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BACKGROUND
The postproduction quality of
flowering horticultural crops is
often limited by the longevity of
individual blooms or flower
senescence. Senescence
represents the last stage of flower
development and results in the
wilting, color fading, and
abscission of flower petals. The
senescence process in many
flowers is regulated by the plant
hormone ethylene. Genetically
engineered plants that are
insensitive to ethylene have
significantly delayed flower
senescence, but also have reduced
seed germination, decreased
adventitious rooting and increased
susceptibility to disease. The
goals of this research were 1. to
identify components of
senescence pathways that would
allow us to specifically delay
senescence without affecting other
aspects of growth and
development, and 2. to determine
if these genes (or gene products)
are regulated by ethylene.

MATERIALS &
METHODS
Genes from Petunia x hybrida

with homology to genes that have
been shown to be involved in
senescence or programmed cell
death in other plants or animals
were identified from the Petunia
BlastQuest EST database of Dr.
David Clark (Univ. of FL) and
approximately 40 cDNA clones
were obtained from freezer stocks
held in my laboratory.
Changes in the transcript
abundance of these genes were
investigated using polymerase
chain reaction (PCR) and RNA
gel blot analysis. Biochemical
and morphological investigations
were used to confirm the gene
expression data from selected
genes. Comparative analysis was
conducted in wild type Petunia x
hybrida ‘Mitchell Diploid’ (i.e.
ethylene-sensitive) and transgenic
ethylene-insensitive petunias
(35S:etr1-1; Z00-35-10 or 44568)
to identify components of the
senescence program that are
dependent on ethylene.

RESULTS
The senescence of unpollinated
flowers is delayed by
approximately 8 days in etr1-1
transgenic petunias (Fig. 1).
Proteases and nucleases
A prominent process during the
senescence of petals is the
degradation of proteins and
nucleic acids by protease and
nuclease enzymes respectively.
This allows the plant to recycle
nutrients like nitrogen and
phosphorus from the dying petals
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Figure 1. Flower senescence of
wild type (WT) and transgenic
etr1-1 petunias.
and remobilize them to
developing tissues. To determine
ethylene’s role in these processes
we studied gene expression and
enzyme activity of several
proteases and nucleases (Langston
et al., 2005; not shown) in petunia
corollas.
Protein content and protease
activity
The protein content of corollas
decreased during aging of both
wild type and etr1-1 flowers (Fig.
2A). Increased protease activity
corresponded with declining
protein content of the corolla (Fig.
2B). These studies indicate that
protein degradation is a
component of the senescence

