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First Report of Pectobacterium versatile Causing Blackleg of Potato
in Serbia
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Potato blackleg is frequently observed in the Backa region of Vojvodina
province, one of the largest potato-growing areas in Serbia. It usually occurs
in June and July. In July 2020, blackleg symptoms (stem necrotic lesions,
vascular discoloration, hollow stems, and wilting of whole plants) were noted
on cultivar VR808 in a 28-ha field in Magli¢ village (GPS: 45.349325°N,
19.542768°E). Disease incidence was 20 to 25%. Isolations were performed from
12 potato samples on crystal violet pectate medium. Stem sections with brown
lesions and healthy tissue (~10 cm) were surface sterilized with 70% (w/v) EtOH
and rinsed with sterile distilled water (SDW). Small pieces from the edges of stem
lesions were soaked in phosphate-buffered saline for 20 min and plated (Klement
et al. 1990). Single colonies that formed pits after 48 h at 26°C were restreaked
onto nutrient agar, where creamy white colonies with smooth surfaces formed.
Thirty isolates were selected, and DNA was analyzed by PCR using the partial
dnaX gene with primers dnaXf/dnaXr for Pectobacterium and Dickeya identifica-
tion (Stawiak et al. 2009). A characteristic band of 535 bp was amplified in all iso-
lates (Stawiak et al. 2009). DNA sequence alignment showed two distinct groups
of isolates, which were genetically uniform within each group. BLASTn estab-
lished that the dnaX sequence of the first group (19 isolates) had 99.79% identity
with NCBI-deposited Pectobacterium versatile strains 14A and 3-2 from potato
from Belarus (CP034276 and CP024842) and SCC1 from Finland (CP021894).
The remaining 11 dnaX sequences had 100% identity with Pectobacterium
carotovorum subsp. carotovorum strain  CFBP7081 from water in Spain
(MK516961). The partial dnaX sequences of three Serbian P. versatile isolates
(Pv1320, Pv1520, and Pv1620) and one P. carotovorum subsp. carotovorum
(Pcc2520) were deposited in GenBank as MW839571, MW805306, MW839572,
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and MW805307, respectively. These results, indicating combined infection, signify
the first identification of P. versatile in Serbia. Multilocus sequence analysis per-
formed with proA (proAF1/proAR1) and mdh (mdh2/mdh4) genes (Ma et al.
2007; Moleleki et al. 2013) grouped three tested Serbian isolates together with P.
versatile strains from NCBI. For both genes, BLASTn revealed 100% homology
with strain SCC1 from Finland. Three P. versatile isolates were deposited under
MZ682623 to 25 for proA and MZ682620 to 22 for mdh. According to routine
tests for Pectobacteriaceae (Schaad et al. 2001), the microbiological traits were
identical to P. versatile (Portier et al. 2019). Pathogenicity was tested on cultivar
'VR808 with isolates Pv1320, Pv1520, and Pv1620 as follows: (i) surface-sterilized
tuber slices with holes in the center were filled with 100 ul of bacterial suspension
(10° CFU/ml) to test the ability to cause soft rot, and (ii) 4-week-old plants with a
third true leaf (~30 cm tall) were inoculated by injecting stems with suspension
(107 to 10° CFU/ml) at 5 cm above the soil line. Controls were treated with SDW.
Inoculated plants were kept at 25°C and >70% RH. Each assay was replicated
twice. Soft rot appeared on tuber slices 24 h after inoculation. On inoculated stems,
initial symptoms manifested as greasy elongated spots at inoculation sites 2 days
after inoculation (DAI), which subsequently extended along the vascular tissue
and became necrotic. Whole-plant decay was at 5 DAI; controls remained healthy.
To complete Koch’s postulates, bacteria were reisolated from symptomatic plants
and confirmed by PCR and sequencing of dnaX. This first report of P. versatile in
potato indicates that blackleg in Serbia is caused by a diverse bacterial population.
This pathogen was first designated ‘Candidatus Pectobacterium maceratum’
(Shirshikov et al. 2018) and renamed P. versatile sp. nov. (Portier et al. 2019).
P. carotovorum subsp. brasiliensis is the dominant pathogen in Vojvodina prov-
ince and was recently noted in combined infection with Dickeya dianthicola
(Markovi¢ et al. 2021). Findings in this study are highly relevant, with the diversity
in potato blackleg pathogens likely due to the increasingly widespread distribution
of imported seed potatoes.

References:

Klement, Z., et al. 1990. Methods in Phytobacteriology. Akademiai Kiado, Budapest,
Hungary.

Ma, B., et al. 2007. Phytopathology 97:1150.

Markovié, S., et al. 2021. Plant Dis. 105:1080.

Moleleki, L. N., et al. 2013. Eur. J. Plant Pathol. 135:279.

Portier, P., et al. 2019. Int. J. Syst. Evol. Microbiol. 69:3207.

Schaad, N. W, et al. 2001. Laboratory Guide for Identification of Plant Pathogenic
Bacteria, 3rd Ed. APS Press, St. Paul, MN.

Shirshikov, F. V., et al. 2018. Genome Announc. 6:¢00260-18.

Stawiak, M., et al. 2009. Eur. J. Plant Pathol. 125:245.

The author(s) declare no conflict of interest.
e-Xtra

Keywords: potato, blackleg, pathogen detection, prokaryotes


https://doi.org/10.1094/PDIS-06-21-1128-PDN
https://doi.org/10.1094/PDIS-06-21-1128-PDN
mailto:tanjaizbis@gmail.com

