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Abstract The effects of three storage temperatures
(1,4, and 9.5°C) and six storage durations (0,30,60,
90, 120, and 150 days) on tuber sprouting and stem
quality of Sandersonia aurantiaca were investigated.
Tubers did not sprout at lifting when given inductive
conditions, but high percentages sprouted (91.7%)
after only 30 days of chilling. Percent sprouting
remained high (93.8%) after 90 days of storage, but
decreased to 86.5% with 150 days of storage.
Sprouting percentages were high for all storage
durations at 4°C. Sprouting was significantly less
after storage at 9.5°C than at 1 and 4°C at all storage
durations. Time to initiation of sprouting and the
sprouting period decreased with storage duration
up to 90-120 days and were lowest at 4°C. Stem
length and flower numbers per stem were
significantly higher at storage durations of 90-120
days. Following 90 days of storage, stem length was
greater for storage at 9.5°C than at 1 or 4°C. Storage
at 4°C for 90-120 days is required to ensure rapid
and even sprouting of sandersonia.
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INTRODUCTION

Sandersonia aurantiaca, a tuberous plant from the
South African provinces of Natal and the Cape, is
grown in New Zealand for export both as a tuber and
a cut flower. Sandersonia has become a major
floriculture export crop. The plant development and
culture of sandersonia has been described by
Brundell & Reyngoud (1986).

In New Zealand sandersonia grown outdoors
are usually dormant for a period of up to 7 months
with the plants dying down in April and emerging
c. October. Soil temperatures at 100 mm during this
period are normally <15°C with a mean minimum
of 8.5°C in July (20-year mean figures for Pukekohe
Research Centre (New Zealand Meteorological
Service 1971-90)). In the Natal highlands, one of
the natural habitats of sandersonia, the tubers are
dormant during the winter months. Soil temperatures
at 100 mm are <15°C for 4-6 months with a mean
minimum of 7.8°C occurring in July (mean figures
for five sites in the Natal highlands (Weather Bureau,
Pretoria, South Africa pers. comm.)). These natural
storage temperatures maintain and overcome
dormancy. Sandersonia naturally sprouts outdoors
in New Zealand as soil temperatures rise in the late
spring and flowers in early summer (December).

Storage temperatures of 3-5 °C are suitable for
the long-term storage of sandersonia tubers (Clark
1994). Sprouting time decreased with increasing
storage duration (110-202 days) and with increasing
storage temperatures (1-5°C). The ability to store
tubers for long periods has made production
scheduling of cut flowers possible. Growers also
need to minimise the storage or dormant period to
obtain tubers for early production of cut flowers and
for rapid export after lifting. Clark (1994) has shown
the temperatures suitable to overcome and maintain
dormancy with long-term storage. Information is
required on the dormancy period of sandersonia and
the temperatures required to break this dormancy.

The purpose of this study was to investigate the
effects of storage temperature and duration on
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sandersonia tuber dormancy and resultant cut flower
production.

METHODS

The tubers for this trial were grown at the Pukekohe
Research Centre, Pukekohe, New Zealand. Tubers
of c. 1 g were planted outdoors on the 21 December
1992 and lifted on 28 May 1993 (22.5 weeks from
planting). Six hundred 7-10 g twin growing point
tubers were selected and dipped in fungicide (0.5 g/
litre benomyl) for 10 min. These were then placed
into 12 polystyrene boxes between layers of
moistened newspaper (50 tubers/box).

The boxes were randomly assigned to three
storage temperature treatments (coolstores at 1,4,
and 9.5°C + 1°C) with four storage replicates at
each temperature. These temperatures were selected
as 1°C did not cause tuber damage during short-
term storage and 4°C was the optimum temperature
(3-5°C) for long-term storage of sandersonia tubers
(Clark 1994); 9.5°C approximated to the optimum
temperature (10°C) for dormancy breaking in
gloriosa (Gloriosa rothschildiana) (Carow 1980).

The tubers were stored for six durations (0, 30,
60, 90, 120, and 150 days; finishing on 28 May, 30
June, 30 July, 29 August, 28 September, and 28
October 1993 respectively). At the end of each
duration eight tubers/box were randomly removed
and each tuber divided in half by weight to produce
16 single growing point tubers. These were dipped
in fungicide (0.5 g/litre benomyl and 2.0 g/litre
thiram) for 10 min and then air dried for 30 min. The
16 single growing point tubers were placed between
paper tissue in a small seed tray within a plastic bag
in a thermostatically controlled incubator. These
formed a plot for the evaluation of sprouting. The
tubers were sprouted in the dark at 23°C ± 1°C, the
recommended sprouting temperature for sandersonia
(Clark 1994).

The tubers were assessed daily for sprouting,
defined as the visual appearance of the first root
initials during the 90 days following removal from
storage. The time from first to last tuber to sprout
was the sprouting period. Once assessed as sprouted
tubers were planted in a glasshouse in a randomised
sequential planting design. The tubers were planted
into polystyrene seed trays (595 x 420 x 190 mm) in
a fertilised 50 : 50 peat and pumice mix at a depth
of 25 mm. At planting the water soluble nutrient
content of this medium was measured in a 1 : 1.5
media : water, v/v extract using colorimetry and

atomic absorption methods. Media nutrient levels
were pH 5.6, Ca 36 ppm, K 109 ppm, P 13.2 ppm,
Mg 22 ppm, and N 109 ppm. Plant density was 32
tubers to a seed tray (two plots/tray). The crop was
supported with netting and watered twice daily at
2.5 litre/m2. The glasshouse was unheated and vented
at 25°C. Air temperature was recorded at crop level
and soil temperature at 75 mm depth at 1 min
intervals.

Harvest data was recorded from all tubers for all
storage and temperature treatments. Stems were cut
just above the second leaf node when the second
flower on the stem had reached anthesis. Stem
lengths, stem weights, flower number, and harvest
dates were recorded.

Data were analysed by analysis of variance
(Genstat 5 1990).

RESULTS

The percentage of tubers to sprout decreased
significantly (P<0.01) with increasing storage
duration from 94.3% after 60 days to 86.5% after
150 days (Table 1). Sprouting was significantly less
(P < 0.05) after storage at 9.5°C than at 1 and 4°C.
Sprouting percentages at 4°C were consistently
high for all storage durations (mean of 97.2%). No
tubers from the 0-day storage treatment sprouted.

Mean sprouting times were significantly
decreased (P < 0.01) with increasing storage dur-
ation (Table 2). Mean sprouting time after 30 days
of storage was 58.8 days compared to 17.5 days
after 150 days. Tubers stored at 4°C required
significantly less time (P < 0.01) after removal from
storage to sprout than those stored at either 1 and
9.5°C. The growing points on the tubers stored at
9.5°C were enlarged (swollen) by the end of 150
days of storage.

The sprouting period also decreased significantly
(P < 0.01) with increasing storage duration up to 90
days (Table 3). There were no significant differences
between 90,120, or 150 days of storage. There were
no significant differences in sprouting periods
between temperature treatments for tubers stored
for 60 or 90 days. Sprouting periods were
significantly less (P < 0.01), however, after storage
at 4°C for 120 and 150 days.

The stem length of the harvested flowers showed
statistically significant responses to both storage
duration (P<0.01) and storage temperature
(P<0.05) (Table 4). The longest stems were
produced from tubers stored for 90 days at all


