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Introduction

Elimination of the main potato viruses by mer-
istem tip culture, alone or combined with chemo-
therapy and/or thermotherapy, has been success-
fully employed for producing virus-free potatoes
(reviewed by Faccioli, 2001). Stem-cutting culture
coupled with chemotherapy and heat therapy has
also been used with some success as an alterna-
tive to meristem tip culture (Griffith et. al, 1989;
Sanchez et. al, 1991). Using this technique, Faccioli
and Zoffoli (1998) eradicated Potato virus X (PVX)
and Potato virus S (PVS), both of which invade
meristem tips (Faccioli and Rubies-Autonell, 1982;
Faccioli and Colombarini, 1996) from some popu-
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lar potato cultivars. As described in the present
paper, the experiments were extended successful-
ly to Potato virus Y (PVY) and Potato leafroll virus
(PLRV), neither of which infects meristematic tis-
sues (Faccioli and Rubies-Autonell, 1982; Faccioli
et al., 1988).

Materials and methods

Potato plants of cv. Désirée, Kennebec, Liseta,
Monnalisa, Primura, and Spunta, were obtained
by sowing class E certified seed-tubers in an air-
conditioned greenhouse at 22±3°C under natural
light conditions, supplemented in winter with an
artificial 16-h photoperiod (Fluora 77R fluorescent
tubes, 3 klux). Thirty days after sowing, the plants
were checked for viral infections by DAS-ELISA
as described previously (Faccioli and Colombarini,
1966) proving to be virus-free. Ten plants of each
cultivar were mechanically inoculated with PVY
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strain N using infected sap from Nicotiana taba-
cum cv. White Burley, and 10 with PLRV by trans-
ferring groups of 10 Myzus persicae (Sulz) aphids,
which had fed on PLRV-infected Physalis floridana
plants for three days. Five days later the aphids
were killed with a nicotine spray, and after a month
all plants were ELISA tested for viruses.

Single-node stem cuttings (0.15 cm in diame-
ter, 0.5 cm long) without subtending leaf were ex-
cised under a laminar-flow cabinet (Gelaire 200,
class A) from plants infected with either virus, ster-
ilized with a 1% water solution of Na-hypochloride
for 20 min, soaked three times in sterile distilled
water, and blotted on filter paper. Explants were
placed in Magenta boxes containing 40 ml of solid
Murashige and Skoog modified medium (MSm)
(Faccioli et al., 1988) to which 100 mg ml-1 of DHT
(2,4-dioxo-hexahydro-1-3-5 triazine) and 50 mg l-1

of ribavirin (Sigma-Aldrich, Milano, Italy) were
added. The boxes were placed in a growth cabinet
at 22±11°C under a 16-h artificial light photoperi-
od (Fluora 77 R Osram, 3 klux ). Comparable stem
cuttings were grown on simple MSm medium as a
control. Four weeks later, shoots developed from
stem cuttings were tested by ELISA and those that
appeared to be virus free based on the readings
(A405<0.05 OD) were transferred to simple MSm

medium for 10 days. Cuttings that were still in-
fected were tranferred to fresh MSm containing
DHT and ribavirin for a further 4 weeks, and then
again placed on simple MSm medium like the oth-
ers. Rooted plantlets were all transplanted to a
mixture of sand, pit and soil (1:1:1) in a greenhouse
and were ELISA-tested three weeks later for the
presence of viruses. Data were worked out statis-
tically with the χ2 test.

The results (Table 1) show that, in general, it
was more difficult to obtain healthy material from
PLRV-infected than from PVY-infected stem cut-
tings and that the treatment was less successful
against PVY and PLRV than against PVX and PVS
(Faccioli and Zoffoli, 1998).

The factors that more strongly influenced virus
eradication were the duration of treatment and the
type of cultivar. Poor results were always obtained
with a 4-week treatment i.e., from 7.5% to a max-
imum of 27.7% of PVY-free plantlets (cv. Spunta
and Kennebec, respectively). The efficacy of the
treatment compared with the control (100% infec-
tion) was statistically significant only with cv. Ken-
nebec. Eradication was less effective with PLRV
i.e. 2.5% and 11.1% of virus-free plantlets of cv.
Liseta and Kennebec respectively, and was statis-
tically not significant. However, with the 8-week

Table 1. Eradication of potato virus Y(PVY) and potato leafroll virus (PLRV) from potato stem cuttings (0.15�0.5 cm)
of various cultivars by chemoterapy in vitro with ribavirin (50 mg l-1) and DHT (100 mg l-1).

Virus free/total plants
Infecting

virus Cultivar 4 week treatment 8 week treatment

No. % Control No. % Control

PVY Désirée 11/88 12.5 n.s. 0/18 31/72 43.1* a 0/15
PVY Kennebec 13/47 27.7* n.. 0/16 22/47 46.8* a 0/13
PVY Liseta 9/67 13.4 n.s. 0/15 8/58 13.8 n.s.a 0/18
PVY Monnalisa 12/50 24.0 n.s. 0/13 19/38 50.0** a 0/12
PVY Primura 4/31 12.9 n.s. 0/15 7/26 26.9 n.s.a 0/11
PVY Spunta 3/40 7.5 n.s. 0/13 10/37 27.0 n.s.a 0/12
PLRV Désirée 3/52 5.8 n.s. 0/11 20/51 39.2* a 0/12
PLRV Kennebec 6/54 11.1 n.s. 0/12 20/48 41.7* 0/14
PLRV Liseta 1/40 2.5 n.s. 0/13 6/40 15.0 n.s. 0/13
PLRV Monnalisa 5/46 10.9 n.s. 0/13 16/41 39.0* 0/15
PLRV Primura 2/42 4.8 n.s. 0/16 8/40 20.0 n.s. 0/15
PLRV Spunta 3/37 8.1 n.s. 0/15 7/34 20.6 n.s. 0/14

*,**, Treatment different from control at P=0.05 (*) or at P=0.01 (**).
n.s.,  not significant.
a Differences among cultivars significant at P=0.05.
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treatment the number of virus-free plantlets in-
creased remarkably and reached 50% with the
PVY-infected cv. Monnalisa, and 41.7% with the
PLRV-infected cv. Kennebec.

Based on the overall sanitation effect of the 8-
week treatment, the cultivars under study can be
arranged in two distinct groups including: (i) Mon-
nalisa, Kennebec, and Désirée, with 43–50% PVY
and 39–41.7% PLRV elimination; (ii) Spunta,
Primura, and Liseta, in which eradication was
13.8–27% for PVY and 15–20.6% for PLRV. Statis-
tical differences among cultivars within the treat-
ment were significant only for PVY.

Although the two viruses behave quite differ-
ently in the plant, since PLRV is phloem-limited
and PVY is not, it seems that the cultivar rather
than the type of relationship with the host accounts
for the difference in the virus eradication rate. It
is therefore important before venturing on mass
sanitation to carry out preliminary tests to deter-
mine whether or not the method is suitable for any
given cultivar. For instance, with the cv. Monnali-
sa, Kennebec, and Désirée, stem cutting culture
combined with DHT-ribavirin treatment is suita-
ble for the production of PVY- and PLRV-free ma-
terial because of the simplicity and rapidity of this
technique, even though better results can be ob-
tained with meristem-tip culture.

If the present results are examined together
with those of previous experiments involving PVX
and PVS (Faccioli and Zoffoli, 1998) it is possible
to conclude that cv. Monnalisa and Désirée are
more efficiently sanitized from four viruses (PVX,
PVY, PLRV, PVS) than the other cultivars tested,
wheres cv. Primura is resistant to PVY and PLRV
elimination, and cv. Spunta can be satisfactorily
cleaned only from PVX.

The present method seems to be more effec-
tive than heat therapy combined with alternat-
ing temperatures and chemotherapy (ribavirin),
applied in vitro to potato stem cuttings as report-
ed by Griffith et al. (1989), who found a reduction
in PLRV and PVY titre, but only a low percent-
age of PVY-free plants. Results were also better
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than those of Sanchez et al. (1991), who reported
a low survival rate (20 to 75%) of 11 heat-suscep-
tible Solanum genotypes, out of a total of 34 test-
ed, and low percentages of PLRV- and PVY-free
plants (9.1 and 25.9%, respectively) in the sur-
viving material.
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