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Hot water treatment and field coverage 
of mother plant vineyards to prevent propagation material 

from phytoplasma infections 
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Abstract 

Phytoplasma may be transmitted by the propagation of scions and/or cuttings collected from diseased plant during a period of 
symptom latency. Although propagation itself usually results in a strong reduction of the infection in the progeny, some infected
plants may survive bringing the pathogen in a new vineyard. These aspects are particularly important in the production of grape-
vine “base” material (i.e. the source of clonal material to establish commercial nursery mother plant vineyards). Hot water treat-
ment of propagation material and a insect-proof coverage of mother plant vineyards could strongly prevent from this danger. The
experiences recently achieved on the matter in Piedmont (north west Italy) are reported in this paper. 
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Introduction 

“Flavescence dorée” (FD) and “bois noir” (BN) are se-
rious grapevine diseases caused by two genetically dis-
tinct phytoplasmas, although showing an identical 
symptom expression. FD is associated with an elm yel-
lows-type phytoplasma transmitted by the leafhopper 
Scaphoideus titanus, while BN is associated with a 
stolbur-type phytoplasma transmitted by the leafhopper 
Hyalesthes obsoletus. FD and BN diffusion in the com-
mercial vineyards is mainly due to the vectors, however 
the propagation of infected plants by nurseries may also 
contribute to worsen the problem. Although propagation 
itself usually results in a strong reduction of the infec-
tion in the progeny, some infected plants may survive 
bringing the disease in a viticultural area previously 
free. In this respect the role played by propagation is not 
of minor interest, particularly in the production of the 
“base” material (i.e. the source of clonal material to es-
tablish commercial nursery mother plant vineyards). 

Hot water treatment (HWT) has been proposed since 
1966 by Caudwell to cure dormant woody plant material 
from phytoplasmas. Afterward other works showed the 
effectiveness of the treatment against these pathogens 
(Caudwell et al., 1990; Tassart-Subirats et al., 2003), 
although some other experiences indicate the BN more 
difficult to be completely eradicated than FD (Borgo et 
al., 1999; Bianco et al., 2000; Mannini and Marzachì, 
2007). 

HWT, however, must be carefully applied because 
may interfere with the vitality of woody propagation 
material. This is one the main reasons why HWT did 
not meet the favour of nurseries, especially in Italy, 
where some experiments carried out in the past gave 
unclear results on this respect showing a strong variabil-
ity in the plant survival rate depending on the variety 
and on the type of material (Frausin et al., 1999; Moretti 
et al., 2002). Not so in France where HWT is consid-
ered a reliable technique and it is compulsory for the 
“base” propagation material. Recent experiences carried 

out in Piedmont (Mannini and Marzachì, 2007) con-
firmed the reliability of HWT when done with a proper 
equipment. 

The other fundamental aspect in terms of prevention 
from FD and BN is the protection of the mother plant 
vineyards (MPV) from the vectors. Despite the insecti-
cide sprays in fact, some infected insects coming from 
the surroundings may survive introducing the disease in 
the mother vine source block. The isolation of mother 
plants from the outside would be the only way to mini-
mize this possibility. 

Materials and methods 

In recent time the Grapevine Premultiplication Centre of 
Piedmont has set a new approach in the production of 
clonal “base” material, introducing the complete isola-
tion of the MPV from ground (except roots) and the out-
side and the HWT of the dormant wood during the 
propagation. The attempt is the prevention at the highest 
level from any possible virus and phytoplasma infection 
in the propagated material. 

The healthy clonal “primary sources” are kept indi-
vidually potted inside a screen-house. Each clone is rep-
resented by three plants (on its own roots). The isolation 
from the soil and from the outside, thanks to a double 
insect-proof net, safeguards the original sanitary status 
of the clones from both virus and phytoplasma. Accord-
ing to the national regulations, the so-called “initial ma-
terial” is collected from those mother plants to establish 
the MPV suitable for the production of “base” material. 
The new technique consists in planting in the field the 
MPV under a cover of an insect-proof tunnel provided 
with a double room entrance and with the complete 
plastic mulching of the ground. The tunnels are 2.70 m 
high and 3.00 m wide at the base and 1.50 m wide at the 
top. Each plant row is isolated from the others. Along 
the rows a metallic structure is designed to support the 
net coverage as well as the wire sets to uphold the plant 
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canopy. In the upper part of the tunnels a plastic pipe 
runs with sprinklers for fungicide and insecticide sprays. 
The chemicals for spraying are poured in the pipe from 
the outside. Another plastic pipe for water supply is lo-
cated under the mulching. Vineyard management (i.e. 
the entry of workers inside the tunnels) is limited to 
green and winter pruning, and to routine sanitary in-
spections. The soil on which MPV are planted is sandy 
and Xiphinema index-free. 

The own rooted plants of the different clones are dis-
tributed along the rows in five-vines plots separated 
from each others by a five meters of empty row. This to 
prevent possible mistakes during winter wood collection 
(i.e. blending of the wood from different clones) and the 
movement of grape mealy bugs, known as virus vectors, 
from one plot to another, in case they were incidentally 
present under the tunnels. In addition to insecticide 
sprays, the insect-proof net prevents plants from possi-
ble contact with vector insects coming from the outside, 
as well as the mulching stops the growth of weeds, pos-
sible hosts of Hyalesthes obsoletus Signoret or other BN 
vectors.

The woody propagation materials collected from the 
covered MPV are then processed by HWT at a mini-
mum of 50 °C x 45’ before grafting or, alternatively, at 
the final stage of the propagation as graftings (grafted 
and rooted vines) before the distribution to the commer-
cial nurseries. The HWT at 52 °C x 45’ may also be 
used to increase the prevention from BN, in this case 
however a reduction of the take rates in the propagation 
should be expected. 

Results and discussion 

In the first year, the vines of MPV under the tunnels de-
veloped vigorously, showing no water stress or phyto-
sanitary problems (such as powdery or downy mildew). 
As expected, no dangerous insects were found in the 
chromotropic traps and no weeds developed through the 
mulching. The HWT, carried out with a specific equip-
ment, had no or slight negative effect on the vitality of 
propagation material. After three years of HWT experi-
ence, the reduction of vine take compared to the un-
treated control, ranged from 0 to a maximum of 20% 
when using higher temperatures (52 °C x 45’), confirm-
ing the reliability of HWT. 

This new strategy for the production of clonal “base” 
material, first example at national level, is an attempt to 
prevent at the highest degree the propagation material 
from any possible virus and phytoplasma infection. In 
this scheme, the material remains always protected from 
the outside being originated initially from the screen-
house and then from the field covered MPV. As a final 
guarantee of safety, the woody material undergoes to 
HWT during propagation processing. 

In order to prevent clonal plants from virus infection, 
the MPV for the production of “base” material are often 
located in non viticultural areas, environments quite 
susceptible to BN for the large presence of weeds, pos-
sible host of vectors. There are reports of MPV removed 

few years after planting due to the high number of BN 
infected plants. In these situations the coverage of MPV 
and the HWT applied to propagation material may result 
very advisable. 

The proposed scheme is strongly suggested for the 
production of “base” material, however it could also be 
very useful for the production of “certified” material 
when the MPV of commercial nurseries are located in 
areas with a high rate of the disease or for cultivar very 
sensitive to FD and BN (Chardonnay, Barbera, etc.). 
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