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Abstract Saffron, the world's highest priced
spice, is made from the dried stigma of the saffron
crocus, Crocus sativus L. After establishment,
saffron spice yields in Central Otago, New Zealand,
averaged 3.7 g/m2 and were higher than yields at
Mosgiel and Hamilton. Spice yields were
significantly increased by applying sawdust mulch
to crop beds, but incorporating peat into the soil
before planting did not affect spice production.
Planting larger-sized corms significantly improved
spice yield and daughter corm production in the
second year. Saffron spice yields from established
crops at Clyde are estimated to reach 24.3 kg/ha,
up to twice that obtained in traditional saffron-
producing countries, but high labour costs in New
Zealand appear to limit the opportunities for
competitive production of saffron spice in this
country.

Keywords Crocus sativus; saffron; spice
production; agronomy; site comparison; New
Zealand

H96067
Received 14 October 1996; accepted27February 1997

INTRODUCTION

Saffron, the world's most expensive spice, consists
of the bright red stigmas and styles of the saffron
crocus, Crocus sativus L. This species is a sterile
triploid (Dhar et al. 1988) that produces annual
replacement corms and is propagated solely from
these corms (Mathew 1983). Corms are dormant
(leafless) in summer although flower differentiation
occurs at this time (Benschop 1993). Pale lilac
flowers appear in autumn and may occur before, at
the same time as, or after, leaf appearance (Mathew
1977). The outstanding feature of the flower is the
three-part, brilliant red stigma, 25—30 mm long,
which droops over the perianth segments.

Saffron is predominantly used to give colour,
flavour, and aroma to food, and specific chemical
constituents have been identified. Crocin is
responsible for the colour of saffron, whereas
picrocrocin and safranal are responsible for its bitter
taste and aroma (Leung 1980). It has a long history
of use in the Mediterranean region in traditional
fish and chicken dishes and to colour and flavour
rice dishes, cheese, and bread (Palmer 1983; Rees
1988). Historically, it has also been used as an
ingredient of fragrance, as a dye and in herbal
medicine (Mathew 1983), but the high cost of the
spice currently precludes its widespread use in these
fields. The Romans believed it would ward off
drunkenness if added to wine or worn as a chaplet
on the head (Palmer 1983), although there is no
evidence of its efficacy and saffron no longer has
any medicinal importance (Bisset 1994). Saffron is
highly toxic if taken in large quantities, with c. 20 g
of spice considered to be the lethal dose (Bisset
1994). In the small quantities used for culinary
purposes, saffron is not toxic (Olin 1993).

Spain is the most important producer of saffron,
trading 25-601 of the spice annually. India and Iran
produce c. 10 t each; other producers include
Turkey, China, France, Italy, and Greece (Sampathu
etal. 1984).

Saffron has previously been grown under
experimental conditions at Lincoln and Omarama
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in New Zealand. Palmer (1989) reported that saffron
seldom flowers in New Zealand gardens, and that
it never flowered in the Lincoln trials (Palmer
1990). However, our preliminary trials at Omarama
successfully flowered over two seasons (N. J.
George unpubl. data). Climate and soil pH data
collected from saffron-growing regions around the
world (Table 1) indicate the range of conditions
under which saffron can be grown successfully
(Duke 1979).

To accurately define the agronomic require-
ments of the crop, and its potential for spice
production in New Zealand, further small-scale
trials of saffron production were established at
Redbank Research Station, Clyde, Central Otago.
Additional trials to evaluate production were carried
out at Invermay Research Centre, Mosgiel, and
Ruakura Research Centre, Hamilton. These sites fall
within the temperature and rainfall ranges listed by
Duke (Table 1).

MATERIALS AND METHODS

Initially, a single plot of saffron was established in
1990 at Clyde to determine the suitability of the
Central Otago environment for growing the crop.
Further trials were established in 1992 to assess the
importance of incorporating organic material into

the soil before planting, the use of mulch, and the
importance of conn size at planting on spice
production and corm multiplication. Finally, in
1993, assessment plots were established at Mosgiel,
Hamilton, and Clyde to compare growth and spice
production in three different environments.

Preliminary assessment, Clyde
Saffron conns (mean weight 29 g) were imported
from Sakata Seed Co., Japan, in September 1990.
Corm storage conditions prior to their arrival at
Clyde are unknown. Before planting, corms were
dipped for 30 s in a 1:1 Benlate/Captan mix to
prevent fungal disease. Based on traditional
overseas practice (Sampathu et al. 1984), an
organically-enriched raised bed was prepared by
incorporating a 2 cm layer of fine (< 4.75 mm) coal
dust/untreated sawdust mix (50:50 by volume), a
5 cm layer of untreated sawdust, and 0.2 kg/m2 meat
and bone meal to a depth of 20 cm into the existing
Annan gravelly loamy silt soil (Typic Immature
Semiarid Soil, Hewitt 1993). The nutrient status of
the soil before adding organic matter and fertiliser,
and again 2 years later in August 1992, is shown in
Table 2. Corms were planted immediately after their
arrival from Japan on 3 September 1990, at a depth
of 10 cm and density of 50 corms/m2 (20 cm
between rows; 10 cm between corms in row; total

Table 1 Range of annual mean temperature and rainfall, and soil pH of 16
saffron growing sites around the world (Duke 1979), and of three New Zealand
sites (New Zealand Meteorological Service and Research Station Records).

Site
Mean annual

temperature (°C)
Mean annual

rainfall (mm)
Mean soil

Range of 16 world sites 5.9-18.6 420-1370 6.0-7.8
Clyde 10.1 380a 5.2
Mosgiel 10.2 691 5.6
Hamilton 133 [201 5.6
aExtra 300-400 mm irrigation was applied per annum at Clyde.

Table 2 Soil pH, nutrient Quick Test levels (MAF Quick Test units), and organic carbon (OC) levels (%) from
saffron (Crocus sativus) trials: nutrient status of non-amended soil before the crop was established and amended soil
(addition of organic matter and fertiliser) after 2 years in preliminary assessment (PA) at Clyde, New Zealand; and
comparison of nutrient status at three sites, 18 months after establishment of the crop.

Site Trial and year of soil test PH Ca K Mg Na OC

Clyde PA (original soil) 1990
Clyde PA (amended soil) 1992
Clyde Site comparison 1994
Mosgiel Site comparison 1994
Hamilton Site comparison 1994
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