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Figure 1

In May 2014, strawberry plants (Fragaria x ananassa variety Amesti™)
growing in Norfolk, East Anglia (UK) were observed showing stunting,
yellowing and poor establishment. The young plants had been imported
from Spain in March 2014, and were cultivated over 1.35 hectares on a
table-top system under polytunnels, where approximately 1% of the crop
showed symptoms as described above. 
Leaf material was collected from thirteen randomly selected plants. DNA
was extracted using the CTAB method of Doyle & Doyle (1990). Samples
were tested by real-time PCR using the universal phytoplasma assay
(Hodgetts et al., 2009) and three of the samples were found to be positive.
Nested PCR of the 16S rRNA gene was performed using universal
phytoplasma primers P1 and P7, followed by R16F2n and R16R2 as
described in Hodgetts et al. (2007), where the same three samples produced
the specific 1,250 bp amplicon. PCR amplicons were cloned into the
pGEM®-T Easy Vector System (Promega) and four randomly selected
clones from each sample were sequenced. Analysis of the clones revealed
the presence of single nucleotide polymorphisms (SNPs) within each of the
samples, containing 6, 7 or 8 SNPs. The most prevalent sequence was
submitted to NCBI (GenBank Accession No. KM406462). Phylogenetic
analysis and sequence identification were undertaken which identified the
phytoplasma as a 'Candidatus Phytoplasma solani'-related strain, with 100
% similarity to numerous strains of 'Ca P. solani', and 99.6 % sequence
similarity to the type strain STOL11 (AF248959) (Fig. 1). 
'Ca. P. solani'’ has been previously reported in strawberry in Italy (Terlizzi
et al., 2006), whilst numerous other phytoplasmas have been identified in
strawberry plants in various countries. To our knowledge, this is the first

time 'Ca. P. solani' has been detected in the UK, and is a significant finding
as the phytoplasma is an EPPO (European and Mediterranean Plant
Protection Organization) A2 listed pathogen. As a result, all of the infected
plants have been destroyed and containment and eradication measures are
in place. Additional surveys to identify the presence of potential vectors are
underway and surveillance action will be undertaken. 

Acknowledgements
Phytoplasmas were held under Defra Plant Health licence No. PHSI
23/6501.

References
Doyle JJ, Doyle JL, 1990. A rapid total DNA preparation procedure for
fresh plant tissue. Focus  12, 13-15.
Hodgetts J, Ball T, Boonham N, Mumford R, Dickinson M, 2007. Use of
terminal restriction fragment length polymorphism (TRFLP) for
identification of phytoplasmas in plants. Plant Pathology 56, 357-365. 
http://dx.doi.org/10.1111/j.1365-3059.2006.01561.x
Hodgetts J, Boonham N, Mumford R, Dickinson M, 2009. Panel of 23S
rRNA gene-based real-time PCR assays for improved universal and group-
specific detection of phytoplasmas. Applied and Environmental
Microbiology 75, 2945-2950. http://dx.doi.org/10.1128/AEM.02610-08
Terlizzi F, Babini AR, Credi R, 2006. First report of stolbur phytoplasma
(16SrXII-A) on strawberry in Northern Italy. Plant Disease 90, 831. 
http://dx.doi.org/10.1094/PD-90-0831A

Powered by TCPDF (www.tcpdf.org)

To cite this report: Hodgetts J, Flint LJ, Daly M, Harju VA, Skelton AL, Fox A, 2015. Identification of 'Candidatus Phytoplasma solani' (16Sr
XII-A) infecting strawberry plants in the United Kingdom. New Disease Reports 31, 5. http://dx.doi.org/10.5197/j.2044-0588.2015.031.005
©2015 The Authors This report was published on-line at www.ndrs.org.uk where high quality versions of the figures can be found.

New Disease Reports is a peer-reviewed on-line journal published by the British Society for Plant Pathology,
for more information visit http://www.ndrs.org.uk/ Page 5

http://dx.doi.org/10.1111/j.1365-3059.2006.01561.x
http://dx.doi.org/10.1128/AEM.02610-08
http://dx.doi.org/10.1094/PD-90-0831A
http://www.tcpdf.org
http://dx.doi.org/10.5197/j.2044-0588.2015.031.005

