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ABSTRACT

Physiological and microbiological cut flower senescence processes in two Australian native
genera, Acacia and Boronia, were determined. Vase life of the two Acacia spp. tested, A.
subulata and A. floribunda, was not affected by exposure to ethylene (50 and 500 pL L-!
respectively for 24 h). No detectable levels of ethylene were produced by either species at
different stages of floral development. Pulsing with silver thiosulphate (STS) (10.5 mol m-3 for
16.5 h), an inhibitor of ethylene action, did not increase vase life over that in distilled water.
However, citric acid (10 mol m-3) significantly improved the vase life of A. amoena compared
with distilled water. Cavitation events (audible acoustic emissions, AAE) were recorded for the
first time in cut flowers kept in vase solutions. AAE production peaked markedly in A. amoena
stems after 48 h in distilled water. Tis coincided with abbreviated vase life, a sharp decrease in
xylem water potential (to -3.7 MPa), and decreased hydraulic conduction (29% of the initial
rate). Pectinaceous deposits in xylein conduits of stems kept in distilled water were not evident
until 36 h (14% of conduits filled) ard by 120 h had increased to 82%. This indicates that pectin
deposition is a secondary event which occurs after water column disruption. Vase solution
bacteria did not produce pectolytic e 1zymes, so were not responsible for pectin release from cell
walls. In citric acid, no pectinaceous deposits were evident, even after 120 h. AAE production
remained low in citric acid throughout the 120 h experimental period, although the xylem water
potential decreased from -0.42 to -2.62 MPa between 48 and 60 h. Hydraulic conduction was
50% of the initial rate after 48 h. It was hypothesised that citric acid degraded pit membranes,
resulting in less potentially cavitatatle compartments, and improved hydraulic conduction rates.
This hypothesis was supported by the distance travelled by paint in xylem conduits of stems
kept in either distilled water or citri > acid for 2 d. Paint particles, which should be stopped by
pit membranes, were carried over 1(0% farther and in more conduits in stems kept in citric acid
(9.8 cm) than in distilled water (4 cni). Stemis in citric acid had the significantly greatest relative
water content (RWC) (71.4%) after 120 h. The RWC of stems in distilled water (19.4%) was
significantly less than that of stems n Pseudomonas fluorescens (100 cfu mL-1) (44.3%). AAE
production was not expedited by hiy:h levels (106 cfu mL-1) of mixed or pure (Ps. fluorescens)

bacterial populations. Thus, bacteric did not promote AAE production or decrease longevity.

In contrast with Acacia, the vase life of Boronia heterophylla and B. crassipes x B. heterophylla
‘Lipstick' was shortened by ethylene, as longevity was significantly increased in stems protected
against ethylene action with an STS pulse. However, in two other Boronia spp., B. clavata and
B. muelleri 'Sunset Serenade’, long:vity was not significantly increased by pulsing with STS.
In B. heterophylla, bacterial numbers were significantly greater in STS treatment vase solutions.

Vase solution bacterial numbers had no significant influence on longevity (R? = 0.000). These
results indicate an overriding influe ace of ethylene in flowers which are sensitive to it, and the

ambiguous role of bacteria in cut flo wer senescence.
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