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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 VI
and V3 infection of V. fragrans are described and
the effects of VI, 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 (Vanillafragrans (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

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, VI and V3, prevented
the development of the typical VNV symptoms in
Nicotiana benthamiana plants. VI is serologically
related to VNV but V3 shows no reaction to VNV
antiserum (Liefting et al. 1992). This paper reports
the evaluation of the VI and V3 isolates as potential
control agents for VNV in Vanilla fragrans.

MATERIALS AND METHODS
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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 VI or V3 using
extracts from systemically infected Nicotiana
benthamiana leaves ground in 0.0IM 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 VI and V3 which tested virus positive were
further multiplied in culture. Batches of virus-free,
VI-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
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10 plants were selected for each of the healthy, VI,
and V3 treatments. For each treatment 10 plants were
challenge inoculated with VNV inoculum from
systemically infected JV. benthamiana leaves ground
in 0.01M phosphate buffer, pH 7.3 (10:1 w/v), the
other 10 plants were mock inoculated with buffer
only. Since previous experience had shown that
mechanical inoculation of vanilla was not always
100% successful, inoculation was achieved, both by
rubbing a sap extract from a virus infected N.
benthamiana plant, onto carborundum dusted leaves
and by leaf injection using an hypodermic syringe.
The VNV challenge inoculation was repeated after
1 month. All of the plants inoculated with only VNV
showed typical VNV symptoms within 3 months and
tested potyvirus positive by ELISA. The plants were
maintained in a heated glasshouse with a temperature
range of 15-25°C (depending upon season). Each
vine was supported by a bamboo cane and care was
taken to avoid physical contact between plants of
different treatments. After 1 year, when the healthy
controls were e l m high, the plants were repotted
in 22 cm pots in fresh potting mix plus 10 g
Osmocote slow release feriliser. Growth measure-
ments and symptom observations were made over a
period of 2 years.

To quantify growth, data was also collected on the
number of aerial adventitious roots and leaves
produced and total vine length per plant. During the
initial stages of growth vines were unbranched, but
once they reached the top of the support cane (c.
2.5 m) secondary shoots developed. Vine length was
recorded as the total length of all shoots on a plant.
After 18 months leaf and root data was no longer
collected as it became increasingly difficult and time
consuming as the larger plants produced secondary
shoots. It was also clear that these two parameters
were showing exactly the same trend as total vine
length.

RESULTS

Plant growth
The growth of the various treatment groups, as
indicated by leaf and adventitious root production
and total vine length is summarised in Table 1. All
three growth parameters showed similar trends, but
total vine length was considered the most convenient
parameter to measure and was considered to be the
best indicator of overall vigour. Consequently total
vine length is used as the basis for the following

Table 1 Effects of potyvirus combinations on the growth of Vanilla fragrans (standard deviation in parentheses).
(VNV = vanilla necrosis potyvirus; VI and V3 = naturally occurring mild potyviruses.)

Treatment 1 May 1995 1 Nov 1995

A Total vine length: mean vine length/plant (
Healthy
VNV
VI
Vl+VNV
V3
V3+VNV

11.5(4.9)
9.3 (2.7)

10.7(4.1)
10.1 (4.1)
8.9 (4.0)
9.9 (3.9)

45.7(10.8)
26.4(16.5)
24.0(16.4)
20.8(15.9)
30.8 (25.8)
28.0 (20.7)

1 Feb 1996

cm)
83.3(51.0)
39.9(30.1)
44.3 (39.6)
41.6(45.5)
54.0(40.7)
39.1 (29.8)

B Leaf production: mean number of leaves/plant
Healthy
VNV
VI
Vl+VNV
V3
V3+VNV

4.8 (0.9)
4.4(1.1)
3.8(1.2)
3.9(0.9)
3.8(1.0)
3.0 (0.7)

16.8(2.8)
10.3(5.7)
9.2 (3.9)
7.4(5.1)

10.6(7.4)
10.6(7.4)

25.0(8.8)
11.5(9.4)
14.9(9.2)
12.4(8.5)
18.8(13.3)
14.8(8.0)

29Aug 1996

117.8 (44.0)
28.3(22.8)
50.8 (50.0)
41.3(49.0)
92.4 (75.8)
57.1 (46.8)

28.7(7.2)
9.1 (6.0)

16.3(9.4)
13.1 (11.1)
21.3(14.5)
16.1 (9.5)

C Adventitious root production: mean number of adventitious roots/plant
Healthy
VNV
VI
Vl+VNV
V3
V3+VNV

3.4(1.1)
3.1 (0.6)
2.9 (0.9)
3.3(1.0)
3.0(0.8)
3.1(1.3)

13.6(3.9)
4.0 (3.0)
5.6(3.6)
4.1 (3.1)
7.9(6.1)
6.8 (5.4)

17.3(4.0)
4.6 (4.4)
8.7(5.1)
5.4 (6.2)

11.9(8.4)
10.2(7.2)

19.6(4.7)
4.9(3.5)

10.6(7.4)
8.9(10.0)

16.4(12.3)
12.8(8.7)

18 Dec 1996

215.4(66.4)
30.1 (26.8)
87.2 (72.2)
75.6(102.7)

123.3 (102.0)
80.6 (69.2)

25 Feb 1997

398.7(97.2)
64.1 (48.3)

167.0(100.2)
128.6(158.7)
198.8(152.6)
155.1 (103.9)


