
Bulletin of Insectology 60 (2): 365-366, 2007 
ISSN 1721-8861 

 

Uneven distribution of stolbur phytoplasma in Italian 
grapevines as revealed by nested-PCR 

 
Federica TERLIZZI, Rino CREDI 
Dipartimento di Scienze e Tecnologie Agroambientali (DiSTA), Università di Bologna, Italy 
 
 
 
Abstract 
 
The distribution and persistence of stolbur phytoplasmas were investigated in grapevines affected by “bois noir” (BN). The phy-
toplasma was detected using nested-PCR from different plant tissues. In summer it was more frequently detected in symptomatic 
leaf samples (96.8%), whereas only a low proportion of positive samples was obtained from symptomless leaf samples (12.5%). 
The analysis of phloem samples from symptomatic and asymptomatic shoots, only revealed a positive reaction (11.1%) with the 
former. In the same BN-affected grapevines checked during winter, only a low proportion of dormant cane (19%), cordon (8.3%) 
and root (9%) samples were PCR-positive. Moreover, the pathogen was never detected in trunk or in leaf samples collected from 
recovered grapevines. The present data indicate an uneven distribution of stolbur in infected grapevines and that the phytoplasma 
seldom persistently infect plants from year to year. 
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Introduction 
 
“Bois noir” (BN), one of the most important grapevine 
yellows in Europe, is induced by a phytoplasma belong-
ing to the stolbur (16SrXII-A) ribosomal group (Lee et 
al., 1998). The phytoplasma is vectored by the poly-
phagous planthopper Hyalesthes obsoletus Signoret 
from vineyard weeds to grapevines (Maixner et al., 
1995; Sforza et al., 1998). 

BN occurs, often with high incidence and severe eco-
nomic problems, in all Italian viticultural areas includ-
ing those of Emilia-Romagna (Credi et al., 2001). 
Symptoms are evident in summer-fall and affected 
grapevines may display a systemic or local distribution. 
Persistent disease expression year after year has been 
observed, but symptom remission can also occur in Vitis 
vinifera cultivars (Credi, 1989). 

Little is known about most of the host-pathogen inter-
actions due to lack of investigation. For example, phy-
toplasma distribution and persistence in symptomatic 
and recovered grapevines. For this reason, a specific 
study was setup. The current results are reported here 
and their significance discussed. 
 
 
Materials and methods 
 
For the study, 23 grapevines of cultivars Ancellotta, 
Lambrusco Salamino, Sangiovese and Trebbiano Ro-
magnolo, from different vineyards located in Emilia-
Romagna (northern Italy), were examined. All selected 
grapevines had a recorded BN history over the 2003-
2005 period. On sampling, 17 plants were diseased 
showing local or systemic symptom presence. Six plants 
were classified as recovered and had been stolbur-
positive the previous summer. Grapevines were trained 
to the cordon system with Sylvoz or spur pruning and 
their age ranged from 4 and 35 years. 

To determine phytoplasma location within grapevines 
during the summer and the subsequent winter, the can-

opy of each plant was usually divided into sections and 
leaf, shoot, dormant cane and cordon samples were 
taken. Ten grapevines were also sampled from root and 
trunk tissues. Vascular tissue was randomly collected 
from these single plant parts and pooled into one sam-
ple. Stolbur distribution was investigated in more detail 
using 5 grapevine plants that showed BN symptoms 
with a typical local distribution. These plants had also 
exhibited BN during the previous two vegetative sea-
sons. In September, 2 to 4 shoots samples were selected 
from each cordon, alternatively with and without leaf 
symptoms. Similarly, leaf samples collected from 3 sin-
gle shoots of each recovered grapevine was tested. 
Grapevines with a systemic distribution of the disease 
were assessed with leaf sample from some shoots with 
obvious symptoms. 

Total DNA was extracted from leaf veins and petioles, 
scrapings of vascular tissue from shoots, dormant canes, 
roots, cordons and trunks, according to Marzachì et al. 
(1999). A separate sterile scalpel blade was used for e-
ach sample to avoid contamination. Samples were then 
screened using the universal primer pair P1/P7 in direct 
PCR, and the primer pair fStol/rStol in nested PCR to 
amplify a specific target sequence of the stolbur phyto-
plasma (Maixner et al., 1995). After amplification each 
sample was electrophoresed in a 1% agarose gel; prod-
ucts were then stained with ethidium bromide and visu-
alized by UV transillumination. 
 
 
Results 
 
In the BN-diseased grapevines selected for stolbur dis-
tribution and persistence studies, the phytoplasma was 
successfully detected by the nested-PCR technique. 
However, not all plants were positive in every sampling 
period. For example, symptomatic leaf samples of all 
the 23 grapevines tested in September were stolbur-
positive. On the contrary, just a low proportion of 
grapevines were positive, 6/12, in the January sampling. 
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Four of these contained the phytoplasma in a dormant 
cane, whereas the fifth and the sixth appeared to be in-
fected at the root and cordon levels, respectively. 

None of the grapevines showing typical BN symptoms 
were phytoplasma-positive in all tissue types at the 
same sampling period. For instance, a very high propor-
tion (31/32) of symptomatic leaf samples were positive, 
whereas only a very low proportion was obtained (2/16) 
with leaves collected from asymptomatic shoots. 

Results of the molecular assays performed on the 5 
grapevines with a local distribution of the disease along 
the cordons were as follows: all leaf samples collected 
from single symptomatic shoots were positive (9/9), 
whereas none of 8 leaf samples from single asympto-
matic shoots was found to be infected. When phloem 
samples were analysed from the same shoots, a positive 
reaction was only obtained from the symptomatic ones. 
None of the symptomless shoots appeared to be infected 
by the phytoplasma. 

In January, a very low proportion of stolbur-positive 
samples was obtained from dormant canes (4/21), cor-
dons (1/12) and roots (1/11). On the other hand, the 
phytoplasma was never detected in samples from trunk 
(0/5) tissues. 

Finally, all the recovered grapevines employed to ver-
ify the presence of stolbur phytoplasmas were found to 
be phytoplasma-free. Thus, none of the 18 leaf samples 
collected in September from separate shoots showed a 
positive reaction. 
 
 
Discussion 
 
Nested-PCR assays for stolbur phytoplasmas were used 
to investigate its distribution and persistence in grape-
vines affected by BN. 

At summer sampling, the highest proportion of phyto-
plasma presence was revealed amongst the symptomatic 
leaf samples. Only a few symptomless leaf samples 
tested positive. In shoots from the same BN-diseased 
grapevines, the pathogen was only detected in a phloem 
sample from an obviously affected shoot. 

At winter sampling, the proportion of positive reac-
tions markedly decreased: stolbur was only detected in 
some dormant canes in a root and in a cordon sample. In 
addition, phytoplasma infection was not demonstrated 
in other tissue types such as trunks. 

Molecular analyses performed on some recovered 
grapevines severely affected and PCR-positive the pre-
vious summer, showed that none of the leaf samples 
contain the phytoplasma. 

These results, although preliminary, strongly suggest 
that stolbur is unevenly distributed, seldom spreading 
systemically throughout grapevines and rarely infecting 
them persistently from year to year. This is in agreement 
with the low percentage of BN transmission by grafting 
verified using dormant cuttings from diseased grape-
vines (Osler et al., 2002; Credi et al., unpublished). 

Hovewer the symptoms remission may be due related to 
the disappearance of the phytoplasma from grapevines. 

Seasonal distribution of grapevine phytoplasmas has 
been also studied in Australia (Constable et al., 2003). 
However, the results obtained there appear to differ 
from our observations. A possible explanation is that 
different experimental conditions may influence the 
mechanism behind the movement of these pathogens in 
infected plants. The detectable levels of phytoplasma in 
different tissues of individual grapevines may also fluc-
tuate throughout the year and from season to season. In 
conclusion, further work needs to be done to improve 
our knowledge of these important aspects. 
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