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Potato virus SA—characteristics of an isolate from New Zealand
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Abstract The Andean strain of potato virus S
(PVSA) has been isolated from plants in potato
(Solanum tuberosum) breeding plots and ware crops
in New Zealand. Symptoms on indicator plants
(particularly Chenopodium spp.), aphid
transmission, and some physical characteristics of
this isolate are consistent with those previously
recorded overseas. Spread of this virus appears to
be primarily through mechanical means. Control of
PVSA virus in New Zealand is dependent on the
availability of high quality, virus-tested seed lines.
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INTRODUCTION

Although potato virus S (PVS) has probably been
present in New Zealand for almost as long as
potatoes have been cultivated in this country it was
first identified from'Aucklander Short Top','Arran
Banner', 'Red Dakota', and 11 otherpotato (So/a«H/n
tuberosum L.) cultivars in 1959 (Thompson 1959).
R. C. Close surveyed crops in 1968 (Claridge 1972)
and serologically detected PVS in 14 of 15 cultivars
tested with a range of incidence of < 10-100%.

Thirty-four percent of early-planted and 40% of
late-planted lines were shown to be infected with a
different isolate of PVS in a survey of viruses in
advanced breeding lines grown at Lincoln in 1990
(Fletcher & Poels 1991). The isolate was
characterised by an ability to infect Chenopodium
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quinoa L. systemically causing distinct vein-band
mottle and leaf necrosis, similar to Andean strains of
PVS (PVSA) described by Hinostroza-Orihuela
(1973), Rose (1983), Slack (1983), and Dolby &
Jones (1987).

This paper describes the host range, transmission,
and physical characteristics of a New Zealand isolate
ofPVSA.

MATERIALS AND METHODS

Virus isolate
Two isolates of PVS were used in these experiments,
the first from Solanum tuberosum L. 'Record'
(PVSA-NZ, Crop & Food Research Plant Virus
Collection # 164), was distinguished initially by its
systemic mottle symptom in C. quinoa. The second,
causing only local lesion symptoms on C. quinoa,
was isolated from 5. tuberosum 'Maris Court' (PVS-
MC, Collection #236).

Host range
Leaf tissue from C. quinoa, systemically infected
with PVSA-NZ or locally infected with PVS-MC
was crushed in 0AM phosphate buffer (pH 7.6) +
0.05% bentonite + 0.1% sodium sulphite and
mechanically inoculated onto five plants each of a
range of herbaceous hosts. Symptoms were observed
and recorded over 3 weeks. Double antibody
sandwich enzyme-linked immunosorbant assay
(DAS ELIS A) was used to confirm local or systemic
infection of hosts.

Aphid vector transmission
Experiment 1
Apterous adult Myzus persicae Sulzer. were starved
for 3 h at room temperature then fed on PVSA-NZ
infected potato plants ('Rua') for 10 min. Ten aphids
were transferred in clip cages to each of 10 'Rua' or
C. quinoa test plant. Aphids were left to feed
overnight, then clip cages were removed and plants
were sprayed with 0.01% phosdrin to kill feeding
aphids. Plants were allowed to grow for 3 weeks,
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examined for symptoms, and assayed using DAS
ELISA (Boehringer-Mannheim) for PVS.

Experiment 2

Similarly to Experiment 1, five aphids/plant of
aphids Myzus persicae orAulacorthum solani Kalt.
were starved for 3 h and fed for 10 min on potato
plants infected with either PVSA-NZ or PVS-MC.
Aphids were left to feed overnight on 'Rua' or C.
quinoa test plants, then clip cages were removed
and plants were sprayed with 0.01 % phosdrin. Plants
were allowed to grow for 2 weeks, examined for
symptoms, and assayed using DAS ELISA.

Experiment 3

Apterous adults of Myzus persicae were starved for
3 h, confined to a plastic McCartney bottle, and fed
for 10 min on 1 mg/ml of purified P VSA-NZ in 20%
sucrose and 0.05Mborate buffer through aparafilm
membrane stretched over the bottle mouth. Ten
aphids per plant were left to feed for 1 h or overnight
on 'A6' potato or C. quinoa test plants, then clip
cages were removed and plants were sprayed with
0.01 % phosdrin. Plants were allowed to grow for 4
weeks, examined for symptoms and assayed using
DAS ELISA.

Serology
For DAS ELISA, (Clark & Adams 1977) samples
were crushed with a leaf-roller, diluted 1:10 in PBS-
Tween-PVP, loaded into ELISA plates pre-coated
with virus antibody, and incubated at 4°C overnight.
Plates were then washed three times with PBS-
Tween 20 and alkaline phosphatase antibody
conjugate (2 ng/ml) was added. Plates were
incubated at 37°C for 3 h then washed. Substrate
(4,nitro phenylphosphate 0.5 mg/ml) was added
and the optical density (OD) 405 nm was read after
1 h at room temperature. Duplicate wells of each
sample were used along with six negative controls
and two positive controls, from infected glasshouse-
grown plants, per plate. A positive reaction was
recorded when the mean OD was greater than the
mean of six negative potato controls plus three
times their standard deviation. Typical mean
absorbance values for controls were, 0.055—0.061,
and for virus positive 0.104-1.55.

Virus purification and electron microscopy
Chenopodium quinoa, systemically infected with
PVSA-NZ, was harvested 2 weeks after mechanical
inoculation and purified using modifications to the

method of Slack (1983). Tissue was blended 1:3 w/v
in 0.5M borate buffer containing 0.005M EDTA
and 0.1% thioglycollic acid instead of the
mercaptoethanol and sodium sulphate. This volume
was emulsified with '/3 volume of chloroform
filtered through cheesecloth and centrifuged at
10 OOOg for 20 min. The aqueous phase was removed
and was furtherprecipitated with polyethylene glycol
6000 6% and NaCl 1.8% w/v, stirred for 1 h at 8°C,
and re-centrifuged at 10 OOOg for 20 min. The
precipitate was re-suspended '/3 original volume of
0.5 borate buffer for 2 h at 6°C. The extract was
further centrifuged at 78 OOOg for 2.5 h at 8°C and
the pellet re-suspended overnight in 0.05M borate
buffer at 6°C. Re-suspended virus was further centri-
fuged at 12 OOOg for 1 min at room temperature
instead of further sedimentation through a sucrose
cushion.

Purified virus particles were stained with
phosphotungstic acid and examined at x20 000
under a Zeiss EM 902 transmission electron
microscope.

RESULTS AND DISCUSSION

Host range
The indicator host range reactions of PVSA-NZ and
PVS-MC are summarised in Table 1. Character-
istically, PVS-MC produced only local symptoms
on Chenopodium spp. in 7—14 days, which contrasted
with PVSA-NZ, in which it caused visible systemic
leaf mottles in 7-14 days, characteristic of other
Andean strain PVS isolates as described by Rose
(1983) and Dolby & Jones (1987). Systemic
symptoms were also observed on both tomato
cultivars at 21 days. Nicotiana benthamiana, and N.
glutinosa were infected, but did not exhibit
symptoms. In contrast to the results of Rose (1983)
and Dolby & Jones (1987), infection was not detected
in N. debneyii. No visible symptoms were observed
on either of the Solanum spp. tested.

Aphid transmission
Results of the three aphid transmission experiments
with both viruses are summarised in Table 2. In
Experiment 1, PVSA-NZ was not transmitted. In
Experiment 2, there was successful transmission
from one PVSA-infected host. Although our
experiments used fewer plants, the transmission
rate (1/10) appeared proportional to that observed
by Slack (1983) with PVSA (7/69 or 10%) but
Weideman & Koenig (1990) with PVSa (36/426 or


