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Figure 1. Spatial distribution of chickpea plants showing wilt and yellowing symptoms from different chickpea growing
regions of Kermanshah, Illam and Golestan provinces.
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Table 1. Isolation frequency % of Fusarium species isolated from symptomatic chickpea roots and

crowns
Frequency% Isolate No. Species
Seld e als ol WS
LadAx 3 F. oxysporum
Yy v F. solani
Yy 3 F. equiseti
. v F. acuminatum
\e v Fusarium spp.

LodisS (S3eled e Sloogas 9 0955 adsb g at ) sl ond lax e 558 sladies - ¥ Jouor

Table 2. List of Fusarium species recovered from root and crown of chickpea and morphological

characteristics of the species.
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Figure 2. Morphology of macroconidium (A), microconidium (B), phialide (C) and chlamidospore
(D) in Fusarium oxysporum f.sp. ciceries) (FOIF18) (Bar = 10 um).

YV¥



FUSAIIUM (slo 4oz 55 15059038 5 (C) alid L B) 52055,5 e (A ) p3paei's Sm ol iy, ¥ S5

(o950 V o= wliie Laz) (FSIF5) solani

Figure 3. Morphology of microconidium (A), macroconidium (B), phialide (C) and chlamidospore

(D) in Fusarium solani (FSIF5) (Bar = 10 um).
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Figure 4. Electrophoresis patterns of Fusarium isolates using ITS4/ITS5 primers, F.o.c isolates
(F1-F10), F. solani isolates (F11-F14 ), F. equesti isolates (F15-F18 ), F.acuminatum isolates
(F19-21), nopathogenic fusarium (F22-24) and M marker for DNA size.
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Table 3. Characteristics and GenBank Accession numbers (ITS-rDNA) of Fusarium species isolated

from root and crown of chickpea

Geographical ~ Accession  Isolate  Species Isolate Geographical  Accession  Isolate  Species Isolate
region Number code Number  region Number code Number
kermanshah KR364585 FOIF16 F.oxysporum 16 llam KR364574  FSIF1 F. solani 1
kermanshah KR364586 FOIF17  F.oxysporum 17 kermanshah KR364575 FSIF2 F. solan 2
kermanshah KR364587 FOIF18 F.oxysporum 18 kermanshah KR364576  FSIF3 F. solani 3
kermanshah KR364588 FOIF19 F.oxysporum 19 kermanshah KR364577 FSIF4 F. solan 4
kermanshah KR364589 FOIF20  F.oxysporum 20 llam KR364578 FSIF5 F. solan 5
kermanshah KR364590 FOIF21  F.oxysporum 21 Golestan KR364579  FSIF6 F. solan 6
Golestan KR364589 FOIF22  F.oxysporum 22 Golestan KR364580 FSIF7 F. solan 7
Golestan KR364588 FOIF23  F.oxysporum 23 kermanshah KR364581 FAIF8 F.acuminatum 8
lllam KR364587 FOIF24  F.oxysporum 24 kermanshah KR364582  FAIF9 F.acuminatum 9
Illam KR364586 FOIF25 F.oxysporum 25 kermanshah KR364583 FAIF10 F.acuminatum 10
Illam KR364585 FOIF26 F.oxysporum 26 kermanshah KR364597 FEIF11  F.equiseti 11
lllam KR364584 FOIF27  F.oxysporum 27 Illam KR364598 FEIF12  F.equiseti 12
lllam KR364601 FIF28 Fusariu sp. 28 kermanshah KR364599 FEIF13  F.equiseti 13
kermanshah KR364602 FIF29 Fusariu sp. 29 kermanshah KR364600 FEIF14  F.equiseti 14
kermanshah KR364603 FIF30 Fusariu sp. 30 kermanshah KR364584 FOIF15 F.oxysporum 15
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Figure 5. A maximum parsimony consensus phylogeny using MEGA X with 1000 bootstrap

replications inferred from concatenated DNA sequences of ITS-rDNA gene of Fusarium spp.

isolates obtained from chickpea infected plants and reference isolate Colletotrichum truncatum
obtained from GenBank was treated as the out-group.
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EXTENDED ABSTRACT

Introduction: The chickpea (Cicer arietinum L.) is grown in more than 50 countries and is the third
most important food legume in the world after beans and peas in terms of both cultivated area and
total production. Chickpea is affected by a wide range of fungal and viral diseases that can cause
economic losses. Among these diseases, fusarium wilts and root rot, caused by Fusarium oxysporum
f.sp ciceris and F. solani, respectively Are the most important soil-brone pathogens affecting
chickpea. These assays will provide plant pathologists a valuable tool to refine the control and
management of diseases caused by Fusarium spesies in chickpea. The present study aimed to identify
the Fusarium species associated with root rots and wilting of chickpea, as well as the pathogenic
strains affecting the crop.

Methodology: Fusarium species were isolated from roots of chickpea plants showing wilt and
yellowing symptoms in different chickpea-growing regions of Kermanshah, Illam and Golstan
provinces. Plant samples were cut into small pieces, washed under running water for 20 mins,
sterilized with 5% sodium hypochlorite for 3 minutes, rinsed in sterile distilled water, and then placed
on filter papers. Afterward, the pieces were transferred to petri dish containing potato dextrose agar
media (PDA). All the plates were incubated at 25° C for 5-10 days. To determine pathogenicity,
purified isolates of Fusarium species were used. Total DNA was extracted using a modified protocol
previously described by Talbot et al. Each fungal species was characterized morphologically and
molecularly based on DNA sequence data for ITS-rDNA. The PCR sequencing products of the tested
isolates were aligned with Clustal (ver. 2). The MEGAG program was used for phylogenetic analysis.
Aligned sequences were checked for quality and compared with deposited sequences in Gene-Bank,
NCBI, using BLAST.

Research findings: Based on morphological and molecular charactertions, Fusarium species,
including F. oxysporum, F. solani, F. acuminatum and F. equisti were identified. Fusarium
oxysporum was the most commonly isolated species from all the samples, followed by F. solani.
Fusarium acuminatum and F. equisti were isolated at both vegetative and mature stages of plants
growth. The results showed that morphological approach fails to detect many biological factors,
whereas molecular and phylogenetic approaches can be useful in identifying these factors.

Keywords: Cicer arietinum, ITS-rDNA, Fusarium wilt, Phylogenetic analysis
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