: Oct. 4, 2018) 

 

ABSTRACT 
In this study, 12 native strains and 80 strains from the known species of Allophoma, Didymella, and Neodidymelliopsis were 
selected. The ITS, D1/D2 LSU rDNA, tub2 and rpb2 regions of the mentioned strains were compared for species 
delimitation using phylogenetic analysis. The genomic regions of the native strains were amplified using DNA extracted 
from freeze-dried mycelia and sequenced. The phylogenetic analysis was performed using the maximum likelihood 
algorithm. The regions of the D1/D2 LSU rDNA, ITS, tub2, and rpb2 delimited 0, 20, 43, and 46 out of 61 species studied, 
respectively. In the phylogenetic analysis based on combined regions, all datasets (ITS-tub2, ITS-rpb2, tub2-rpb2, ITS-tub2-
rpb2, and ITS-28S-tub2-rpb2) could delimit 49 out of the 61 species under survey. Results showed that the sequencing and 
phylogenetic analysis of the ITS, tub2, and rpb2 regions in combination with morphological studies are necessary for 
species delimitation of the Allophoma, Didymella and Neodidymelliopsis genera. In a single-locus phylogeny, tub2 or rpb2 
genes are the best markers among the genomic regions used. 
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 Ăùºêù 

¹vĀýw·ą Didymellaceae  Ă·wÉ iÀ«½wé wăć Ă¤É½ vć 

Ascomycota I¿ĉ·wÉ¾Ć Pezizomycotina¹½ Ią 

Dothideomycetes I¿ĉ¹½¾ą Pleosporomycetidae  ÿ

¤Åv½Ć Pleosporales ¢Åv $de Gruyter et al., 

2009#)  üĉv ówÅ ½¹ ā¹vĀýw·-++4  û¹v¹ ćw« ćv¾z

Äþ« wăć Ascochyta IDidymellaI Phoma  ÿ

øă þ¯Ċü  Äþ« üĉºþ¯ ¾òĉ¹ºþýwúă Phoma  ā¹wĄý wþz

ºÉ $de Gruyter et al., 2009# Ă°¸ĉ½w£ ĈÅ½¾z )

Ăê{Õ ºþz ć½wé wă w~ ¾z Ćĉ½ĉ¢¸ ÅwþÉ ûwÊý ĈùĈ ºă¹ 

 ćwÒÝv Ăí~½¹ĊºýĀ  Äþ« wzPhoma  ¿v ć½wĊÆz ºþýwúă

½wé wă ¡wùwĄzv ¾òĉ¹ ćývÿv¾å ĈĂ¤Év¹ ºýv  üĉv ÿzĊ¾¤Ê 

~½¹ĊºýĀ  wzv¾òúăĈĉ,  ¡wæÍ ½¹½ĉ¢¸ ÅwþÉ ÿ Ĉ

 ¡wĊz¾¬£ûĀñwýĀñ Ăĉv½j $ ûwÅwþÉùĀýĀÆíw£Ċ¢Æ wă ½¹ #

 ¢Å¹ĉü¤åw Í Ăz üĉv$ ¢Åv ā¹Āz ¡wæChen et al., 

2015 )#Ăz ñ½wíĊ¾ ĆĊ³wý üĉºþ¯ ćºĊ£ĀuöíĀý ĈõvĀ£ ć

ĂĉÀ¬£ ÿ ĈýÁ ÿ ôĊö´£ ćwă ĈÊĉv¿½w{£ ~½¹ĊºýĀ  Iûj wz

ýĀñ¾ñ¹Ĉ wă ćā¹¾¤Æñ v āwòĉw« ½¹ ćĂê{Õ ºþz ÿ ć½wúÉ 

ĂýĀñ wă ć½wé wă ćºþýwúă Phoma $de Gruyter et 

al., 2009, 2010, 2012; Aveskamp et al., 2010;) 
Chen et al., 2015; Ariyawansa et al., 2015;) 

Hyde et al., 2016 ÿ #¹ĉ¾ò Þú«Ċ¢ wăĈ¯½wé ć 

Ăöú«¿v Trichoderma $Druzhinina et al., 2010 I#

Fusarium  $Short et al., 2013; Laurence et al., 

2014 I#Alternaria  $Woudenberg et al., 2013 I#

Bipolaris $Manamgoda et al., 2012 ÿ #

Colletotrichum $Cannon et al., 2012; 

Jayawardena et al., 2016 ÿ #Phyllosticta  

$Wikee et al., 2011; Hyde et al., 2014 ¹w¬ĉv #
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D1/D2 LSU rDNA $28S$ üĊõĀzĀ£w¤z I#tub2 ÿ #RNA 

ö~Ĉ ¿v¾ù II $rpb2$ ºÉ ĈÅ½¾z #Chen et al., 2015, 

2017; Ariyawansa et al., 2015; Hyde et al., 2016; 

Valenzuela-Lopez et al.,, 2018#  ÿw~ ¾z Iûj Ćĉ

Äþ« wă ćAllophoma IAscochyta IBoeremia I

Briansuttonomyces ICalophoma ICumuliphoma I
                                                                               
1. Homoplasy 

Didymella IEctophoma IEpicoccum I

Heterophoma IJuxtiphoma ILeptosphaerulina I

Macroventuria INeoascochyta INeodidymelliopsis I

Neomicrosphaeropsis INothophoma I
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Stagonosporopsis IVacuiphoma  ÿXenodidymella 
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Å½¾z üĉv ½¹ĈI ,- ĆĉĀÅ  ĈùĀz Ăz èöÞ¤ùĂÅ ýĀñ Ć

Allophoma hayatii $ĀÅĉĂ wăć CBS 142859 ÿ 
CBS 142860I# Didymella microchlamydospora 

$ĀÅĉĂ wă ćCBS 142855 ICBS 142856 ICBS 

142858  ÿIRAN 2790C ÿ #Neodidymelliopsis  

farokhinejadii $ĀÅĉĂ wă ćCBS 142848I CBS 
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 ÿ ć¿wÅvº«wÅwþÉ$ ºý¹Āz āºÉ ĈĉAhmadpour et al., 

2017a, b; Babaahmadi et al., 2018 )# 
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 w£ ć½vºĄòý÷wòþă  ©v¾¸¤ÅvDNA I¿ĉ¢Æ ā¹Ā£ ¹ ½

ĂõĀõ wă ćüîõwå 0+ ùĊöĈ õĊ¾¤ ćĂ¤Æz āºÉ  ¿wñ wzûÿ¾¤Å 

 āwò¤Å¹ ½¹¾ĉv½¹Àĉ¾å $Freeze Dryer, Alpha 1-2 

LDplus, Christ #ìÊ·( ¹wú¬ýv ºýºÉ  Ä Å ÿ ûÿ½¹
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CÁ-+( ¿wÅvº« )ºýºÉ ć½vºĄòý ćDNA ĂzÇÿ½ 

Raeder & Broda $1985 # Ĉíºýv wzýĀñ¾ñ¹Ĉ  ÷w¬ýv

¢å¾ñ $Ahmadpour et al., 2017a#)  
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 ÿ üĊõĀzĀ£w¤zRNA ö~Ĉ ¿v¾ù  

 ¾Ċ¨î£ ćv¾z¹Àýĉì Ăz ,-++  ĆĊ³wý ¿v ¿wz ¢æ« 

ITS  ÿD1/D2 LSU rDNA  ûÁ ¿vnrRNA I 

ùĀúÝ ¾ñ¿wáj ¢æ« ¿v ĈITS1-F  

(5'-TCCGTAGGTGAACCTGCGG-3')  ÿNL4-R 

(5'-GGTCCGTGTTTCAAGACGG-3')  ºÉ ā¹wæ¤Åv

$White et al., 1990; OôDonnell 1993 ¢Ą« )# 

 ¾Ċ¨î£¹Àýĉì Ăz bp/0+ üĊõĀzĀ£w¤z ûÁ ¿v  ¿v 

 ĈÍwÎ¤·v ¾ñ¿wáj ¢æ«Btub2Fd  

(5'-GTBCACCTYCARACCGGYCARTG-3')  ÿ
Btub4Rd (CCRGAYTGRCCRAARACRAAGTTGTC)) 

$ ºÉ ā¹wæ¤ÅvWoudenberg et al., 2009 )# 

 ¾Ċ¨î£ ćv¾z üĊþ°úă¹Àýĉì Ăz bp 4++  ĂĊ³wý ¿vRNA 
ö~Ĉ ¿v¾ù ĈÍwÎ¤·v ¾ñ¿wáj ¢æ« ¿v IRPB2-5F2  

(5'-CCCATRGCTTGYTTRCCCAT-3')  ÿfRPB2-

7cR (5'-CCCATRGCTTGYTTRCCCAT-3') 
$ ºÉ ā¹wæ¤ÅvSung et al., 2007; Liu et al., 1999 )#

 Èþívÿ ÓĀö¸ù¬ý¿Ċā¾ v ćö~Ĉ ¿v¾ù  wzĂz ñ½wíĊ¾ ªþ~ ć

 ¾åwz ¾¤Ċõÿ¾îĊù10x Taq buffer ĈtwĄý ¢Úöá I.(- 

ùĊöĈ ½đĀù  ¿vMgCl2 ¾ñ¿wáj ¾¤Ċõÿ¾îĊù ÿ¹ IĂzÿ½ Āö« 

(10ɛm) ¾ñ¿wáj ¾¤Ċõÿ¾îĊù ÿ¹ IĂýÿ½vÿ (10ɛm) ÿ¹ I

 ÓĀö¸ù ¿v ¾¤Ċõÿ¾îĊùdNTP (2.5mm each) I0*+ 

 øĉÀýj ¾¤Ċõÿ¾îĊùTaq DNA Polymarase (5u/ɛl) 

$GenBio I#ĈzĀþ« ā¾í I0*-  ¾¤Ċõÿ¾îĊùDNA  xj ÿ Āòõv

 ½wzÿ¹ ¾ÖêùÖê£ĊāºÉ¾  ø¬³ w£0+  ¾¤Ċõÿ¾îĊùā¹wùj  ½¹ ÿ

 óºù$ ¾öîĊÅĀù¾£ āwò¤Å¹MJ Mini
TM

 Gradient 

Thermal Cycler Ćùwý¾z )¢å¾ñ ½v¾é #wù¹ Ĉýwù¿ ÿ Ĉĉ

 ±¾É Ăz ¾ñ¿wáj ¢æ« ¾ă ćv¾z ¾öîĊÅĀù¾£¿ĉ¾ v5ºÉ ÷w¬ý 

½wúĊ£ ÛĀý 
½wúÉ 
Ă·¾¯ 

wù¹ $CÁ# 
¡ºù ûwù¿ 
#ĂĊýw§$ 

¢É¾Åvÿ ¿wÅ ć
¤Æ¸ýĊü 

, 4/ .++ 

Ă·¾¯ wă ć
ĈöÍv 

.0 

4/ ¢É¾Åvÿ ¿wÅć .+ 
02 ~ øă ĂzĊü¤ÅĀ 

wă¾ñ¿wáj ¢æ« ć
ITS1/NL4 ÿ RPB2-

5F2/fRPB2-7cR 
03 ~ øă ĂzĊü¤ÅĀ 

¾ñ¿wáj ¢æ«  
Btub2Fd/ Btub4Rd 

.+ 

.+ 

2- Ç¾¤Æñ  ćv¾z
ĆĊ³wý  ¾Ċ¨î£$ Ĉùÿ¿Ā{ĉ½
ûwùlĀ£ ITS ÿD1/D2 

LSU rDNA# 
2- Ç¾¤Æñ  ćv¾z
 ĆĊ³wýtub2  ÿrpb2 

4+ 
 
1+ 

Ç¾¤Æñ 
w~ĉýwĈ 

, 2-  .++ 

 

û¹¾í ÀĊú£ ĂÞÖé ćwă  ÿ ć¾Ċ¨î£õvĀ£Ĉ ĉzwĈ 

 Çÿ½ Ăz ć¾Ċ¨î£ ¡vºĊõĀ£ ¾¤ÊĊzĂ£ ÊýĊþ ØĊöâ£ óĀýw£v wz Ĉ

$ ºýºÉ ĀÊ¤ÆÉ ÿCrouse & Amorese, 1987 ćv¾z )#

ĂýĀúý wăĈĉ  Ăí½vĀý  ĂåwÑv¹ĉºĂÞÖé IºÉ ā  ć¾Ċ¨î£ ćwă

 wz ÿ vº« óÁ ¿v ãºăĂz ñ½wíĊ¾ óÁ ¿v ©v¾¸¤Åv ¢Ċí ć

GF-1 AmbiClean Kit $Vivantis #ćÀõwù I¾zv¾z  wz

½wí½Ā¤Å¹  āºý¿wÅÌõw· ¿wÅ )ºÉ ćõvĀ£Ĉ ĉzw wz Ĉ

Ăz ñ½wíĊ¾ ćwă¾ñ¿wáj ćĂzÿ½ Āö«  ÿĂýÿ½vÿ Ăz ÅÿĊö ¢í¾É Ć

$ ûÁÿ¾íwùHumanizing Genomics, Macrogen, South 

Korea)ºÉ ÷w¬ýv # 
 

À¬£ĉĂ ÿ Ċö´£ô ĈÊĉv¿½w{£  ćv¾zü¤·wÅ ½wîÉj  Ç¿½v

÷vºí¾ă  ĂĊ³wý ½wĄ¯ ¿võvĀ£Ĉ ĉzw ć¿wÅvº« ćv¾z āºÉ Ĉ

ĂýĀñ wă 

¾z ûÿÀåv õvĀ£Ĉ wă ćĂz ¢Å¹ āºùj  üĉv ½¹ÈăÿÂ~ I

õvĀ£Ĉ wăć ćºĊ£ĀuöíĀý ITS ID1/D2 LSU rDNA I

tub2  ÿrpb2 Ă¤Æzvÿ  ĂzĀÅĉĂ wăć  wĉ }Ċ£ÃwþÉ¾Å  ¿v
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úăĆ ĂýĀñ wăć Ă¤·wþÉ ºÉą  Äþ« ĂÅAllophoma  I

Didymella  ÿNeodidymelliopsis   ą¹vĀýw· ¿v

Didymellaceae  ûÁ ìýwz ¿vNCBI ÀñĉÈþ  )ºýºÉ

 ćv¾zĂýĀñ wă ĂĊ³wý ½wĄ¯ ĈõvĀ£ Ăí Ĉĉ¬þÅ øă ¹½Āù Ĉ

 ÿ¹ I¢Év¹ ¹Ā«ÿ ûÁ ìýwz ½¹ ĂĉĀÅ ìĉ ¿v ÈĊz ćv¾z

 ĂĉĀÅÀñĉÈþ  )ºÉ ĂĉĀÅ ìĉ$CBS 523.66#  ĆýĀñ ¿v

Pleospora betae Ăz ûvĀþÝ  Ćĉv½jzĊûÿ¾ ¿v  āÿ¾ñ

$Outgroup#  ¢Ą«½ĉĂÊ ½v¹  ûw¤·½¹ û¹¾íĈÊĉv¿½w{£ 

 )ºÉ ā¹wæ¤ÅvõvĀ£Ĉ wăć Ăz ¢Å¹ āºùj  wzĂz ñ½wíĊ¾ć 

÷¾ý ½vÀåv BioEdit v. 7.0.9.0 $Hall, 1999 Èĉv¾ĉÿ #

 )ºýºÉÈývĀ· wăć øĊê¤Æù  ÿĂýÿ½vÿ ûÁ ¾ă z ¾ă ćv¾

 wz Ăĉvº«Ăz ñ½wíĊ¾ć ÷¾ý ½vÀåv DNA Baser Sequence 

Assembler v4  Áw¤ýĀùºýºÉ) ĂĉÀ¬£ ÿ ôĊö´£ ĈÊĉv¿½w{£ 

 ÿü¤Éwòý  ĈýÁ ûw¤·½¹w~ ¾z ĆĉõvĀ£ Ĉ³wýĊĂ ćwă ITS I

D1/D2 LSU rDNA Itub2  ÿrpb2 Ăz ¡½ĀÍ  Ăýwñvº«

 ĈýÁĀöĊå$ ĂĊ³wý ½wĄ¯ yĊí¾£ ÿw~ ¾z āwòĉw« ºþ¯ Ćĉ

#Ĉùÿ¿Āùÿ¾í  wzĂz ñ½wíĊ¾ ø¤ĉ½Āòõv ć¢Å½¹ twúý Ĉ

ĂþĊÊĊz,  wz Ĉ¬þÅ½w{¤Ýv ûĀù¿j ÿ,+++  wz ½v¾î£ ½wz

ĉ½w ć÷¾ý ½vÀåv MEGA 6 $ ºÉ ÷w¬ývTamura et al., 

2013# ) üĉ¾¤Ąz Ĉzwĉ¿½vĀòõv  ½¹ ćºĊ£ĀuöíĀý ĈþĊÊýw«

ü¤Éwòý  ûw¤·½¹ĈÊĉv¿½w{£  wz ĈõvĀ£ āÿ¾ñ ¾ă ćv¾z

Ăz ñ½wíĊ¾ üĊúă ć÷¾ý ½vÀåv ÷w¬ýv  )ºÉ 

 

¦´z ÿ ªĉw¤ý 

À¬£ĉĂ ÿ Ċö´£ô ³wýĊĂ ćwă  ĈýÁā¹wæ¤Åv¹½Āù ĈýÁĀöĊå ½¹ 

õvĀ£Ĉ wă ćõĀ£ĊāºÉº  ¢´£ā½wúÉ wă ĈÅ¾¤Å¹ ć

KX139011  w£KX139016 IKX139018  w£

KX139028 IKX821242  w£KX821252 I

KY449008  w£KY449009 IKY449017  w£

KY449018 IKY449023  w£KY449026 I

KY464919  w£KY464923 IKY684812  w£

KY684817  ÿMF095108  w£MF095109  ìýwz ½¹

āºÉ ā¾Ċ·» ûÁ ĂĉÀ¬£ )ºýv ÿ ôĊö´£ ³wýĊĂ ćwă  ûwÊý ĈýÁ

 Ăí ¹v¹ĂýĀñ wă ćĂ¤·wþÉ ºÉ ąAllophoma ½¹ I

ĂĊ³wý  ćwăITS I28S Itub2  ÿrpb2 $/,0 I/44 I-3+ 

 ÿ041  ºĊ£ĀuöíĀýÅ½¾z¹½Āù#Ĉ Ăz yĊ£¾£4. I43 I0*32 
                                                                               
1. Maximum likelihood 

 ÿ22 Í½¹ ººþýwúă IćºĊ£ĀuöíĀý ć0 I- I0*,-  ÿ-. 

 ºÍ½¹öîÉºþ¯ćºĊ£ĀuöíĀý Ĉ-  ÿ- I+ I+  ÿ+  ºÍ½¹

û¹¾í ëw~  ÿw«ć û¹v¹ ćºĊ£ĀuöíĀý.  )ºý½v¹ĂýĀñ wăć 

Ă¤·wþÉ ºÉą DidymellaĊ³wý ½¹ IĂ  ćwăITS I28S I

tub2  ÿrpb2 $/,. I/44 I-3.  ÿ041 ºĊ£ĀuöíĀý 

Å½¾z¹½ĀùĈ yĊ£¾£ Ăz #34 I41 I0*1-  ÿ02  ºÍ½¹

ºþýwúăć  IćºĊ£ĀuöíĀý3 I/ I.0  ÿ/.  ºÍ½¹

öîÉºþ¯Ĉ  ÿ ćºĊ£ĀuöíĀý. I+ I0*-  ÿ+  ºÍ½¹ ëw~

û¹¾í  ÿw«ć û¹v¹ ćºĊ£ĀuöíĀý )ºý½v¹ ĂýĀñ wăć 

Ă¤·wþÉ ºÉą Neodidymelliopsis ½¹ IĊ³wýĂ  ćwăITS I

28S Itub2  ÿrpb2 $/+4 I/44 I-3+  ÿ041 

ºĊ£ĀuöíĀý ĈÅ½¾z¹½Āù yĊ£¾£ Ăz #0*42 I44I 31  ÿ32 

 ºÍ½¹ºþýwúăć ćºĊ£ĀuöíĀý ÿ 0*- I, I,/  ÿ,. 

 ºÍ½¹ĈöîÉºþ¯ )ºý½v¹ ćºĊ£ĀuöíĀý 

 IĈÅ½¾z üĉv ½¹.13  ¿v ĈõvĀ£4-  ¾Úý ½¹ wz$ Ăĉv½j

ĂĉÀ¬£ ½¹ #āÿ¾ñ ¿v ©½w· Ăĉv½j ü¤å¾ñ ÿ ôĊö´£ 

ĈÊĉv¿½w{£  wzĂz ñ½wíĊ¾ ø¤ĉ½Āòõv ć¢Å½¹ wúý ĂþĊÊĊz Ĉĉ

Ăz ¡½ĀÍ ì£ ýÁ yĊí¾£ ÿ ĈýÁºþ¯¤Åv Ĉ ºýºÉ ā¹wæ

$ôîÉ wă ć,  w£2 )# ½¹ĂĉÀ¬£ ÿ ôĊö´£ ¢Å½¹ twúýĈ 

 IĂþĊÊĊzĂÉĀ· ºþzć v½jĉĂ wă  ûw¤·½¹ ½¹ì£ ýÁĈ 

$Ăz áĊ¿v¾ D1/D2 LSU rDNA ÿ #ýÁºþ¯Ĉ zwúíĊÈ 

 Ăí ¹Āz ûwÆîĉûwÊý ºþă¹ą  ć½wñ¿wÅùĊûw õvĀ£Ĉ wăć 

 ā¹wæ¤Åv ûwîùv ÿ ĂĊ³wý ¾ăûj wă Ăz ¡½ĀÍ  Ĉ{Ċí¾£ )¹Āz

 ĈõvĀ£ óĀÕ ÛĀú¬ù Ĉ{Ċí¾£øă ¹½ĉä ¿wÅ ćºÉ ½wĄ¯ ą

 ĆĊ³wýÅ½¾z¹½Āù wz Ĉû¹½ÿj ½wúÉ Ăz wÅĉ¢ wă ć ëw~

û¹¾í  ÿw«ć û¹v¹ ćºĊ£ĀuöíĀý/ I,3-/  ¢ĉwÅ

$ ćºĊ£ĀuöíĀýñ¾z½¹Ċºý¾ ą/-4 I0+. I-34  ÿ1+. 

Ăz ćºĊ£ĀuöíĀý ¢ĉwÅ ¿v yĊ£¾£Ċ³wýĂ  ćwăITS ID1/D2 

LSU rDNA Itub2  ÿrpb2 üĉv ¿v )¹Āz #½wúÉ  ¢ĉwÅ

uöíĀý wz ćºĊ£Āû¹¾í ëw~  Iāÿ¾ñ ¿v ©½w· Ćĉv½j,.,3 

 ¢ĉwÅ¢Úåw´ù āºÉ $ñ¾z½¹Ċºý¾ ą.01 I/2, I,20  ÿ

.,1 ºĊ£ĀuöíĀý ¢ĉwÅć  ¿v yĊ£¾£ ĂzĊ³wýĂ  ćwăITS I

D1/D2 LSU rDNA Itub2  ÿrpb2 I#44  ¾Ċâ¤ù ¢ĉwÅ

 ¿v ć½wÝ ÿā¹v¹ wă ćwú¤ùĉºþþíÀ ąv½jĉĂ wă0 $ñ¾z½¹Ċºý¾ ą

,3 I3 I,3  ÿ00 uöíĀý ¢ĉwÅºĊ£Āć Ăz ¿v yĊ£¾£
                                                                               
2. Single nucleotide polymorphisms 

3. deletion/insertion 

4. Gaps 

5. Parsimony-uninformative  



 ĈîÉÀ ăwĊñ Èýv¹ ûv¾ĉv½ÿ¹ Ią /4½wúÉ Ią - I ûw¤Æù¿ ÿ ÀĊĉw~,.42 .,. 

 

Ċ³wýĂ  ćwăITS ID1/D2 LSU rDNA Itub2  ÿrpb2 #

 ÿ.3+  ÿ ¾Ċâ¤ù ¢ĉwÅñ¾z½¹Ċºý¾ ąā¹v¹ wăć 

wú¤ùĉºþþíÀą v½jĉĂ wă, $ ôùwÉ/0 I-+ I4+  ÿ--0 

 ¿v yĊ£¾£ Ăz ćºĊ£ĀuöíĀý ¢ĉwÅĊ³wýĂ  ćwăITS I

D1/D2 LSU rDNA Itub2  ÿrpb2)¹Āz # 

 
 ć¿wÅvº«ĂýĀñ wă w~ ¾zĆĉ  ¿v Ĉîĉý³wĊĂ ćwă ĈýÁ 

 ¢·½¹ ½¹ĈÊĉv¿½w{£ w~ ¾z ĆĊ³wý ĆĉD1/D2 LSU 

rDNA $ā¹v¹ ûwÊý  I#āºÊýăĊ® ÷vºí  ¿vĂýĀñ wă ĂÅ ć

 Äþ«¹½Āù ¾òĉºúă ¿v ĈÅ½¾z¿wÅvº« )ºýºÊý ć ½¹

 ¢·½¹ĈÊĉv¿½w{£ w~ ¾zĆĉ ĂĊ³wý ITS  ôîÉ$, ÿ¹ I#

 Ăz ÓĀz¾ù ĂĉĀÅĂýĀñ wă ćA. piperis  ID. aeria I  
D. anserinaI D. ellipsoideaI D. gardeniaeI  

D. microchlamydosporaI D. molleriana I  
D. musaeI D. negrianaI D. pomorumI D. pteridisI 

D. sinensis ÿ D. viburnicola  ¿v¹ĉ¾ò ĂýĀñ wă 

Ăz ÿ ºýºÉ ć¿wÅvº« yĊ£¾£wă¹Ēí ½w{¤Ýv Ăz Ĉĉ44 I

43 I30 I4+ I42 I2/ I31  ÿ33  )ºý¹¾í ¹w¬ĉv ºÍ½¹

Ċþ°úă ôîÉ$ ¢·½¹ üĉv ½¹ ü, I#ĂýĀñ wă ćD. alienaI 
D. chenopodiiI D. mollerianaI D. negrianaI  

D. pomorumI D. pteridis ÿ D. viburnicola   ¿v ĆĊêz

ĂýĀñ wă ¢·½¹ ½¹ )ºýºÉ ć¿wÅvº« Äþ« üĉv ć

 ĈÊĉv¿½w{£w~ ¾z ĂĊ³wý Ćĉtub2  ôîÉ$- I#úă ĆĂýĀñ wă ć

 Äþ« ĂÅÅ½¾z¹½Āù ĈĂz À« A. nicaraguensisI  
A. oligotrophicaI A. tropicaI D. acetosellaeI  

D. aquaticaI D. arachidicolaI D. bellidisI  
D. lethalisI D. macrophyllaI D. pinodellaI  
D. pinodesI D. rumicicolaI D. segeticolaI  
D. sinensis ÿ D. suiyangensis  ¿v¹ĉ¾ò ĂýĀñ wă 

¿wÅvº«ć )ºýºÉ 

 

 
É ôî, ÃwĊêù ûÿºz ÷v¾ñĀöĊå )ĂýĀñ wă ćÅ½¾z¹½ĀùĂĉÀ¬£ ½¹ Ăí Ĉ ÿ ôĊö´£ ¢Å½¹ twúý ĂþĊÊĊz Ĉw~ ¾z ĈõvĀ£ ĆĉITS  wzĂz ñ½wíĊ¾ ć

 óºùK2+I ¢Å¹ Ăz  ¹vºÝv )ºùj¬þÅ½w{¤Ýv ¾ĉ¿ Ĉ0+ āºÊý ā¹v¹ ûwÊý ºÍ½¹ )ºýv 
Figure 1. The scale-free phylogram of species under survey constructed through maximum likelihood analysis of ITS 

sequences using the K2+I model. Bootstrap values less than 50% are not shown. 
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.,/ Ĉ·¾å ÿ ĈîÉĀí Ĉzv¾Ąù 5¹vÂýwêùĉĂÆ ³wýĊĂ wăć ýÁĈ ITSI D1/D2 LSU rDNAI õĀzĀ£w¤zĊü ÿ ))) 

 
 

 

 

 ¢·½¹ ½¹ĈÊĉv¿½w{£ w~ ¾zĆĉ Ċ³wý Ćrpb2 ôîÉ$. I#

ĂýĀñ wăć A. nicaraguensisI A. tropicaI  
D. acetosellaeI D. aeriaI D. americanaI  
D. arachidicolaI D. bellidisI D. brunneosporaI 
D. chenopodiiI D. infuscatisporaI D. lethalisI  

D. maydisI D. pinodellaI D. pinodesI  

D. rumicicolaI D. sinensisI N. polemonii ÿ  
N. xanthine  ¿v¹ĉ¾ò ĂýĀñ wă ¿wÅvº«ć ºÊýºý ) 

 ¢·½¹ ÿ¹ ½¹¾z w~Ćĉ ³wýĊĂ ćwă tub2  ÿrpb2 

$ôîÉ wă ć-  ÿ.# ÿ¹ IĂĉĀÅ  Ăz ÓĀz¾ùĂýĀñ wăć 

Å½¾z¹½ĀùĈ zĊ¾¤Ê wă¹ĒíĈĉ  wz½w{¤Ýv 44  ¹w¬ĉv ºÍ½¹

)ºý¹¾í 

 

 
 

 ôîÉ- ÃwĊêù ûÿºz ÷v¾ñĀöĊå )ĂýĀñ wă ćÅ½¾z¹½ĀùĂĉÀ¬£ ½¹ Ăí Ĉ ÿ ôĊö´£ ¢Å½¹ twúý ĂþĊÊĊz Ĉw~ ¾z ĈõvĀ£ Ćĉtub2  wzĂz ñ½wíĊ¾ ć

 óºùK2+G+I ¢Å¹ Ăz  ¹vºÝv )ºùj¬þÅ½w{¤Ýv ¾ĉ¿ Ĉ0+ āºÊý ā¹v¹ ûwÊý ºÍ½¹ )ºýv 

Figure 2. The scale-free phylogram of species under survey constructed through maximum likelihood analysis of tub2 

sequences using the K2+G+I model. Bootstrap values less than 50% are not shown. 
 

 

 

 

 

 

 

 

 

 


