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Abstract The effects of four nitrogen (N)
application rates (5, 10, 20, 40 g N/m2) and four
potassium (K) soil levels (0.4,0.8, 1.8, 3.2 me/100
g) on soil-grown Sandersonia aurantiaca (Hook.)
stem and tuber production were evaluated. Leaf
concentrations of N and K declined with plant age
but were greater at the higher N and K levels,
respectively. Small increases in some stem
production indices (flower number, percentage side
laterals) occurred with increasing N but declined
with increasing K (stem length). Tuber weights
declined with increasing levels of N and K with the
largest tubers, 7.9 g produced at 10 g/m2 N and 1.8
me/100 g K. This study indicates that moderate N
and K nutrition rates should be used for soil-grown
sandersonia to optimise both stem production and
tuber weights.
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INTRODUCTION

Sandersonia aurantiaca (Hook.) is one of New
Zealand's leading export flower crops. In 1985/86,
when the research reported here began, there were
few commercial sandersonia plantings and all were
soil grown. Little information was available on the
nutritional requirements of sandersonia, and
fertiliser recommendations were based on standard
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flower growing practices. A decade later, many
growers still grow sandersonia in the soil yet to date
no nutritional studies have been published.

De Hertogh & Le Nard (1993) classified the
nutrient requirements of bulb crops into four groups:
bulbs containing sufficient nutrients to flower
without nutrients being applied (e.g., Hippeastrum
and Narcissus); bulbs that require little additional
fertiliser or just Ca(NO3)2 to reduce physiological
disorders (e.g., Tulipa); bulbs with low fertiliser
requirements (e.g., Freesia and Liatris); and bulbs
requiring moderate fertiliser rates (e.g., Gladiolus
and Lilium). Sandersonia originates from high
altitude (600-2000 m) regions in South Africa with
high summer and low winter rainfall and low soil
fertility. Sandersonia may therefore have low
nutritional requirements. Any economic benefits of
potential increases in production with fertiliser are
unknown.

In sandersonia optimum nutrition is important
for reproductive development to ensure stem quality
and vase life but these qualities must not be at the
expense of tuber development. Flowering stems are
harvested leaving 2-3 leaves, so soils must be
sufficiently fertile to produce a daughter tuber of
maximum size and with optimal nutrient content.
Nitrogen (N) and potassium (K) are two of the most
important elements required for plant growth,
affecting the vegetative/reproductive balance in
many plants. Studies in Gloriosa, a genus closely
related to sandersonia, have demonstrated
nutritional responses to N for plants grown in peat
(Carow 1980). The tuber nutrition of Gloriosa was
also shown to influence the growth of the flowering
stem and daughter tuber. Mother tubers supplied
15-20% of the N, phosphorus (P), and K utilised
by the developing daughter tuber and gave up 80-
90% of their N store (Carow 1976, 1980). Similar
utilisation is found in other bulbous and storage
crops.

Little information is available on either the N
or K requirements of sandersonia. Grower practice
is to use moderate soil K levels (c. 1 me/100 g) and
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to apply minimal N. This trial examined the effects
of N and K nutrition on flower quality, tuber
development, and the nutrient concentration of
tubers and leaves for soil-grown sandersonia. These
findings will assist in the development of nutritional
guidelines for the culture of this crop.

METHODS

The effects of four N nutrition rates and four K soil
levels on sandersonia growth were evaluated in a
factorial experiment with five replications in a
randomised block design.

The experiment was carried out at the Pukekohe
Horticultural Research Centre in a glasshouse with
Patamahoe clay loam. Before planting, two unferti-
lised crops of maize were grown and removed. Peat
at the rate of 0.5 m3/10 m2, lime at 0.8 kg/m2, and
superphosphate at 0.07 kg/m2 were incorporated to
achieve target soil test values of pH 6.0-6.5, Ca 10
me/100 g, K 0.35 me/100 g, P 50 ng/ml, and Mg
3 me/100 g. Cations were determined by atomic
absorption spectrophotometry after extraction with
\M ammonium acetate, pH 7 (Clark et al. 1986).
The soil was sterilised with methyl bromide 14 days
before planting. N and K were applied to the plots
at planting and watered in.

Four N rates were compared—5, 10,20, and 40
g N/m2 (equivalent to 14,28, 56, and 112 ppm of N
as a daily liquid feed). The water supply contained
14 ppm of N which supplied 5 g N/m2 over the
duration of the trial (17 weeks at 3 litres/m2 per
day). The remaining N (0, 5, 15, and 35 g N/m2)
was applied as calcium nitrate (15.5% N) in four
split applications (at planting, and 4, 8, and 12
weeks after planting).

The four target K soil test values were 0.35,0.7,
1.4, and 2.8 me/100 g (exchangeable K). The base
level of 0.35 me/100 g before planting was adjusted
with K2SO4 at the rate of 1 kg/100 m2 of K to raise
test levels 0.18 units. Soil tests 2 weeks after
planting showed that the values achieved were 0.4,
0.8, 1.8, and 3.2 me/100 g.

Tubers of 8-10 g that had been stored in moist
vermiculite (10% water by volume) under ambient
conditions were cut in half when the dominant
growing point began to sprout (25 September 1985).
The sprouted tubers were planted at random into
half of the available planting positions in each plot.
The recessive halves were dusted with captan and
pre-sprouted at 25°C in moist vermiculite (10%
water by volume) for 14 days before planting into

the remaining planting positions. All tubers were
dipped in 0.5 g/litre benomyl before planting.

Twelve raised beds 750 mm wide and 5 m long
were formed running north/south. Crop netting (100
x 70 mm grid) was laid onto the beds and fixed in
place to provide a planting grid. Plot sizes were 600
mm wide x 560 mm long (48 tubers per plot planted
in eight rows of six). The inner six rows of each
plot were treated as datum plants and the outer rows
as guards. Guard areas were planted at the ends of
each bed. The 10 inner beds were used for the trial
and the outer two beds planted as guards. The crop
was supported with netting and watered daily using
Peka nozzles at 3 litres/m2 per day for 17 weeks.
The glasshouse was unheated and was vented at
25°C.

Stems were cut and leaf samples (2-3 of the
youngest mature leaves) taken from 8 plants/plot
(equally from the dominant and recessive tubers)
at 4,6, and 8 weeks (at stem harvest) after planting.
Stems were harvested just above the second leaf
when the second flower had reached anthesis.
Harvest date, stem length, stem weight, flower
number, flower diameter (second flower), flowers
of export grade (single stems >500 mm), and
numbers with multiple stems (branched stems) were
recorded. The vase life of the first five export quality
stems/plot if produced, were assessed. Vase life was
tested under standard conditions in distilled water
at 20°C with 20-25 nE/m2 per s at bench height for
12-h days. Vase life was deemed to be complete
when 50% +1 of the flowers had senesced. Irrigation
was ceased on 23 January and the tubers were lifted
and weighed 2 weeks later. A sub-sample of 5
tubers/plot were dried and bulked for nutrient
analysis.

Data were analysed by analysis of variance
(Genstat 4.04B 1984).

RESULTS

Time to harvest, flower size, vase life, or the
proportion of export grade stems did not vary
significantly with changes in either N rate or K level
(Tables 1 and 2). Stem length was not significantly
affected by changes in N rate, but was significantly
greater (P < 0.05) with the lowest level of K in
comparison to two of the higher K levels. Flower
numbers were significantly affected {P < 0.05) by
changes in N with flower number increasing with
increasing rates of N. The proportion with multiple
stems was greater with the higher N rates, but was


