General Symposia

Cyperaceae is a large grass-like family in Poales with two subfamilies, the small Mapanioideae and the species-rich Cyperoideae, each subfamily corresponding to a well-supported sister clade.
Based on scanning electron microscopic observations we studied
the development of the flowers and inflorescences of representatives in a wide range of genera of Cyperoideae.
Cyperoideae are characterized by spikelets composed of of
wind-pollinated, typically trimerous, monocotyledonous flowers.
The spikelets are the units of compound inflorescences, namely
panicles of spikelets. The panicles are often compacted and contracted into dense head-like inflorescences. In such inflorescences,
spatial constraints are obviously influencing the development of
the spikelets as well as the individual flowers.
Reduction of the number of flowers in the spikelet, loss of the
spikelet prophyll, metatopic displacements of the bracts subtending a flower, and reduction of the floral parts of the flowers are the
main consequences of spatial constraints.
Within the flowers, spatial constraints may result in the reduction
of the number of stamens to three instead of six, delaying or totally reducing the development of the abaxial floral parts, the loss of
the perianth and modifications of the gynoecium. In the most derived subtaxa of Cyperoideae, the compacted inflorescence tends
to take over the floral function, forming dense heads consisting
of single-flowered spikelets. The question remains whether these
evolutionary trends were driven by mechanical forces or by pollination strategies, or a combination of both.
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Throughout the phylogeny of seed plants, flowers and fruits contain actively moving structures to facilitate pollination or seed
dispersal. Examples include pollinator-induced movement of
stamens and/or carpels, diurnal flower opening, and moisture-controlled dispersal of pinecones and wheat awns. These functional
structures require unique cellular and tissue-level features that
are precisely patterned and generated during development. In this
talk I will present an overview of the biomechanics behind the
moving parts in flowers and fruits and highlight the commonly
found morphological and anatomical strategies. By understanding
better about the hydrodynamic and tissue material features underlying the actively controled organ movement, we can identify the
candidate key developmental events that are also likely to have
been targetted by the evolutionary innovation of such morphing
structures. I will then report our effort to establish an experimental
platform to untangle the physico-chemical feedback loops regulating plant organ development, which can be used to test hypotheses
generated above.
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From an evolutive perspective, the flower can be understood as
the historical outcome that serves reproduction and maintenance
of the plant’s lineage. At the same time, but from an organismic
point of view, the flower can be seen as the outcome of the ontogenetic process in each individuum. Questions regarding the
ontogenetic process of the flower involve multiple aspects including cell proliferation and growth, hormone flux, gene expression
patterns, as many others. One of these elements that has received
undeservedly little attention are mechanical forces itself. In this
work we present a revision of a number of examples where mechanical forces have been shown to play a fundamental role in
shaping the flower at different moments throughout ontogeny. The
palette of action of these forces go from the early ontogeny at the
microscopic level, - as the organ initiation patterns on the flower
meristem in relation to the pressure exerted by inflorescence axes
or neighboring primordia -, to the the macroscopic level in the
late ontogeny, as the twisting of a pedicel of a resupinating flower.
The premise here conceived is that without these forces ocurring
during ontogeny, the recalled flower phenotype wouldn’t be expressed as it is actually known, implying that the mentioned force
plays a causal-generative role on the flower’s phenotype, unaware
of further genetic or molecular response coocurrence.
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Floral diversity may evolve as a result of plant-pollinator interactions by two distinct processes: through the use of different functional pollinator groups, or divergent use of the same pollinator.
However, the relative importance of these processes is largely
unknown. Here we use the recently radiated, large plant genus
Impatiens, characterized by variable, zygomorphic or asymmetric
flowers, to understand the association between floral diversity
and pollination ecology, and to study its evolution. A comparative
field study of co-flowering Impatiens species in northern Thailand
revealed that out of seven species, six are dependent on animal
visits for pollination. Several different types of animals visited the
flowers, but not all were effective pollinators. Four Impatiens species are pollinated by bees, whereas two species are pollinated by
bees and butterflies. The main features that distinguish pollination
systems included the shape and dimensions of the floral chamber
and length of the (nectar) spur. Co-flowering species that shared
bee pollinators deposited their pollen on different parts of the
bee body, including through an unusual form of the asymmetric
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