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Abstract 
 
Preliminary results of nested-PCR indicated that phytoplasmas were detected in willow (Salix babylonica Linn) showing yellows, 
ball-like structures and small leaves symptoms collected in Valencia Province (Eastern Spain). RFLP analyses showed that the 
phytoplasmas belonged to the stolbur group (16SrXII). 
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Introduction 
 
Willow (Salix babylonica Linn) is a traditional tree 
normally grown in urban areas in Valencia Province 
(Eastern Spain). For several years, symptoms character-
istic of diseases potentially associated with phytoplas-
mas presence have been observed in willows in Valen-
cia. Affected trees showed yellows, thin leaves and 
ball-like structures (figure 1). 

The main objective of the present work was to verify 
phytoplasma presence in some affected willow tree 
showing abnormal symptoms and to identify the phy-
toplasma group present in those samples. The results 
presented here are preliminary and the work is in pro-
gress. 
 
 
Materials and methods 
 
Samples from different willow trees with phytoplasmas-
like symptoms were collected in 2003, 2010 and 2011. 

Healthy samples of willow, positive samples for 
stolbur and for ‘Ca. P. asteris’ were also included in the 
assay as negative and positive controls, respectively. 
Total DNA was extracted as described Green et al. 
(1999). 

A nested-PCR was performed using the universal 
phytoplasma primers P1/P7 (Deng and Hiruki, 1991; 
Schneider et al., 1995) in the first amplification fol-
lowed by R16F2n/R16R2 (Gundersen and Lee, 1996) 
in the second amplification to detect phytoplasmas in 
the affected trees. 

The PCR products were analysed in 1.2% agarose in 
TAE buffer gels, stained with ethidium bromide and 
visualized with a UV transilluminator. 

Restriction fragment length polymorphism (RFLP) 
analyses of the nested-PCR products (1.2 kb 16S rDNA 
fragments) were used for identification of the putative 
phytoplasma detected (Lee et al., 1998) with HhaI, 
 
 
 
 

MseI, RsaI and TaqI endonucleases (Fermentas, Vilnius, 
Lithuania) in 5% polyacrylamide gels. 
 
 
Results and discussion 
 
Fragments of the expected size (1.2 kb) were only am-
plified from symptomatic samples and positive con-
trols. No amplification was produced from healthy 
samples or water controls. The RFLP profiles when 
compared with control phytoplasma profiles (figure 2) 
and with profiles of other phytoplasma 16S rRNA 
groups described by Lee et al. (1998) indicated that the 
phytoplasmas present in willow trees belong to the 
stolbur group, 16SrXII. 

During 2008, aster yellows group 16SrI (subgroup 
16SrI-C) phytoplasma was associated with a yellows-
type disease of willows in China (Wei et al., 2009); to 
our knowledge, this work represents the first report of 
phytoplasmas in willow trees in Spain. 
 
 

 
 

Figure 1. Willow branch showing symptoms of ball-
like structures. 
(In colour at www.bulletinofinsectology.org) 
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Figure 2. Polyacrylamide 5% gel of the RFLP analyses 

of 16S rDNAs (nested-PCR products amplified with 
primers R16F2n/R16R2) using endonucleases HhaI, 
MseI, RsaI and TaqI of willow sample (lane 1), positive 
control aster yellows phytoplasma (lane 2) and positive 
control stolbur phytoplasma. Lane M, 100 bp DNA 
marker (Fermentas, Vilnius, Lithuania). 

 
 

References 
 
DENG S., HIRUKI C., 1991.- Genetic relatedness between two 

non-culturable micoplasma-like organisms revealed by nu-
cleic acid hybridization and polymerase chain reaction.- 
Phytopathology, 81: 1475-1479. 

GREEN M. J., THOMPSON D. A., 1999.- Easy and efficient 
DNA extraction from woody plants for the detection of 
phytoplamas by polymerase chain reaction.- Plant Disease, 
83: 482-485. 

GUNDERSEN D. E., LEE I-M.,  SCHAFF D. A., HARRISON N.A., 
CHANG C. J., DAVIS R. E., KINSBURY D.T., 1996.- Genomic 
diversity among phytoplasma strains in 16S rRNA group I 
(aster yellows and related phytoplasmas) and III (X-disease 
and related phytoplasmas).- International Journal of Sys-
tematic Bacteriology, 46: 64–75. 

LEE I-M., GUNDERSEN-RINDAL D. E., DAVIS R. E., BARTOSZYK 

I. M., 1998.- Revised classification scheme of phytoplasmas 
based on RFLP analyses of 16S rRNA and ribosomal pro-
tein genes sequences.- International Journal of Systematic 
Bacteriology, 48: 1153–1169. 

SCHNEIDER B., SEEMÜLLER E., SMART C. D., KIRKPATRICK B. 
C., 1995.- Phylogenetic classification of plant pathogenic 
mycoplasma-like organisms or phytoplasmas, pp. 369-380. 
In: Molecular and Diagnostic Procedures in Mycoplasmol-
ogy, Vol. I (RAZIN S., TULLY, J. G., Eds).- Academic Press, 
San Diego, CA, USA. 

WEI T., WU Y. F., WU. K. K., HOU W., 2009.- First report of 
a 16SrI-C group phytoplasma associated with a yellows-
type disease affecting willow plants in china.- Plant Dis-
ease, 93: 197. 

 
 
 
 

Corresponding author: Ana ALFARO-FERNÁNDEZ (e-mail: 
analfer1@doctor.upv.es), Instituto Agroforestal del Mediter-
ráneo. Universidad Politécnica de Valencia. Camino de Vera 
14, 46022 Valencia, Spain. 

 




