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Abstract Trials were carried out to assess the
production of low-virus and standard commercial
bulbs of four narcissus varieties in southern New
Zealand. In the first year, while attaining maturity,
low-virus bulbs showed field weight gains 83-
126% greater than commercial bulbs. Low-virus
bulbs produced 32-87 offsets/100 bulbs, compared
with 0-1/100 for commercial bulbs. In the second
year, low-virus bulbs showed similar field weight
gains to commercial bulbs, but produced 45-386%
more offsets. It is concluded that low-virus bulbs
provide superior yields to commercial bulbs grown
under similar conditions in southern New Zealand,
and that this superiority can be maintained for at
least 2 years with the same stock. Under experimental
conditions the yield of commercial varieties grown
in the southern South Island considerably exceeds
that reported for the same varieties grown under
commercial conditions in Europe.
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tissue culture techniques have enabled virus-free
bulbs to be produced semi-routinely (e.g., Walkey
1980, and references therein). However, there have
been no comparisons of the field productivity of
virus-free and ordinary commercial bulbs of
narcissus varieties in New Zealand, so the
commercial advantage of growing virus-free
narcissus bulbs has not been proven.

Otago and Southland have large areas of soils
suitable for narcissi bulb production and yields
exceed those reported from Europe (Mclntosh &
Allen 1992). Most of the land has not previously
been used for bulb growing, and in many areas
isolated sites distant from bulb stocks and free from
bulb-infecting nematodes appear to provide
opportunities for production of low-virus crops.
The Mataura silt loam soil type used in this
experiment is considered to be one of the most
favourable soils for bulb growing. In the 0-30 cm
soil depth clay content is 20%, total porosity exceeds
50%, and total available water (10-1500 kPa) is
85 mm.

The trial reported here was established to
determine whether production from virus-free bulbs
would significantly exceed that from standard
commercial bulbs of the same varieties on these
soils, and thus represent an economic advantage for
local growers. Yield data for eight standard
commercial varieties are also reported.

INTRODUCTION

Plant viruses transmitted vegetatively and by insects
such as aphids and soil organisms such as nematodes
reduce the quality and value of bulb crops
(Chastagner & Byther 1985). Recent advances in
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METHODS

Yearl
Virus-free narcissi bulbs of four varieties ('Carlton',
'Fortune', 'IceFollies',and 'Soleild'Or')grownby
tissue culture and subsequently in peat in sterile
conditions were obtained from DSIR Fruit and
Trees (now Horticultural and Food Research Institute
of New Zealand Ltd) Palmerston North, New
Zealand and the Nursery Research Centre, Massey
University, Palmerston North, New Zealand. The
standard commercial bulbs used were small offsets
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from healthy bulbs, obtained from previous trial
stocks grown by the authors ('Carlton', 'Fortune')
or from commercial growers ('Ice Follies', 'Soleil
d'Or'). Weights of virus-free and commercial bulbs
were matched as closely as possible, but the available
commercial bulbs of 'Ice Follies' were larger than
the virus-free bulbs of that variety.

To reduce the risk of infection of virus-free
bulbs by aphid-borne viruses from the standard
commercial bulbs, the trial was split between two
locations. The commercial bulbs were planted at
Tapanui (West Otago) and virus-free bulbs at
Wendonside (northern Southland). The soil at both
trial sites is Mataura silt loam of similar physical
and chemical properties (Mclntosh et al. 1992), and
it produces similar bulb yields (Mclntosh & Allen
1992). The Tapanui trial site had been used for
previous bulb crops, whereas at Wendonside the
trial site had previously been used only for pasture,
although it was in the same field and on the same
soil type as previous narcissus trials (Mclntosh &
Allen 1992). It was 800 m distant from the nearest
narcissus plantings, in gardens. Both sites were
irrigated to prevent soil moisture deficit that could
limit production.

The soil temperature pattern during the growing
season is shown by Mclntosh and Allen (1992, fig.
1). Temperatures at Wendonside are 0.5-1.0°C
lower than at Tapanui. There is a c. 10°C difference
in 50 cm soil temperatures between July and January,
and the soil is never frozen below a thin surface
crust. The lowest soil temperature recorded at each
of the sites was 3.5°C at Wendonside and 4.2°C at
Tapanui on 1 July 1992.

At each site, four randomised replicates of 25
bulbs of each variety were planted in April 1991.
Planted weights are given in Table 1. Bulbs were
planted 10 cm apart and 10 cm deep in pairs along
ridges 30 cm wide and 20 cm high at 90 cm centres,

giving a planting density equivalent to between 3.6
and 6.9 t/ha. Irrigation and fertiliser application
rates were the same as those detailed in Mclntosh &
Allen (1992). Between emergence and harvesting
foliage was sprayed monthly with "Saprene"
(triforene + acephate) insecticide/fungicide and the
soil was sprinkled monthly with Diazinon
(organophosphate) granules to limit pathogen
infestation. Bulbs were harvested in January 1992,
cleaned, dried in a ventilated greenhouse for 1
month, and then weighed with their offsets. Offsets
that could easily be separated were then detached
and counted. Bulbs from the two locations were
stored separately off site, in paper bags in a closed
storeroom, for planting in Year 2.

Year 2
Bulbs from the previous year's harvest were planted
in late March 1992 on different areas at each of the
two sites, and harvested in January 1993, following
the experimental design and methods described for
Year 1 above. Planted weights are given in Table 1.

RESULTS AND DISCUSSION

Following planting, bulbs grown by tissue culture
were no longer assumed to be virus-free, and are
hereafter referred to as low-virus.

Previous trials of narcissus production at the
two sites have shown that within-variety yields are
not significantly different under the same
management regime, and that overall between-site
differences, although significant (P < 0.001), were
<10% (Mclntosh & Allen 1992). A substantial
proportion of the differences in yield between low-
virus bulbs at Wendonside and commercial bulbs at
Tapanui can thus be attributed to factors other than
site differences.

Table 1 Mean bulb planted weight (wt, g) and standard deviation (SD) of virus-free and standard
commercial bulbs of four narcissus varieties planted in 2 successive years.

This term applies to virus-free stocks following planting—see text.

Variety

Carlton
Fortune
Ice Follies
Soleil d'Or

Year 1

Virus-free

wt

16.7
14.7
9.3

16.5

SD

0.5
0.4
0.1
0.4

Commercial

wt

16.5
14.1
17.6
16.5

SD

0.2
1.7
0.3
0.2

Year 2

Low-virusa

wt

33.5
29.1
37.2
41.4

SD

0.4
0.4
1.0
0.3

Commercial

wt

33.7
29.0
38.5
41.0

SD

0.3
0.2
0.8
0.1


