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Identification and characterization of collapse on tomato and cucumber
caused by Plectosphaerella cucumerina in Iran

M. Mirtalebi and Z. Banihashemi'

(Received: 13.6.2016; Accepted: 24.9.2016)

Abstract

In summer 2015, cucumber and tomato plants with collaps and decline symptoms were collected from fields
in Bajgah and Kaftarak regions in Fars province and transported to the laboratory. After isolation of the
causal agent, single spore colonies were derived prior to morphological identification. Colonies on PDA
plates were buff or salmon pink; the mycelium was slimy with sparse or absent aerial hyphae. Conidiophores
were solitary, unbranched or rarely irregularly branched and the conidiogenous cells could be described as
phialidic, hyaline and smooth. Occasionally the conidiogenous cells showed one septa near the base. Conidia
were aggregated in slimy heads, hyaline, ellipsoidal, tapering gradually to rounded apex and base, septate or
aseptate. These characteristics are typical of Plectosphaerella cucumerina (Lindf.) W. Gams. (anamorph:
Plectsporium tabacinum). The internal transcribed spacer (ITS) region of the isolates was amplified using
primers ITS1 and ITS4 and sequenced. Blast analysis of the sequences showed identity of the isolates to P.
cucumerina. Based on sequence analysis of ITS region, the fungal isolates showed nucleotide variation.
Bajgah and Kaftarak isolates were identified as two molecular subgroups. Pathogenicity tests were also
conducted on tomato, cucumber, pepper, watermelon and melon plants. 3-4 weeks after inoculation, 70%
inoculated plants showed symptoms including wilting, root and collar rot, dwarfing of stem and root and
death of seedling. This is the first report of P. cucumerina causing tomato and cucumber collapse in Iran
with characterization of the fungus based on morphological, pathogenicity and molecular data.
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Table 1. Isolates of Plectosphaerella cucumerina isolated from root of cucumber and tomato with decline
symptoms in this study and their accession numbers in the GenBank database.

Isolate . Average radial growth rate(mmd-) on Genbank accession

code Host Locality PDA at (°C) number

S5 Gay o e e ) a4 s Sl
[SES L 5 sl 1A= Lol

4 OL e t3) J=e (C) ;s PDA .t Lms Sleds )y
15 20 25 30

Pal Cucumber  Bajgah (Fars province) 24 3.8 5.1 0.2 KX371080

Pa2 Cucumber  Bajgah (Fars province) 23 3.7 4.8 0.1 KX371081

Pa3 Cucumber  Bajgah (Fars province) 2.6 4.1 5.2 0.1 KX371082

Pa4 Tomato Kaftarak (Fars province) 3.2 4.2 5.2 0.1 KX371083

Pa5 Tomato Kaftarak (Fars province) 3 4 5.1 0.1 KX371084

Pa6 Tomato Kaftarak (Fars province) 3.1 4.1 5 0.1 KX371085

gaeis balle Gluldar o 5 Olgme (Dbl 592y )90 5 (KB5S Sldllas ) 4B, IS 4 glalir jled e, Y Jod

RS PR

Table 2. GenBank accession numbers of Plectosphaerella cucumerina isolates used for phylogenetic studies.
Isolate's host and locality are indicated where known.

Species code Isolate Host Locality Accession number
€58 - 0L e il o Sl )
P. cucumerina CCTU Bamboo Iran K(C845226'
Plect4 Melon collar Italy HQ238977*
Plect10 Melon collar Italy HQ238979*
Plect22 Melon collar Italy HQ238981%
Plect28 Melon collar Italy HQ238983%
Plect143 Pepper collar Italy HQ238987*
Plect216 Melon root Italy HQ238992*
Plect275 Water melon collar Italy HQ238996*
Plect368 Asparagus base turion Italy HQ239004
Plect373 Tomato collar Italy HQ239006*
ARC2 - - U66732°
- - - L36640*
HLDTI15 Tomato China KC894931°
P. alismatis GAMS2 Water-plantain Netherlands AY572021°
P. citrullae Plect189 Water melon root Italy HQ238964°
P. delsorboi MAFF 238958 Siam tulip Japan AB264788’
P. melonis Plect228 Melon root Italy HQ238967*
P. pauciseptata Plect135 Tomato collar Italy JQ246958°
P. plurivora Plect32 Tomato collar Italy HQ238969*
P. ramiseptata Plect464 Tomato root Italy JQ246955°
Acremonium cucurbitacearum CBS408.95 - - DQ825963"
Gibellulopsis nigrescens CBS 387.35 EF5438548

lArzanlou et al. 2013. “Carlucci et al. 2012. *Chen et al. 1996. 4o Donnell & Gray 1995. °Xu et al. 2014. ° Pitt et al.
2004 " Unpubl. data (Nagao,H., Sato,T. & Kakishima, M.). *Zare et al. 2007.
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Fig 1. Plectosphaerella cucumerina. A-D) Colonies on PDA after 10 days at 25°C, E &F) Phialides, G)
Conidiogenous cell with one septate near the base, H) Slimy head of conidia, I) Septate conidia, J) Aseptate

conidia. (Scale bars= 10 pm).
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Fig 2. Symptoms on several hosts caused by Plectosphaerella cucumerina including wilting, root and collar rot,
dwarfing of stem and root and death of seedling. A) melon, B) pepper, C), watermelon and D) cucumber. (The

control plant placed in the left of each figure).
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Fig 3. Phylogeny of the Plectosphaerella cucumerina isolates of Bajgah and Kaftarak regions in Fars province
inferred from the ITS regions of the rDNA in Maximum likelihood phylogenetic tree. Bootstrap values (> 60%)
are shown as percentages of 1,000 replicates at the branch point. Gibellulopsis nigrescens isolate CBS 387.35 is
included as outgroup. Plectosphaerella cucumerina isolates recovered in this study indicated in bold.
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