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Abstract

Alfalfa is an important agricultural crop and the most important forage crop in Iran, playing a crucial role
in providing feed for livestock. hyphomycetous fungi are considered as part of the factors associated with the
leaf spot disease of alfalfa. In this study, according to the importance of alfalfa cultivation in West
Azerbaijan province, in November 2020, samples of alfalfa plants with leaf spot symptoms were collected
from various farms in the southern regions of this province, including Miandoab, Mahabad and Naghadeh.
After direct examination and single-spore isolations from the leaf spots, 66 fungal isolates from different
fungal genera were obtained. After growing the isolated fungi on standard culture media and primary
morphological identification, molecular analysis of representative isolates was performed using the ITS
ribosomal region and or parts of the gapdh gene. Based on morphological and molecular characteristics,
eight species belonging to five genera of hyphomycetes including Albifimbria verrucaria, Alternaria atra,
Alternaria kordkuyana, Alternaria sp. (section Alternaria), Cercospora zebrina, Curvularia inaequalis,
Stemphylium botryosum and Stemphilium vesicarium were identified. Following pathogenicity test under
greenhouse condition, the pathogenicity of Alb. verrucaria, A. kordkuyana, C. zebrina, S. botryosum and S.
vesicarium species was confirmed. Among the identified species, A. atra, A. kordkuyana and Cu. inaequalis
are first world records on alfalfa.
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Fig 2. Phylogenetic tree inferred by Bayesian analysis of the combined two-locus (ITS and gapdh) for

Pleosporaceae taxa.
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Fig 3. Phylogenetic tree inferred by Bayesian analysis of the Albifimbria isolates using ITS region.
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Table 1. Taxa used in the phylogenetic analyses and Genbank accession numbers (the newly generated
sequences are highlighted in black bold).

Genbank accession numbers

Taxa Isolate ITS gapdh References
Albifimbria lateralis CBS 117712 KU845881 - Lombard et al. 2016
Alb. terrestris CBS 109378 KU845882 - Lombard et al. 2016
CBS 126186 KU845883 - Lombard et al. 2016
CBS 127838 KU845884 - Lombard et al. 2016
Alb. verrucaria CBS 121142 KU845896 - Lombard et al. 2016
IRAN 4672C OR259225 - This study
IRAN 4673C OR259226 - This study
CBS 176.27 KU845886 - Lombard et al. 2016
CBS 208.72 KU845891 - Lombard et al. 2016
CBS 231.56 KU845892 - Lombard et al. 2016
CBS 328.52 KU845893 - Lombard et al. 2016
CBS 390.39 KU845894 - Lombard et al. 2016
CBS 962.95 KU845895 - Lombard et al. 2016
Alternaria alternata CBS 916.96 AF347031 AY278808  Woudenberg et al. 2013
A. altcampina FMR 16476 LR133895 LR133900  Marin-Felix et al. 2019
A. alstroemeriae CBS 118809 KP124297 KP124154  Woudenberg et al. 2015
A. arborescens CBS 102605 AF347033 AY278810 Woudenberg et al. 2013
A. atra CBS 195.67 AF229486 KC584167  Woudenberg et al. 2013
IRAN 4671C - OR269984  This study
A. broccoli-italicae CNU 111118 KM821536 KM821537 Deng et al. 2018
A. brassicaepekinensis CBS 121493 KC584244 KC584170  Woudenberg et al. 2013
A. cantlous CBS 123007 KC584245 KC584171  Woudenberg et al. 2013
A. consortialis CBS 104.31 KC584247 KC584173  Woudenberg et al. 2013
A. cucurbitae CBS 483.81 FJ266483 AY562418  Woudenberg et al. 2013
A. eichhorniae CBS 489.92 KC146356 KP124276  Woudenberg et al. 2015
A. gaisen CBS 632.93 KC584197 KC584116  Woudenberg et al. 2013
\va
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A. gossypina

A. heterospora

A. iridiaustralis
A. inflata

A. jacinthicola

A. kordkuyana

A. longipes

A. multiformis

A. obovoidea

A. parvicaespitosa
A. rosae

A. subcucurbitae
A. terricola

Alternaria sp. (section Alternaria)

Exserohilum rostratum
Curvularia heteropogonis
Cu. verruciformis

Cu. tripogonis

Cu. alcornii

Cu. robusta

Cu. pseudorobusta

Cu. verrucosa

Cu. pseudoprotuberata
Cu. protuberata

Cu. canadensis

Cu. oryzae-sativae

Cu. coicicola

Cu. inaequalis

Cu. uncinata

Cu. ischaemi

Cu. coicis

Cu. comoriensis

Cu. crassiseptata

Cu. cymbopogonis

Cu. affinis

Cu. soli

Cu. geniculata

Cu. xishuangbannaensis
Cu. asiatica

Cu. senegalensis
Dimorphiseta terrestris
Stemphylium lycopersici
S. callistephi

S. canadense

S. chrysanthemicola

S. beticola

S. botryosum

S. lycii
S. lycopersici
S. vesicarium

CBS 104.32
CBS 123376
CBS 118486
FMR 16477
CBS 133751
IRAN 16888F
IRAN 4665C
CBS 540.94
CBS 102060
CBS 101229
LEP 014858
CBS 121341
CBS 121491
CBS 202.67
IRAN 4664C
IRAN 4666C
E12

E15

CBS 412.93
CBS 284.91
CBS 537.75
BRIP 12375
MFLUCC 10-0703
CBS 624.68
UTHSC 08-3458
CBS 422.93
CBS 385.69
CBS 376.65
CBS 109239
CBS 127725
HSAUP 990901
CBS 102.42
IRAN 4792C
CBS 221.52
CBS 630.82
CBS 192.29
CBS 110673
CBS 503.90
CBS 419.78
CBS 154.34
CBS 222.96
CBS 187.50
KUMCC 17-0185
MFLUCC 10-0711
CBS 149.71
CBS 127345
CBS 122639
CBS 527.50
CBS 116602
CBS 117255
CBS 141024
CBS 714.68
IRAN 4668C
CBS 125241
CBS 122639
CBS 715.68
BRIP 14857
BRIP 52457
IRAN 4667C
E17

KP124430
KC584248
KP124435
LR133930
KP124438
MF033843

AY?278835
FJ266486
FJ266487
MF033859
JQ646279
KC584249
FJ266490

KT265246
JN192379
HG779026
JN192388
JX256420
KJ909783
HE861838
MNG688826
MNG688821
KJ922376
MN688804
MNG688808
AB453880
KJ922375
OR259227
HG779024
HG778992
HF934917
LT631357
LT631310
HG778985
KJ909780
KY905679
KJ909781
MH275058
JX256424
HG779001
KUB846314
KU850611
KU850539
KU850641
KU850640
KU850520
KC584238

KU850602
KU850611
KU850565
MK336816
MK336824

JQ646312
KC584176
KP124284
LR133038
KP124287
MF033826
OR269985
AY?278811
KC584174
FJ266498
MF033842
Q646279
EU855803
KC584177
OR269986
OR269987
OR269988
OR269989
LT715894
JIN600969
HG779133
IN600980
IX276433
KM083613
HF565476
MN688853
MN688848
KM083605
MN688831
MN688835

KM061787
OR269990
HG779134
HG779131
HG779130
LT715841

LT715882

HG779129
KM230401
KY905691
KMO083609
MH412750
JX276436

HG779128

KU850756
KU850686
KU850782
KU850781
KU850667
AF443881

OR269991
KU850748
KU850756
KU850712
MK336862
MK336870
OR269992
OR269993

Woudenberg et al. 2015
Woudenberg et al. 2013
Woudenberg et al. 2015
Marin-Felix et al. 2019
Woudenberg et al. 2015
Poursafar et al. 2018
This study
Woudenberg et al. 2013
Woudenberg et al. 2013
Woudenberg et al. 2013
Poursafar et al. 2018
Poursafar et al. 2018
Woudenberg et al. 2013
Woudenberg et al. 2013
This study

This study

This study

This study

Hernandez-Restrepo et al. 2018

Tan et al. 2014

Madrid et al. 2014
Manamgoda et al. 2011
Manamgoda et al. 2012
Manamgoda et al. 2014
Da Cohan et al. 2013
Marin-Felix et al. 2020
Marin-Felix et al. 2020
Manamgoda et al. 2014
Marin-Felix et al. 2020
Marin-Felix et al. 2020
Zhang & Zhang 2004
Manamgoda et al. 2014
This study

Madrid et al. 2014
Madrid et al. 2014
Madrid et al. 2014

Hernandez-Restrepo et al. 2018
Hernandez-Restrepo et al. 2018

Madrid et al. 2014
Manamgoda et al. 2015
Marin-Felix et al. 2017
Manamgoda et al. 2015
Tibpromma et al. 2018
Manamgoda et al. 2012
Madrid et al. 2014
Lombard et al. 2016
Woudenberg et al. 2017
Woudenberg et al. 2017
Woudenberg et al. 2017
Woudenberg et al. 2017
Woudenberg et al. 2017
Woudenberg et al. 2017
This study
Woudenberg et al. 2017
Woudenberg et al. 2017
Woudenberg et al. 2017
Woudenberg et al. 2017
Woudenberg et al. 2017
This study

This study
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Fig 4. Albifimbria verrucaria (IRAN 4672C): a. Colony on MEA, b-c. Conidia, (Bars = 10 pm).
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Fig 5. Alternaria atra (IRAN 4671C): a. Colony on PCA, b. Colony on MEA, c-f. Conidiophores and

conidia, (Bars = 10 pm).
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Fig 6. Alternaria sp. (section Alternaria) (IRAN 4664C): a. Colony on PDA, b. Colony on MEA, c.
Colony on PCA, d-f. Conidiophores and conidia, (Bars = 10 pm).
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Fig 7. Curvularia inaequalis (IRAN 4792C): a. Colony on MEA, b. Colony on PCA, c-f. Conidiophores
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Fig 8. Stemphylium botryosum (IRAN 4668C): a, b. Colony on MEA, c-f. Conidiophores and conidia,

(Bars = 10 pm).
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Fig 9. Pathogenicity tests results of some hyphomycetous fungi isolated from alfalfa a Pot is the control, b-d
Pathogenicity test of the species Alb. verrucaria (IRAN 4672C), e-h Pathogenicity test of the species (IRAN 4665C) A.
kordkuyana, i-I Pathogenicity test of the species C. zebrina (IRAN 4674C), m-p Pathogenicity test of the species S.
botryosum (IRAN 4668C), g-t Pathogenicity test of the species S. vesicarium (IRAN 4667C).
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