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CLADOSPORIUM CLADOSPOROIDES, PATHOGEN OF SUNFLOWER 
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The sunflower (Helianthus annuus L.) is one of the most important oil crops in the world and 

the most important cultivated oil crop in Serbia, where it is grown on about 160,000 to 

210,000 ha and the seed yield ranging from 1.7 to 2.3 t/ha. Several seed-borne fungi 

including species of Alternaria, Aspergillus, Cladosporium, Drechslera, Epicoccum, 

Fusarium and Penicillium, have been reported from sunflower seeds and could cause 

different levels of losses in its production. During the routine seed quality control and seed 

health testing analysis of sunflower, according to ISTA Rules, Cladosporium spp. infection 

was observed on an average of 5%. The aim of this study was the isolation and identification 

of Cladosporium spp. based on their morphological characteristics and molecular analyses. 

Isolation of the pathogen was carried out by transferring infected seeds onto a potato dextrose 

agar (PDA), and incubated for 5 days at 25 °C. Cladosporium-like colonies were transferred 

onto fresh PDA and water agar (WA, 17 g agar and 1 liter of distilled H2O) to obtain 

monosporial isolates. Seven days later, five isolates formed grey-greyish brown, velvet-like 

colony with apically and laterally branched conidiophores. Margin of the colony was white to 

grey-olivaceous. Conidias were mostly globose to subglobose, 3-4.5 µm in diameter, mild to 

dark olivaceous brown. Based on morphological characteristics all isolates belong to C. 

cladosporoides species. To confirm pathogenicity, the sunflower plants grown in pots were 

inoculated with the previously obtained isolate of C. cladosporoides, all plants were 

inoculated with a suspension of conidia (1103 conidia/mL) of 7-day-old fungal culture on 

PDA. The pathogenicity test showed that all five isolates of C. cladosporoides caused 

development of prominent symptoms on inoculated sunflower seedlings, confirming their 

pathogenicity. In all symptomatic sunflower seedlings, the presence of C. cladosporoides was 

confirmed by re-isolation and morphological comparison with a respective isolate. 

Identification of representative isolate 54Sun was confirmed by molecular analyses. Total 

DNA was extracted directly from fungal mycelium with a DNeasy Plant Mini Kit (Qiagen, 

Hilden, Germany). Molecular detection utilizing PCR and primers specific for ITS region 

successfully amplified one clear band of the predicted size between 500-600 bp in 54Sun 

isolates, as well as the positive control. No amplification was obtained in the negative control 

(PCR mix with RNase-free water). After purification with a QIAquick PCR Purification Kit 

(Qiagen), the amplified DNK product was sequenced directly in both directions and 

deposited in GenBank (Accession No. MH496035). Obtained sequence of the Serbian isolate 

was compared with the previously reported isolates available in the GenBank 

(http://www.ncbi.nlm.nih.gov/BLAST/), using the ClustalW program and MEGA7 software. 

The ITS sequence showed 100% homology with the C. cladosporoides isolates MH474491, 

MH474488 and MH474410 from USA, and the isolate MG719633 from Pakistan. C. 

cladosporoides is known as one of the predominant seed-borne pathogens. According to our 
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results, the presence of C. cladosporoides has no significant influence on the quality of 

sunflower seed or seed germination. 

Key words: sunflower, C. cladosporoides, PCR, sequencing. 
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