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Abstract
Mountains of Shahiyoon and Salandkooh (Dezful, Khuzestan), Kabirkooh (Abdanan, llam) and ZazoMahroo
(Aligoodarz, Lorestan) constitute small parts of the Zagrosian forests in Iran. During 2020-2022, 50 symptomatic samples
from forest trees including Acer sp., Amygdalus scoparia, Crataegus sp., Pistacia atlantica, Quercus brantii and Ziziphus
sp., showing leaf blight, leaf spot, fruit rot, decline and dieback, were collected. Totally, 153 fungal isolates were obtained
on potato—dextrose—agar medium (PDA), of which 17 were identified at species level based on combination of
morphological characteristics and sequence data of marker genes. Morphological characteristics and growth rate were
evaluated on oat -meal - agar (OA) and PDA. The ITS-rDNA region (in some isolates) and part of the tub2 (in all isolates)
and rpb2 (in some isolates) genes were amplified and sequenced. The obtained sequences were compared using BLASTn
search algorithm in NCBI database and their phylogenetic analyses were performed based on single or multiple genomic
regions. Accordingly, the isolates were identified as follow: Chaetomium anastomosans, C. ascotrichoides, C.
subglobosum, Didymella pomorum, D. prolaticolla, and Paramicrosphaeropsis iranica. Based on literature, this is the
first record of C. anastomosans, C. subglobosum and D. prolaticolla for the mycobiota of Iran. In addition, new hosts for
C. anastomosans (P. atlantica, Q. brantii and Crataegus sp.), C. ascotrichoides (Acer sp.), C. subglobosum (Q. brantii)
and P. iranica (A. scoparia and P. atlantica) are reported.

Keywords: Didymella, Chaetomium, Fungal Diversity, Molecular Phylogeny, Paramicrosphaeropsis.
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Table 1. Data of the isolates under study and their accession numbers in NCBI GenBank.

Species name

Isolate numbers

Isolation source

Chaetomium anastomosans

anastomosans

C.

C. anastomosans
C. anastomosans
C. anastomosans
C. subglobosum

C. ascotrichoides

Didymella pomorum

D. prolaticolla

Paramicrosphaeropsis iranica

.iranica
.iranica

.iranica

.iranica

P
P
P
P. iranica
P
P. iranica
P

.iranica

SCUA-Ar-B9B
SCUA-Ar-SK1C
SCUA-Ar-SK12A
SCUA-Ar-Z8A
SCUA-Ar-Z8B
SCUA-Ar-Kb6B2
SCUA-Ar-KK4A
SCUA-Ar-S4B
SCUA-Ar-S9A
SCUA-Ar-K11A
SCUA-Ar-KS6-7
SCUA-Ar-K12C
SCUA-Ar-B7DA
SCUA-Ar-SB5B
SCUA-Ar-KB1A
SCUA-Ar-B2F2
SCUA-Ar-B2A1

Quercus brantii
Pistacia atlantica
Pistacia atlantica
Crataegus sp.
Crataegus sp.
Quercus brantii
Acer sp.

Ziziphus sp.
Unknown plant
Pistacia atlantica
Quercus brantii
Pistacia atlantica
Quercus brantii

Quercus brantii

Quercus brantii

origin accession numbers in NCBI
Zaz and Mahroo - ON383186 -
Dezful-Sardasht - ON383187 -
Dezful-Sardasht - ON383188 -
Zaz and Mahroo - ON383189 -
Zaz and Mahroo - ON383190 -
Abdanan-Kaberkooh - ON383192 -
Abdanan-Kaberkooh - ON383191 -

Dezful-Sardasht
Dezful-Sardasht

ONB847318 ON383195 -
ONB847319 ON383196 -

Zaz and Mahroo - MZ747189 -

Dezful-Shahiyoon - MZ747191 -

Zaz and Mahroo MZ746104 MZ747185 MZ747198

Zaz and Mahroo - MZ747188 -

Dezful-Sardasht - MZ747192 -
Amygdalus scoparia Abdanan-Kaberkooh - MZ747190 -

Zaz and Mahroo - MZ747187 -

Zaz and Mahroo - MZ747186 -

Quercus brantii

Chaetomium slaaslox ol L)l .asols <us NCBI 5
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63/59/-
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Chaetomium globosum CBS 160.62

® Chaetomium anastomosans SCUA-Ar-SK1C
—1+ @ Chaetomium anastomosans SCUA-Ar-Z8B

100/100/1.0
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86/94/0.97+—

® Chaetomium anastomosans SCUA-Ar-Z8A
® Chaetomium anastomosans SCUA-AT-SK12A

| | ®@Chaetomium anastomosans SCUA-Ar-B9B

Chaetomium anastomosans LC 13503
Chaetomium anastomosans CGMCC 3.193507

“— Chaetomium afropilosum CBS 145,387
Chaetomium coarctatum CGMCC 3.14299
100/100/1.0 t Chaetomium coarctatum DTO 324-H2
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opld b sy 050 slalas FPD2 4 tUD2 o Jlg 5ol wlsl  Chaetomium x> slaaiss slaaslas 4 by slod)ls Y JSCb
s (MP) ais o395 a8,0 9 (ML) acin sledcan ;o Julod 5 a5 10 2 100 Ol iwlgs aejl polie .ol oo osls (jlas 508 o5
Amesia 4555 5l eolatwl b L)l sl oo 7,0 JolSS sloasls ady ), Joe j0 cud )y & BPP) s Jlai>! fsej] 50 24720 polie
ol o5 dygas aims L23 T By .l 00l jloaiy , atrobrunnea

Figure 1. Phylogenetic tree constructed for Chatomium isolates based on combination of tub2 and rpb2 sequences. The
isolates in this study are indicated with red-color filled circles. Bootstrap values obtained in maximum likelihood (ML)
and maximum parsimony (MP) analyses >50% and Bayesian posterior probability values (BPP) >0.95 are shown at the
nodes, respectively. The tree was rooted with Amesia atrobrunnea. Letter T indicates the type strain.
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87/99/ — Didymella combreti CBS 137982"

Didymella guttulata CBS 127976 "
— Didymella eucalyptica CBS 249.79 .
Didymella nigricans CBS 444.81
2/ 10019 Didymella arachidicola CBS 333.75"
100/100/1.0 Didymella pinodella CBS 300.53
95/99/-|; Didymella lethalis CBS 504.85
94/98/1.0 Didymella pinodes CBS 525.77"
96/98/1.0 - Didymella america(za CBS 112525
—+— Didymella maydis CBS 588.69 "
100/98/1.0 : :
87/32/1.0 Didymella degraaffiae JW 195004
Didymella subglomerata CBS 110.92
Didymella gardeniae CBS 626.68"
98/92/1.0 @ Didymella prolaticolla SCUA-Ar-S9A
100/87/0.99 Didymella prolaticolla CBS 1261827
Didymella heteroderae CBS 109.92"
73 —— Didymella longicolla CBS 1245147
i Didymella indica CBS 653.77
-/69/- =11 Didymella dimorpha CBS 346.82"
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Figure 2. Phylogenetic tree constructed for Didymella isolates based on ITS, tub2 and rpb2 sequences. The isolates in
this study are indicated with red-color filled circles. Bootstrap values obtained in maximum likelihood (ML) and
maximum parsimony (MP) analyses >50% and Bayesian posterior probability values (BPP) >0.95 are shown at the nodes,
respectively. The tree was rooted with Neoascochyta argentina. Letter T indicates the type strain.
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Figure 3. Phylogenetic tree constructed for Paramicrosphaeropsis isolates based on ITS, tub2 and rpb2 sequences. The
isolates in this study are indicated with red-color filled circles. Bootstrap values obtained in maximum likelihood (ML)
and maximum parsimony (MP) analyses >50% and Bayesian posterior probability values (BPP) >0.95 are shown at the

nodes, respectively. The tree was rooted with Ascochyta rabiei. Letter T indicates the type strain.
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Figure 4. Chaetomium anastomosans (SCUA-Ar-SK1C): A-C. Substrates (Pistacia atlantica, Quercus brantii
and Crataegus sp.), D-E. Colony on OA after 8 days from above and below, F. Ascocarps, G. Ascospores (Scale bars: F

=500 pm, G =20 um).
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Figure 5. Chaetomium ascotrichoides (SCUA-Ar-KK4A): A. Host (Acer sp.), B-C. Colony on OA after 8 days from
above and below, D-F. Ascomata, G. Ascospores (Scale bars: D =500 um, E = 200 pm, F = 105 pm, G = 20 um).

Chaetomium subglobosum Wang et al, Perssonia 36: 83-133 (2016) «js5

FA-YVEFAY) x YPANY(Y0Y) olel & e ClS oot (59, owy 2 Oy90 Al 0 AT gul, Hlad

oo aie glagl b USbgsS bS] tiesSee  oLS e a0 YO E ) gles o sl So b Lulos 0 OA
oy Sen YEFY x VF18 olol & 4l olatsl gon b ke 4 blo oS (s, o 4o 45, o5, W) 4
Sloggd <55, 4 iy ialiEl b g M S Il 0o o jgmgSs]  jl iign b oS (sloged 4 ey CebdS L 5 olazal 4l
e S b oS8 bl 5 syamr a5 6 00, (KAl 55 T b e b slappels
VYR OEE) % AVid olel & 5 bl 305 a5 Ay o5, ws iy LS o b 50 cilyce ek
SCUA- d.a‘d.> 103U ey Aiged (F J.i.w) Mb‘so ).o..csj.i».c 0y 6‘0}@.‘3 ;i)) A P g 69.: )‘ U)UQSM;T Ca) &)

SLbl jo Glogge b Blo) yieS slage g oacld 1o Jlozse b

ARPP
J Appl Res Plant Prot @




J Appl Res Plant Prot

YFA

isloo il oz B bl / ] Son 5 15

S Lz (59, 039, e a5 5 C-D (bgl) oLje A-B (SCUA-Ar-Kb6B2 «la>) Chaetomium subglobosum 4¢3 & sl
Y. = H-I ‘J.».Asjg.uo .- =G 5).4..409)1,.47 O+ = E-F mel.,_u) g_i....j A ‘lk)wsg‘u—‘ H ‘lmu)l55i..;—| E-G 5‘5:.AAAJ 9 ‘553) C.'a‘u B OA

(o9 Sse

Figure 6. Chaetomium subglobosum (SCUA-Ar-Kb6B2): A-B. Host (Quercus brantii), C-D. Colony on OA after 8 days
from above and below, E-G. Ascomata, H. Ascospores, I. Ascus (Scale bars: E-F =500 pm, G = 200 pm, H-I =20 pm)

Didymella pomorum (Thum) Chen & L. Cai, Studies /55~

in Mycology 82: 179 (2015)

Boerema et al. (2004) & 45 | carog a0 (gl
05 3 e25u 9 ITS 4l Iy cdl gooinsr ;0 095 axzye
29/A <3 5 & D. pomorum CBS 286.76 4 gm0 b aslas sltub2
T S R S e R S R R
b2 stub2 slayys 5l o s 5 ITS b Gal lwl »
JLS 40 (CBS 286.76) g5 ol 2 yo drgus b aslaz ol (¥ JSC)
MLBP: 100%, ) w8 5 )13 plese lesgs SO Glgis 4 5 o2
Ggw b gl ol o5ls ooy, s Sy (MPBP: 100%
3,90 diges (Boerema et al. 2004) »,ls 3l CBS 539.66
S a8  Dle b LS Sy 5l SCUA-AT-SAB alax 5 o)
33 BEAE (5 S o 0uiST, aast (Y SS9 ) Jgox)
@ bl 5 SO bt (span (S O g 4l
ol S5 5,0 Loy (glosed S5, as e o A iSTas olal
(Y USKS) 09 o0 odplie (sloged 4y bilo

Phoma Pomorum U L lal ;o D. pomorum 45

Glax o tub2 o5 5l cisn Jlg wcaods s o

C. subglobosum MCUL ) 4555 sl ol dygus b gy 0 0590
slei,ls jo ey (gasgilS s gluen 2oy Vo - (18694
rpb2 5 tub2 slacys 5l ol ion 5l wll 0ol pa )
(MCUL 18694) &s5 cpl cod drgm b aslaz cpl () JSCi)
woged sbml 1) gl JL5 o g w85 8 e LS o
s S (MLBP: 100%, MPBP: 97%, BPP: 1.0)
MCUL) ool digw b (omyn )50 dilaar (oSlidlsn,
3 b yensSul o o SsSul o,e Ll o)ls il (18694
el a5 oSl (5)0) Ceol 35 ol ase
ey See Vo 10NY Lo jsinsS] oie g yieg See YOO-YFO
ile 8l 1l s sl @6 ol (Sl 0ad 5155
Silalaa g )3 (@l gl Cu2) b pe SELLI )3 030
ol e Ludls bl 5 (Wang et al. 2016b) o 8 ooy 4
9 o1l GbawsSie sl C. subglobosum 4is3 51 eud sl

el Gl bsls (55, o1 G155

$




J Appl Res Plant Prot

OFV)YYA-YOF (V) VY SChpolS 0 50,0, slo yings

YFa

S e 9,50 Jele lgie a4y DL pomorum aiss .ol LS (5,
(Rosa spp.) ;, 5 (Malus spp.) cuw iz, ,o lbasls w
L .(Havenga et al. 2019; llyukhin 2022) ool oo axs-Lis
2,8 onl cadlls onl )0 lisolen o3e5] el pas 4 az g

LS e b ke b cudsndl g5 51 LL3 | lls Yiens!

o> 4 e 9 (Boerema et al. 2004) o a5 ThUm.
ols 1z, ol .(Chenetal. 2015) cél, sl Didymella
5 @57 Ll )0 e sy, 0 Rl aler I ik
sl> ;51 (Chen et al. 2015) s 3l anucan ale 5 (udguw
s Sl 5l g Sz )0 LS slepliile 5 LS o ol
el oad (5155 5 silelar dexlng g alSeS 5o juin
@95 cpl 51 5,158 el cpl Lo Lisls wlul 5y (Ershad 2022)

s ;0 OA ciS lams (595 059, St ai5 5 .C-D ((()LS) )Ljee A-B (SCUA-Ar-S4B 4la>) Didymella pomorum 4,5 .¥ JsCi

(g Sea Yo =G ey See 00 = F (105 Sa Vo v = B ilauliio) lopgyoniS G dlapganiSy E-F (i 5 S,
Figure 7. Didymella pomorum (SCUA-Ar-S4B): A-B. Host (Ziziphus sp.), C-D. Colony on OA after 8 days from above
and below, E-F. Pycnidia, G. Conidia (Scale bars: E =200 pm, F =50 pm, G = 20 pum).
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Figure 8. Didymella prolaticolla (SCUA-Ar-S9A): A. Host (Daphne sp.), B-C. Colony on OA after 8 days from above
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P. 5l e a) leaisS ] 4an .(al. 2022a; Artand et al. 2022
2 oSl lgisu o MK s s ) (ellipsoidea
(Hou et al. 2020) cwl oo i 138 ol 5l

Sl eblis 16 b 5 Codgnil (09,S0e analr cSLL
5 oIS 05 wlsr SeS S5 Al s K s
S e S50 Sl Olnl GUsnsSn sl p 398 slaaiss olulis
b salys STy slaSor 5o Sl 5 2B g9
Wl (5155 6 lem mdle olpen Jelse (lyin 358 slag B
DS o2 9 236 slem DL Slalllae b ol (5550 13
P lear B o9 plowl o 515 porcion 5 50 002 S5 e £
g mseia o] (yogr erbgail b

C. grande Asgari & Zare .C. globosum Kunze .Lodha
C. interruptum Asgari & C. hispanicum Guarro & Arx
C. iranicum M. Mehrabi-Koushki, Aghyl & M. Zare
C. megalocarpum C. madrasense Natarajan .Esfand
C. (C. osmaniae P. Rama Rao & Ram Reddy .Bainier
5 C. spiralotrichum Lodha rectangulare Asgari & Zare
Aghyl) el suls 5,158 C. undulatulum Asgari & Zare
Chaetomium slaaslo> 4> 51 (et al. 2021; Ershad 2022
e sl plS slacdl | adlas ol jo 0uls cwyp
Yioi| a8 Slados 4 azgh b Jg dowl ey (5l
oz onds anlis slaaisS 281 eS b aiies Coudanll
colie oy ol 5 sl 4> 0 YO-YA sbes ;o Chaetomium
Sl o aS baisS 5 S wis s (Piontelli 2006) wlasls
ab, ol )5 cile az 0 Fe sleo jo win pglas L )T 5 o)l >
(Di Pietro et al. 1992) u,lo (slacgy
VAA. o o 90,51 Lawss Lb sl Didymella .
oo 43S yleae 4y D. exigua (Niessl) Sacc. 455 oo b
S5l e ol (Holm 19755 Corlett 1981) oi (3,20
sols 1,3 Mycosphaerellaceae o .5 ;o ol ganal,l o5l
Phaeosphaeriaceae [Pleosporaceae (slao s a4y (yuww g 0
Bl b owl)] glee & b sl Jlsl Venturiaceae
Jb yo al as )3 Ll o Pleosporales aiul, o jasinsl
Pleosporales 4|, [Didymellaceae o, o wiz oyl pol>
Didymella > .cwl 4285 1,3 Dothideomycetes oo, o
bl ezl gleaisS s el Slr ST sl
=y Sl blS e (S leoyin 5l epie
(Aveskamp et al. 2008, 2010) el suis (5 5lulaz (Lo Ll
D. acetosellae (A.L. SM. & (slaaisS iz ol 5l lpl jo
D. azollae E. Shams, F. .Ramsb.) Qian Chen & L. Cai
D. .Dehghanizadeh, A. Pordel & M. Javan-Nikkhah

D. cousiniae Petr bellidis (Neerg.) Qian Chen & L. Cai
D. cylindrica S.A. Ahmadp., M. Mehrabi-Koushki,
D. glomerata (Corda) Qian Farokhinejad & Asgari

D. microchlamydospora .D. iranica Petr .Chen & L. Cai
D. «(Aveskamp & Verkley) Qian Chen & L. Cai
D. pisi pinodella (L.K. Jones) Qian Chen & L. Cai

D. tanaceti (R.G. 4 Chilvers, J.D. Rogers & Peever
Shivas, S.J. Pethybr. & S.J. Jones) T.L. Pearce, J.B.
Sl sals 5,155 Scott, Crous, S.J. Pethybr. & F.S. Hay

(Ahmadpour et al. 2017b, 2022a; Ershad 2022)
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