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Abstract The effects of three plant densities (128,
256, and 384 tubers/m2), three stem pruning
treatments, and shading on tuber weight and
incidence of secondary tuber production in
Sandersonia aurantiaca (Hook.) were assessed in
a factorial experiment. Pruning treatments were an
unpruned control, a single cut just below the lowest
flower at early flowering, and a multiple cut
treatment (as per single cut treatment plus 25% more
stem removed every 2 weeks). Tuber weight and
secondary tuber formation were significantly
affected by both plant density and stem pruning
treatments, but not by shading. Averaged across all
pruning treatments secondary tuber formation was
reduced from 25.7 to 0.6% with increasing plant
densities. Mean daughter tuber weight, including
the weight of tubers with attached secondary tubers,
was also reduced with increasing plant density
(11.4, 7.9, 6.5 g) and with increasing severity of
pruning treatments (11.1, 8.4, 6.2 g). However, the
effect of stem pruning on secondary tuber formation
was much less than that of plant density. Only at
the lowest density of 128 tubers/m2 were there
significant responses, with secondary tuber
formation declining from 33.7 to 15.5% with
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increasing severity of pruning. Increasing the plant
density from 128 to 256 tubers/m2 reduced
secondary tuber formation to a low level (3.2 cf.
with 33.7%) on unpruned stems, without affecting
the daughter tuber weight(10.5 versus 10.7 g). Such
cultural practices show great promise for controlling
secondary tuber formation during commercial tuber
production.
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INTRODUCTION

Sandersonia aurantiaca (Hook.) is grown both for
cut flowers and tuber production. In tuber
production systems, secondary tubers can develop
on growing points of newly formed daughter tubers
from 3 weeks after the beginning of flowering
(Brundell & Reyngoud 1986). The attached
secondary tubers appear to utilise the reserves of
the daughter tuber, which also occurs in gloriosa
(Carow 1975). However, secondary tubers are easily
detached, resulting in a daughter tuber with a non-
viable growing point and a small secondary tuber
(commonly called a button or marble) which is not
large enough for forcing (7—10 g tubers are
required). Secondary tuber formation is, therefore,
a problem to commercial growers as the daughter
tubers are unmarketable. Clark & Burge (1997)
suggested that it may be possible to control
secondary tuber formation by manipulating the
growing environment and/or by establishing
appropriate cultural practices.

In bulb production, growth and development are
affected by environmental factors—light,
temperature, and moisture are probably the most
important (Le Nard & De Hertogh 1993). Shade
can be introduced on a commercial scale to reduce
air temperature and light levels. Reductions in light
level reduce bulb size and yield in various bulbous
crops such as Easter lily, tulips, freesias, and lycoris
(Wassink 1965; Miller & Langhans 1989; Choi et
al. 1991; Doorduin et al. 1992).
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Clark & Burge (1997) demonstrated that stem
pruning treatments, which remove auxin sources
and reduce leaf area, could be used to reduce
secondary tuber numbers in sandersonia. Plant
density can also be manipulated to maximise
production or to optimise product size in bulb and
tuber crops. It has been used to influence bulb size
in Easter lily, tulips, gladiolus, and ornithogalum
(Timmer & Van der Valk 1973; Roberts et al 1985;
Groen 1989; Cervelli 1994).

The objective of this study was to examine the
effects of planting density, stem pruning treatments,
and shade on tuber size and secondary tuber
formation so that cultural or environmental
practices could be developed to reduce the incidence
of secondary tubers.

MATERIALS AND METHODS

Tubers of 1—2 g (mean weight 1.6 g) that had been
stored at 4°C for 3>-A months were pre-sprouted for
9 days at 23°C (Clark 1994). Tubers were given a
protective fungicide dip (0.5 g/litre benomyl plus
2.0 g/litre thiram for 10 min) prior to planting on
19 October 1994 into polystyrene trays (595 x 420
x 190 mm) containing a commercial 50:50
peat:pumice mix with incorporated fertilisers. The
initial pH and available nutrient content of the
potting mix was measured after extraction with
water (1:1.5 media : water, v:v) using colorimetry
and atomic absorption methods (pH 5.2, Ca 42 mg/
litre, K 84 mg/litre, P 34 mg/litre, Mg 20 mg/litre,
and N 195 mg/litre). Trays were mulched with 10
mm of untreated sawdust. Plants were grown in an
unheated twin-skin plastic greenhouse with forced
air circulation ventilated at 20°C. The crop was
supported with netting. It was sprinkler-irrigated
until emergence and then drip-irrigated twice daily
at 2.5 litres/m2.

Tubers were planted at three densities: 32, 64,
and 96 tubers per tray (equivalent to 128,256, and
384 tubers/m2). Three pruning treatments were
imposed when 50% of the crop had two flowers
open per stem (beginning on 28 December). These
pruning treatments were an uncut control, a single-
cut (stems topped just below the lowest flower),
and a multi-cut treatment. In the multi-cut treatment
stems were initially pruned as in the single-cut
treatment. Pruning was then repeated at 2-weekly
intervals over the next 8 weeks so that 25% of the
remaining leaves and stem were removed every 2
weeks. At the initiation of the pruning treatments,

half of the trays were shaded with 32% Sarlon shade
cloth. This cloth gave a 36% reduction in
photosynthetically active radiation (PAR)
(measured using a Licor quantum sensor). A split-
plot design was used with the shading treatments
as the main plots and the tuber density x cutting
treatments as subplots. Treatments were replicated
in five blocks with 1 tray/replicate.

Temperatures were recorded at 5 min intervals
at canopy height (probes were shaded and non-
aspirated) and in the soil (at 75 mm depth) of the
single-cut treatment for all three densities in both
shaded and unshaded plots of one replicate, using
a Campbell CR10 datalogger and thermistor
probes.

All stems were cut at ground level 8 weeks after
the treatments were imposed (22 February) and
watering ceased. Tubers were lifted 3 weeks later
and tuber weights and the number of tubers with
secondary tubers (irrespective of whether they had
one, or two secondary tubers) recorded.

Data was analysed by analysis of variance and
regression analysis (Genstat 5). Diagnostic plots
were examined for all analyses. For some variables
a weighted analysis or transformation appeared to
be desirable, however these analyses showed the
same pattern of significance as the untransformed
analyses. Untransformed means are presented.

RESULTS

Both density and pruning had a significant effect
(P < 0.05) on the percentage of daughter tubers with
secondary tubers (Table 1). Across all pruning
treatments a high percentage (25.7%) of tubers with
secondary tubers was produced at the lowest density
and this was significantly less (P < 0.05) at the two
higher densities. At the lowest density, pruning
treatments reduced the incidence of tubers with
secondary tubers from 33.7% in the uncut control
to 15.5% in the multi-cut treatment. At the higher
densities pruning had no significant effect. The
shading treatment had no significant effect on the
percentage of tubers with secondary tubers
produced (data not shown).

Tuber weight, including and excluding those
tubers with secondary tubers, was significantly
(P < 0.05) affected by both the density and pruning
treatments with tuber weight declining with
increasing density and severity of the pruning
(Tables 2 and 3). Shading had no significant effect
on tuber weight (data not shown).


