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Pollination‐Induced Changes in the
Morphology and Physiology of
Dendrobium Orchid Flowers Prior to
Fertilization: The Roles of Ethylene
and Auxin
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ABSTRACT
Pollination in Dendrobium, as in several other orchids,
induces rapid growth in the width of both the ovary and
the column (the organ containing the pollinia and the
stigma). The visible effects of that growth do not occur
when non‐pollinated flowers are exposed to ethylene or
after application of the ethylene precursor 1‐
aminocyclopropane‐1‐carboxylic acid (ACC) to the stigma
of non‐pollinated flowers. However, growth of the ovary
and column of pollinated flowers is inhibited by the
ethylene antagonist 1‐methylcyclopropene (1‐MCP) and
the ethylene synthesis inhibitor aminooxyacetic acid
(AOA). The effects on growth, including column and
ovary growth, were similar following the application of
an auxin such as 1‐naphthylacetic acid (NAA) to the
stigma, while studies with ethylene inhibitors showed
that NAA acted through ethylene. The known presence in
the pollinia of ACC and an auxin‐like compound
apparently explains the initial growth of the column and
ovary in response to pollination.

KEYWORDS: 1‐MCP; ACC; auxin; antiauxin; ethylene;
ethylene antagonist; ovary growth; column growth; pollen
tube; pollinia;
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I. INTRODUCTION
Pollination can induce rapid changes in flower form and
color, as well as early flower senescence. Most of these
changes also occur, although later, in unpollinated flowers.
These early effects of pollination have been reported in
many plant families, but are quite common in the
Orchidaceae, where they usually occur before fertilization.
With many orchids, therefore, it is possible to distinguish
between the effects of fertilization and those of pollination.
Hildebrand (1863a,b,c) and Fitting (1909) noted that the
post‐pollination effects in orchids depended on the species.


