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Abstract The effects of three planting media
(50:50 peat:pumice, Pinus radiata bark, and soil) at
two nutrient rates (1.0 and 4.0 kg/m3 Nutricote) were
assessed on sandersonia (Sandersonia aurantiaca
(Hook.)) tuber production, the incidence of tuber
russeting, and subsequent performance of tubers.
Tuber weights were greater at the higher nutrient
rate. Lighter tubers were produced in the bark me-
dium than in the peat:pumice or soil. Tuber russeting
was less, and commercially acceptable, at the low
nutrient rate in all media. At the high nutrient rate
russeting was greater in tubers grown in peat:pumice
and soil compared to those grown in bark. At the
high nutrient rate tissue concentrations of K, N, S,
and P were greater. Tubers grown in bark had lower
concentrations of N and S compared to tubers grown
in soil and peat. At the high rate of nutrition tuber
sprouting in the subsequent season was less in the
tubers grown in soil and peat:pumice compared to
the bark-grown tubers. Stem length, stem weight,
flower number, and vase life from tubers produced
in bark at the high nutrient rate were similar to those
produced in the soil and peatpumice media at the
low nutrient rate. There was no improvement in
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production indices for the tubers grown in soil or
peat:pumice at the high nutrient rate. These findings
show that if grown in peat:pumice or soil,
sandersonia tubers should be produced at low nutri-
ent levels to reduce the incidence of tuber russeting
and to improve subsequent forcing. If grown in bark
media, higher nutrient rates can be used to maintain
forcing quality without causing high levels of
russeting.
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INTRODUCTION

Tuber production is a major component of New
Zealand's sandersonia (Sandersonia aurantiaca
(Hook.)) industry. Tubers are sold within New Zea-
land for flower production and exported to a number
of countries. Buyers require tubers to be clean, white,
and without blemishes. However, often a large per-
centage of tubers produced have a disorder that has
been described as "russeting". This disorder varies
from very minor red/brown surface cracking,
through to a moderate degree of cracking with tu-
bers having some yellow colouring and light callus
development, to major cracking and heavy callus
over the majority of the tuber. The degree of
russeting can render the tuber non-saleable.

Russeting (crazing or cuticle cracking) has been
described in a number of crops, e.g., potatoes, ap-
ples, pears, and tomatoes (Faust & Shear 1972;
Opara et al 1977). Similar symptoms have also been
reported from the Netherlands in Gloriosa, a closely
related genus (P. van Leeuwin pers. comm.). The
causes are not well understood, but in apples the
susceptibility to russeting has been related to the type
of cuticular wax platelets and epidermal cell division.
Factors that induce russeting in apples include frost,
rainwater, high irrigation rates, pesticides, skin de-
fects, mineral elements, and exudates from the flow-
ers (Faust & Shear 1972; Kanbe 1986: Ferree &
Cahoon 1987; Opara et al. 1997).
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In sandersonia the degree of russeting is reported
to vary between growers, and since growers use dif-
ferent media under variable nutrient and production
practices, the cause is difficult to determine. Clark
& Burge (1999) reported that sandersonia tubers
grown under low available nitrogen (N) regimes
produced tubers that were clean and white, whereas
at high nutrient levels tubers were often russeted.

The aim of this study was to examine the effects
of nutrient rate and growing media on tuber
production and russeting, and the carryover effects
on tuber storage and forcing in the following season.
This study will enable production practices to be
developed to overcome this disorder and improve
tuber quality.

MATERIALS AND METHODS

Sandersonia tubers with a weight of 1-1.5 g (mean
weight 1.25 g) that had been stored for 4-5 months
at 4°C were pre-sprouted for 7 days at 20°C (Clark
1994). Tubers were then dipped in protective
fungicide mix of 0.5 g/litre benomyl plus 2.0 g/litre
thiram for 10 min before to planting on 14 October
1996 into polystyrene trays (595 x 420 x 190 mm)
containing one of three media at one of two nutrition
levels. The media were: 50:50 peat:pumice mix with
incorporated fertilisers; CAN (calcium ammonium

nitrate) stabilised composted radiata pine bark fines
(0-8 mm) with incorporated fertilisers; or soil
(Patumahoe clay loam). The fertiliser blend (per m3)
used with the peat:pumice and bark was dolomite
(3 kg), gypsum (0.5 kg), superphosphate (0.5 kg),
iron chelate (0.05 kg), PG mix (orange) (1.0 kg), and
180-day Nutricote slow release fertiliser with trace
elements (13:5.7:10.8 + (Mg 1.2%, B 0.02%, Cu
0.05%, Fe 0.2%, Mn 0.06%, Zn 0.015, and Mo
0.02%)) at either 1.0 or 4.0 kg. Soil sterilised with
methyl bromide was amended with Nutricote at 0.5
or 3.5 kg/m3. At planting the water soluble nutrient
content of the peat:pumice and bark media was
measured from a media:water (1:1.5 v/v) extract
using colorimetry and atomic absorption methods.
Soil cation levels were determined by atomic
absorption spectrophotometry after extraction with
lMammonium acetate, pH 7 (Clark et al. 1986). Soil
N levels were not measured. Media nutrient levels
are presented in Table 1.

Tubers were planted at 68 tubers/tray and mulched
with 10 mm of untreated sawdust. Trays were placed
in a randomised block design with four replicates in
an unheated glasshouse with forced air circulation
ventilated at 20°C. The crop was supported with net-
ting. It was sprinkler-irrigated until emergence and
then drip-irrigated twice daily at 2.5 litres/m2.

Stems were pruned just below the lowest flower
when 50% of stems had two flowers open (11

Table 1 Media nutrient levels at planting. Peat:pumice and bark measurement in mg/litre. Soil
cation levels in me/100 g and P in mg/litre.

Media Nutricote (kg) pH Ca K Mg N

Peat:pumice
Peat:pumice
Bark
Bark
Soil
Soil

1.0
4.0
1.0
4.0
0.5
3.5

5.1
5.1
6.3
6.3
5.6
5.1

48
51
71
70
9

12

69
78
117
130

0.63
0.56

49.5
45

31.3
40
42
47

45
52
52
54
2.8
3.3

78
88
52
62
-
_

Table 2 Sandersonia (Sandersonia aurantiaca) russeting scores.

1 No russeting
2 Negligible (0-5% of tuber russeted)
3 Minor(5-10%oftuberrusseted)
4 Not acceptable (10-25% of tuber russeted) Yellowing
5 Moderate (25-50% of tuber russeted) Light callus
6 Heavy (50- 75% of tuber russeted) Medium callus
7 Major (75-100% of tuber russeted) Heavy callus


