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Identification of Fusarium species associated with root rot symptoms of the rapeseed in
Khuzestan province
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Abstract

Rapeseed is a host for a large nhumblepathogenic and nepathogenic fungi, includingrusariumspecies During
2018 2020, 40 rapeseed samples showing yellowing, wiltingranttot symptionsvere collected frondifferent areas

in Khuzestan provinceyhich led to the isolationf 35 Fusariumisolates on potatdextroseagar (PDA). Ten isolates
were selected based on the shape of the colonies and conidia and identified according to phylogenetic analysis and
morphological featureszor molecular study, two regions includitige internal transdoed spacer nucleaibosomal
DNA region(ITS) and translation elongation factofl g €TEFd) wére amplified and sequenced. These sequences
were analyzed by phylogenetic analysis using maximum likelihood and Bayesian inference algorithms. AccbBrdingly,
acuminatumF. clavum F. gracilipes F. incarnatumandF. tanahbumbuensand a representative species of the new
lineage were identified. To our knowledge, this is the first reportFofacuminatumf. clavum F. gracilipes F.
incarnatumandF. tanahlumbuens®n rapeseed in Iran. Moreovet, gracilipesis a new record for thenycobiota of

Iran.
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Cvanonectria buxi CBS 125551

85/0.96 F. tricinctum NRRL 25481
F. avenaceum PUF034
100/1.00 F. sinensis CBS 122710

F. acuminata IBEOO0O16
@ F. acuminatum SCUA-Nem-H4
97/1.00|F acuminatum PUF036
F. acuminatum IBE00000S
T0NE. geyminatum TBE000006
FIESC 32 NRRL 13459
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g0 —HT— 11 l, IFIESC 16-a F. sulawense NRRL 34004
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] FIESC 17-b F. pernambucanum NRRL 36548
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| L —1TFIESC 17-c F. pernambucanum NRRL 34070
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. ’/-_/ FIESC 15 F. irregulare LCT188

62T FIESC 15-b F. irregulare NRRL 32182
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99/1.00—

98/1.00-T| FIESC 15-¢ F. irregulare NRRL 32994
FIESC 15-¢ F. irregulare NRRL 34001
FIESC 15-d F. irregulare NRRL 34008
FIESC 15-a F. irregulare NRRL 34007
FIESC 18-a F. luffae NRRL 31167
93/1.001FIESC 18-b F. luffae NRRL 32522
FIESC 27-a NRRL 20722

— "lEESC 28-a F. coffeatum NRRL 28577

FIESC 28-b F. coffeatum NRRL 52717
FIESC 23-c F. incarnatum NRRL 25081
@FIESC 23-b F. incarnatum SCUA-Nem-F2
FIESC 23-b F. incarnatum NRRL 13379
OFIESC 23 F. incarnatum SCUA-Nem-F12
@FIESC 23 F. incarnatum SCUA-Nem-F8
@OFIESC 23-a F. incarnatum SCUA-Nem-F1
100/1.00|66/- FIESC 23-a F. incarnatum NRRL 32867
FIESC 24-b F. tanahbumbuense NRRL 43297
FIESC 24-a F. tanahbumbuense NRRL 34005
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100/1.00,FIESC 10-a F. croceum NRRL 3214
—{FIESC 10 F. croceum NRRL 3020
75/0.98 FIESC 5-f F. claviem NRRL 45997
76/0.99 FIESC 5-b F. clavum NRRL 45995
FIESC 5-a F. clavum NRRL 34032

2/1.00|| ,@FIESC 5 F. clavum SCUA-Nem-IB

89/1.00
T

89/0.98 ——]

__—‘
72/0.99—|

83/0.99—
85/0.94 —

77/0.99 —1
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FIESC 4-b F. lacertarum NRRL 36123
FIESC 4-a F. lacertarum NRRL 20423
FIESC 3-b F. compactum NRRL 28029
FIESC 3 F. compactum NRRL 36323
FIESC 3-a F. compactum NRRL 36318
—FIESC 1-d F. ipomoeae NRRL 25085
—FIESC 1-b F. ipomoeae NRRL 34039
FIESC 1 F. ipomoeae 1.C12165
FIESC la F. ipomoeae NRRL 43640
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FIESC 2-a F. duofalcatisporum NRRL 36401
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OVLOORIESC 2-C F. duofalcatisporum NRRL 25124
99/1.00 FIESC 14-c F. equiseti NRRL 43636
4'|7_‘FIESC 14-a F. equiseti NRRL 36136

100/1.00'FIESC 14-b F. equiseti NRRL 20697
100/1.00 -FIESC 8-b NRRL 43498

FIESC 8-a NRRL 5537

86/- FIESC 6-a F. brevicaudatum NRRL 43638
L FIESC 6-b F. brevicaudatum NRRL 45998

99/1.00

L 74/- FIESC 30-a NRRL 52758

74/0 98 FIESC 7 F. arcuatisporum LC12147
97/1.00|—FIESC 7-b F. arcuatisporum NRRL 52695
75/0.95 —FIESC 7-a F. arcuatisporum NRRL 32997

FIESC 12 F. flagelliforme NRRL 26921
FIESC 12 F. flagelliforme NRRL 31011
FIESC 12 F. flagelliforme NRRL 6548

72098 | [FIESC 12-b F. flagelliforme NRRL 36269
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E':TIESC 13-a F. gracilipes NRRL 43635
FIESC 11-a F. longifundum NRRL 36372
@FIESC F. sp IRAN 3498C
FIESC 9-b F. scirpi NRRL 13402

FIESC 9-a F. scirpi NRRL 36478
69/-FIESC 9-c F. scirpi NRRL 26922
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Figure 1. Two-locus phylogenetic tree based on ITS #efd sequencesf Fusariumisolates under study and selected
from GenBank, constructed tgitwo maximum likelihood and Bayesian inference algorithms. The isolates under

survey were indicated with remblor filled circles. Bootstrap values lower than 50% and Bayesiaenmsprobability
values lower than 0.95 have been deleted. The tree was roote@yaitionectria buxCBS 125551.
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Figure 2. Fusarium acuminatum?. Root rot symptoms of the canola seedliBg8-days colony grown on PDAG.
Conidiophores, phialides and microconidia,Macroconidia
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Figure 3. Fusarium clavum A. 5-days colony grown on PDAB-C. Conidiophores, phialides and conidiB,
Catenulate chlamydospores.
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