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Changes in sugar, protein, respiration, and ethylene
in developing and harvested Geraldton waxflower
(Chamelaucium uncinatum) flowers
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Abstract Sugar and protein levels and rates of
respiration and ethylene production were measured
for Geraldton waxflower (Chamelaucium
uncinatum) flowers in order to characterise flower
development and senescence in this cut flower crop.
Ten sequential stages of floral development were
identified. Sugar levels increased during bud
development, the highest concentrations (c. 130 mg
sucrose equivalents/g dry weight (DW) being
measured during the nectiferous stages of flower
opening. There was little variation in either soluble
or insoluble protein levels during flower
development, levels averaging around 19 and 25
mg bovine serum albumin (BSA) equivalents/g
DW, respectively. In flowers cut and maintained
individually, sugar and protein levels decreased
rapidly after harvest, suggesting their use as
respiratory substrates. Sprig senescence was
characterised by loss in fresh weight and decreasing
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water use. In flowers taken from sprigs in vases,
sugar and protein levels increased slightly (Day 4)
before decreasing with senescence (Day 8). Flowers
on sprigs appeared to deteriorate at c. 8 days after
harvest, in concert with the decreasing sugar and
protein levels. Respiration rates were initially high
(1432 ml/kg per h) for the flowers from harvested
sprigs, and declined during vase life. Ethylene
production also decreased during vase life from an
initial level of 1.32 pl/kg per h. The absence of
respiratory and ethylene production peaks indicates
that Geraldton waxflower flowers are non-
climacteric in nature.
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INTRODUCTION

Geraldton waxflower {Chamelaucium uncinatum
Schauer) is a native plant of Western Australia and
accounts for the bulk of Australian cut flower
exports—40% of the total value of native fresh
flowers exported in 1989/90 (Wearing & Joyce
1994). It is used commercially as a flowering pot
plant, a flowering landscape plant, and for cut flower
production (Wearing & Joyce 1994). Small flowers
and leaves make Geraldton waxflower a suitable
filler in floral arrangements. However, its flowering
stems also make an impressive display when used
alone. Characteristically, stems bear floral organs at
many different stages of development, from tight
buds to senescent flowers.

Flower senescence has been particularly well
described for a number of climacteric species such
as carnation. Although there is variation in the
ethylene production characteristics of carnation
cultivars (Wu et al. 1991), the ethylene-climacteric
nature is most clearly seen in the cultivar ‘Crowley
Pink’ (Downs & Lovell 1986). In such cultivars,
ethylene production increases during senescence,
and the ethylene accelerates the rate of senescence.






