Bulletin of Insectology 64 (Supplement): S63-S64, 2011
ISSN 1721-8861

Detection and identification of aster yellows and stolbur
phytoplasmas in various crops in Spain
Ana ALFARO-FERNÁNDEZ, María DEL CARMEN CEBRIÁN, Francisco José VILLAESCUSA, María Isabel
FONT-SAN-AMBROSIO
Instituto Agroforestal del Mediterráneo, Universidad Politécnica de Valencia, Camino de Vera 14, 46022 Valencia,
Spain

Abstract
In this study ‘Candidatus Phytoplasma asteris’ (subgroups 16SrI-B) and stolbur phytoplasma (subgroup 16SrXII-A) were sporadically identified in several horticultural crops in Spain by nested-PCR and RFLP analyses. One parsnip sample was infected
with stolbur, and ‘Ca. P. asteris’ was detected in lettuce and chicory plants. However, these two phytoplasmas were able to infect
also carrot, celery and radish. This work extends the knowledge of phytoplasma diversity affecting horticultural crops in Spain.
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Introduction
Phytoplasmas are a group of pathogenic phloemrestricted plant wall-less prokaryotes (class Mollicutes)
naturally transmitted by phloem-sap feeding insects
specifically leafhoppers, planthoppers and psyllids (Lee
et al., 2000). Plants infected by phytoplasmas exhibit
symptoms that suggest profound disturbances in the
normal balance of plant hormones or growth regulators
(Lee et al., 2000; Bertaccini and Duduk, 2009). The
development of polymerase chain reaction (PCR) techniques with universal primers pairs for general detection of various phytoplasmas and restriction fragment
length polymorphism (RFLP) analysis of the 16S
rDNA fragment enables phytoplasma detection, differentiation and classification (Lee et al., 1993; Lee et al.,
1998; Marzachì, 2004). To date, 19 RFLP groups and
more than 40 sub-groups have been identified based on
16S rDNA sequences (Bertaccini and Duduk, 2009).
The main objective of the present work was to determine phytoplasmas presence in some affected horticultural Spanish crops which showed symptoms referable
to phytoplasma presence, and identify the specific phytoplasmas groups and strains present in those samples.
Materials and methods
Samples of different horticultural crops with phytoplasmas-like symptoms were collected in different years
(table 1). Healthy samples of each plant species and
positive samples to stolbur and ‘Ca. P. asteris’ were also
included in the assay as negative and positive controls,
respectively. Total DNA was extracted as described
Green and Thompson, (1999). A nested-PCR assay was
performed using the universal phytoplasma primers
P1/P7 (Deng and Hiruki, 1991; Schneider et al., 1995)
in the first amplification followed by R16F2n/R16R2
(Gundersen and Lee, 1996) in the second amplification
to detect phytoplasmas in the affected plants. The PCR

products were analysed on 1.2% agarose in TAE buffer
gels, stained in ethidium bromide and visualized with a
UV transilluminator. Restriction fragment length polymorphism (RFLP) analysis of the nested-PCR products
(1.2 kb 16S rDNA fragments) was used for identification of the phytoplasmas detected (Lee et al., 1998) with
MseI and HhaI endonucleases (MBI Fermentas, Vilnius,
Lithuania).
Results and Giscussion
Fragments of the expected size (1.2 kb) were only amplified from the symptomatic samples and positive
controls, but were not produced from healthy samples
or water used as negative controls. The RFLP profiles
when compared with control phytoplasma profile and
with profiles of other phytoplasma 16S rRNA groups
described by Lee et al. (1998) indicated that the phytoplasmas present in the different plant species belong
to the 16SrI-B (‘Ca. P. asteris’) and 16SXII-A
(stolbur) subgroups (table 1). In some horticultural
crops only one phytoplasma was detected, as for example in lettuce where just ‘Ca. P. asteris’ was identified. However, in carrot, celery or radish both phytoplasmas were found. Phytoplasmas have been described in all the analyzed hosts in previous works
worldwide. In some cases the phytoplasmas reported
were the same as in this study such as in lettuce
(Zhang et al., 2004). However in other crops the phytoplasmas detected were different, as for example, celery which was reported to be infected by tomato big
bud phytoplasma (subgroups 16SrI-A) in Australia
(Tran-Nguyen et al., 2003) or stolbur (subgroups
16SrXII-A) in Czech Republic (Navratil et al., 2009)
and parsnip which was infected by aster yellows phytoplasma (subgroups 16SrI) in Canada (Kadhair and
Evans, 2000). To our knowledge, this work represents
the first report of phytoplasmas detected in chicory,
radish, parsnip and celery in Spain.

Phytoplasma detection and characterization I

Table 1. Samples of different horticultural crops collected in different regions of Spain showing phytoplasma-like
symptoms and characterization of the phytoplasmas by RFLP analyses with endonucleases MseI and HhaI.
Host

Sample code

Carrot

Car-97
Car-05
Car-09-1
Car-09-2
Car-10-1
Car-10-2
Car-10-3
Cel-07
Cel-08
Cel-09
Cel-10-1
Cel-10-2
Rad-10-1
Rad-10-2
Let-08-1
Let-08-2
Let-09
Par-09
Chi-99

Celery

Radish
Lettuce
Parsnip
Chicory

Year of
Collection
1997
2005
2009
2009
2010
2010
2010
2007
2008
2009
2010
2010
2010
2010
2008
2008
2010
2009
1999

Region
Canarias
La Rioja
Alicante
Alicante
Albacete
Alicante
Valladolid
Alicante
Alicante
Alicante
Alicante
Alicante
Valencia
Valencia
Castellón
Castellón
Castellón
Alicante
Murcia
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