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Abstract Two mild potyviruses isolated from
Vanilla fragrans in Tonga were evaluated for their
ability to protect V. fragrans against the severe ef-
fects of vanilla necrosis potyvirus (VNV). Plants
infected with the mild strain were multiplied in vitro
and after establishment in pots in the glasshouse
were challenged with VNV. The symptoms of V1
and V3 infection of V. fragrans are described and
the effects of V1, V3, and VNV on the growth of V.
fragrans quantified. Both mild strains moderated the
effects of VNV, demonstrating the general potential
for using in vitro produced mild strain protected
plants for the control of VNV. However, these par-
ticular strains also reduced plant growth in the ab-
sence of VNV.
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INTRODUCTION

Cross protection provides a possible means of
protecting vanilla (Vanilla fragrans (Salisb.) Ames;
syn. V. planifolia Andr.) against vanilla necrosis
virus (VNV), the most damaging of the viruses
detected in vanilla in the Pacific Islands (Pearson et
al. 1990, 1993). Vanilla is well suited to the use of
mild strain cross-protection as it is vegetatively

H99007
Received 5 February 1999, accepted 14 October 1999

propagated, can be rapidly multiplied in vitro and
once established in the field it has a typical
production life of c. 15 years. Liefting et al. (1992)
reported the isolation of two mild potyviruses from
vanilla crops in Tonga. In preliminary cross-
protection tests these isolates, V1 and V3, prevented
the development of the typical VNV symptoms in
Nicotiana benthamiana plants. V1 is serologically
related to VNV but V3 shows no reaction to VNV
antiserum (Liefting et al. 1992). This paper reports
the evaluation of the V1 and V3 isolates as potential
control agents for VNV in Vanilla fragrans.

MATERIALS AND METHODS

In vitro vanilla plants were originally initiated from
nodal sections of glasshouse grown plants and grown
in sterile culture on 1% Gelrite (Sigma, St Louis,
United States) containing MS salts (Murashige &
Skoog 1962) and 3% sucrose. Both the original
plants and the cultured plants were tested for the
presence of potyviruses by indirect ELISA using a
potyvirus group monoclonal antibody (Agdia Inc.,
Elkhart, United States), according to the supplier’s
protocol. Plants which tested negative for
potyviruses were multiplied on the same medium by
dividing plantlets into “stem” pieces each containing
two nodes. Batches of plantlets were mechanically
inoculated with potyvirus isolates V1 or V3 using
extracts from systemically infected Nicotiana
benthamiana leaves ground in 0.01M phosphate
buffer, pH 7.3 (10:1, w/v). After 2 months the plants
were tested for virus infection using the potyvirus
monoclonal antibody, as above. Plantlets inoculated
with V1 and V3 which tested virus positive were
further multiplied in culture. Batches of virus-free,
V1-infected, and V3-infected in vitro plantlets were
transferred to sterile, 50:50 peat/soil, potting mix
(Western Nurseries, Auckland) in 15 cm diameter
plastic pots and 5 g Osmocote slow release fertiliser
added per pot. The plants were maintained in a
glasshouse at 20~30°C. After 2 months the plants
were retested for virus infection and two groups of






