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On the ability-inability of Scaphoideus titanus BaLL to transmit different
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L. Carraro', N. Loi", C. Kuszara?, D. Crar®, E. Bounon-Papieu?® and E. Reratti!

') Dipartimento di Biologia Applicata alla Difesa delle Piante, Universita degli Studi di Udine, Ttalia

%) Station de Recherches sur les Mycoplasmes des Plantes, INRA, Dijon, France

Summary:

In a six-year transmission trial using Scaphoideus tiranus BalLL the results were negative when the source of

inoculum was symptomatic plants from vineyards of the Friuli-Venezia Giulia region. Transmissions were positive when the insects
were fed on Perera symptomatic grapevines of the Valdobbiadene area (Veneto region). The data confirm that different types of
grapevine yellows (GY) are present in the grapevine areas where we have been working. ELISA and PCR analyses corroborated that
transmissions by S. fitanus were positive only when the Flavescence dorée sensu stricto type of GY is present.
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Introduction

Flavescence dorée (FD), one of the grapevine yellows
(GY), was reported for the first time in France (CAUDWELL
1957), where it did considerable damage in Gascony in
the years 1955-1965. SCHVESTER et al. (1961) proved that
the agent of the disease was transmitted by the leafhopper
Scaphoideus littoralis BALL (= S. titanus Ball). GIANNOTTI
et al. (1969) and CAupweELL et al. (1971) demonstrated that
FD was caused by a mycoplasma-like organism (MLO).

In 1961, CaupweLL reported the presence in the north-
eastern grapevine areas of France of a disease called Bois
noir (BN), symptomatologically indistinguishable from FD
but not transmissible by S. tiranus. An analogous disease,
named Vergilbungskrankheit (VK) was described by GARTEL
(1959) in Germany. Similar diseases were frequently noted
in other grapevine areas of the world.

In Italy, a disease resembling to FD was discovered in
Lombardy, in the Oltrepo’ pavese grapevine area, in the
late sixties and later, in a rather sporadical form, in vine-
yards of Piedmont and the Piacenza province (BELLI et al.
1978). In the early eighties, heavy infections of an epi-
demic form of an analogous disease were detected in Sic-
ily (Granata 1982), Veneto (BELLI er al. 1983; EcGer and
Borco 1983), Emilia-Romagna (Crept and BabiNi 1984),
Franciacorta in Lombardy (BELLL er al. 1985), Friuli-
Venezia Giulia (CARRARO ef al. 1986), Trentino (MESCALCHIN
ef al, 1986), Tuscany (Conti 1986), Piedmont (ViDANO et
al. 1987), Apulia (D1 TerLIZZ1 ef al. 1993) and Lazio
(QuacQuarELLL, personal communication). It must be re-
membered that S. fitanus was present only in grapevine
areas of northern Italy i.e. Piedmont, Lombardy, Veneto
and Friuli-Venezia Giulia.

MLO, grapevine yellows, Scaphoideus titanus Ball, transmission, diagnosis.

Fortusin et al. (1989) reported the transmission of the
agent of FD by S. titanus, using both wild insects captured
in the infected vineyards of the Oltrepo’ pavese area and
ones experimentally reared on affected plants of the same
area.

Starting from 1987, transmission trials using S. titanus
were carried out at Udine to confirm the aetiology of the
disease. This was following the statement that such a natu-
ral vector of FD was present in almost all the vineyards of
the Friuli-Venezia Giulia (F-VG) region. The present pa-
per reports the results obtained in transmission trials car-
ried out during the six-year-period of the investigation and
also outcome of the analyses of the grapevine material used.

Materials and methods

In 1987, at the beginning of summer, nymphs (instar 1
or 2) of S. titanus were captured in vineyards of the F-VG
region, Some of them were used directly for the transmis-
sion trial carried out the same year and the rest were used
to establish a colony - on potted healthy grapevines in the
screenhouse - to obtain individuals for transmission trials
the following year.

Transmission trials from F-VG
sources of inoculum: Inthe transmission trials
repeated between 1987 and 1991, the insects were con-
fined in cloth sleeve cages on canes of atfected Chardonnay
grapevines (in the field or after transplanting into the
screenhouse). Following about 30 d of acquisition, the
leafhoppers were transferred to the test plants. The latter
included a total of 83 Chardonnay grapevines — woody
rooted cuttings, very young cuttings obtained by
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micropropagation, one-year-old grafted plants, grown in
pots or in the field (protected by an insect proof plastic
screen — and Baco 22A rooted cuttings. 10-15 potentially
infective insects were transferred to each test plant and
left there till their death. Inoculated plants were kept in
the screenhouse or in the greenhouse and followed for at
least 3 years for symptom observation.
Transmission trials from F-VG and
Veneto sources of inoculum: In1990 three
different potted grapevines, i.e. one Chardonnay and one
Pinot gris from vineyards of the F-VG region and one Perera
from a vineyard in Valdobbiadene (Veneto region) were
used as sources of inoculum. All grapevines had shown
evident GY symptoms the previous year and were already
showing initial symptoms on the new growth. S. titanus
leafhoppers were confined on these potted plants. At the
end of the feeding period (35 d) the leafhoppers collected
from the 3 grapevines amounted respectively to: 109 for
Chardonnay, 211 for Pinot gris and 165 for Perera. The
3 groups of insects were transferred into 3 separate insect
proof cages kept outdoors, each containing 2 micropro-
pagated and one grafted Chardonnay and 3 grafted Perera
grapevines. After 40 d of feeding the 128 surviving
S. titanus were mixed together and moved into another
cage, containing one healthy micropropagated Chardonnay
and 3 Catharanthus roseus L. plants. 15 d later the 38 sur-
viving adults were sent for serological tests to the Research
Station of INRA at Dijon (OsLER ef al. 1992). The 19 in-
oculated grapevines were transplanted into the screenhouse.
Transmission trials from Veneto
grapevines: In 1992 a transmission trial was re-
peated from the Perera plant previously used. 3 healthy
Chardonnay vines were utilized as test plants. All the in-
oculated plants were kept in the greenhouse during the next
winter and then moved to the screenhouse.
Serological and molecular biology
analyses: ELISA and Western-blot were carried out
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on the 38 surviving S. titanus of the 1990 transmission
trial, using polyclonal antibodies against FD sensu stricto,
obtained from INRA Dijon (OsLERr et al. 1992).

ELISA tests using antibodies specific to FD were car-
ried out on leaf tissues from different grapevine samples.
The procedures for the extraction of MLO antigens from
grapevine and for ELISA were conducted according to
CaupwerL and KuszaLa (1992).

PCR using primers for the amplification of a fragment
of the 16S rDNA gene of MLOs (AHRENs and SEEMULLER
1992) was applied to grapevine DNA extracted from leaf
midribs, according to the procedures already described
(DAIRE ef al. 1992; DAIRE et «l. 1993 a).

Grapevine sampling: Inthe light of the
latest data confirming the presence of different types of
GY in Italy (Bianco et al. 1993; CaupweLl 1993; CHEN
et al. 1993; DAIRE ef al. 1993 b; Davis ef al. 1993, KuszaLa
et al. 1993), leaf samples were collected in 1992 and in
1993 for ELISA and PCR analyses. They included sam-
ples of Perera. Chardonnay and Pinot gris plants growing
in the same vineyards where the grapevines used as source
of inoculum in our trial came from. The same analyses
were performed on the potted Perera grapevine used as
source of inoculum as well as on 2 of the test plants show-
ing symptoms in 1993,

Results

The results obtained in the 6-year transmission trials,
using sources of inoculum of different origins, are sum-
marized in Tab. 1.

Transmission trials from grape-
vines of the F-VG region: None of the 83
Chardonnay tiest plants reacted positively when S. fitanus
that had fed for acquisition on grapevines of the F-VG re-

Table |

Results of the six-year transmission trials carried out using S. titanus as vector and grapevines from
Friuli-Venezia Giulia and from Veneto as sources of inoculum

Friuli-Venezia Giulia grapevines

Veneto grapevines (*)

Year Source of Test plant Symptoms Source of Test plant Symptoms
inoculum on test plant inoculum on test plant
1987-89 Chardonnay Chardonnay 74  no / / /
Baco 22A 10 no
1990 Chardonnay Chardonnay 3 no Perera Chardonnay 3 no
Perera 3 no Perera 3 yes (3/3)
Pinot gris Chardonnay 3 no
Perera 3 no
1991 Chardonnay Chardonnay 3 no / / /
1992 / / / Perera Chardonnay 3 yes (2/3)

*)

Perera source of inoculum and test plants as well as the symptomatic Chardonnay test plants reacted

positively for FD-sensu stricto to ELISA and/or PCR analyses.
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reported by DAIRE ef al. 1993 b and by KuszaLa et al. 1993,
i.e. in the grapevine areas of northeastern Italy there are
different GY-type diseases: FD sensu stricto in
Valdobbiadene (Veneto region) and BN in the F-VG re-
gion. It should be noted that in C. roseus plants inoculated
by dodder in 1987 using a symptomatic grapevine cv.
Chardonnay of the F-VG region as source of inoculum an
MLO belonging to the X-disease group was detected by
PrINCE et al. (1993) and by DaIRE et al. (1993 a). By using
the same C. roseus plants CHEN ef al. (1993) were able to
obtain oligonucleotide primers that were successfully used
for GY diagnosis on grapevines from F-VG region and
New York State. The same authors discussed the possibil-
ity that periwinkles and grapevines were infected from
closely related but not identical MLOs.
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