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Studies progresses of sexual reproductive ecology In seaweeds
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2004,24(12) : 2870~ 2877.

Abstract ;: Seaweeds (marine macroalgae) are distributed in the intertidal and subtidal zones of the coasted areas, being major
contributors to primary productivity in these habitats. Although studies of benthic seaweeds have made essential contributions
to ecological theory, attention has focused primarily upon adult interactions, and relative little attention is paid on the early
stage of life history in seaweeds. One major cause is due to the technical difficult for research. However, new approaches and
methods produced significant and innovative data recently on the early stage of life cycle in seaweeds. One stirring point is
about the sexual reproduction. Sexual reproduction is a common part of the life cycle in seaweeds, although not always an
obligatory step. This review is principally about the recent advances of gamete release and fertilization success in seaweeds
from an ecological perspective.

Variation in the environmental factors satisfying the physiological requirement for reproduction triggers reproductive
seasonality. Seaweeds respond to many environmental cues (e. g. photoperiod, spectral quality and light intensity,
temperature, nutrients supply) for timing of gametogenesis.

Fucoid algae, being brown seaweeds that are abundant in temperate rocky intertidal zones of the open coast and estuaries,
serve as excellent model systems for studies of reproductive ecology and physiology. Receptacles are the their reproductive
tissue. The reproductive thalli in seaweeds generally release gametes in response to different environmental cues from the ones
that confer an overall seasonality to the life cycle. Gametes release commonly occurs following a change in irradiance (dark
after a light-induction period or vice versa). Photosynthesis is required for potentiation of gamete release, which gives the
consequence of intracellular accumulation of K* and Cl™ by cells in the receptacle. Adult thalli of fucoid living in habitats that
are frequently stormy can sense reductions in water motion via the reduced unstirred boundary layer bicarbonate levels and
photosynthesis, which provide a signal involved in triggering the release of gametes. A change in salinity or a certain range of
salinities may also be needed for gamete release. Moreover, one signal can be modified by a second signal in some species. In

many green and brown algae, sexual induction by on one gamete (e.g. the egg) in required for final maturation and release of
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the other gamete (i.e. the sperm), which may be related to pheromonal signals. It is essential to note that some of the factors
appearing from laboratory studies to be involved in gamete release may not appear particularly important in field. Thus both
laboratory and field studies of seaweeds are essential to establish the mechanisms influencing gamete release.

The recent field data suggest the fertilization success values of 70%~100% for fucoids and 30% ~80 % for the red algae,
the values frequently high than previously assessed. The red algae are previously viewed as having reproductive disadvantages
because both their spermatia and carpogonia are nonmotile. However, they have a number of reproductive adaptations that help
to achieve fertilization. Synchronous release of gametes by adult thalli increases concentrations of gametes and the likelihood of
gametes encounter and thereby is crucial for fertilization success. Moreover, asynchronous gamete release by closely related
species seems to prevent most hybridization. Another factor for the high levels of fertilization success is that adults are
exquisitely sensitive to water motion. Dilutions is avoided or reduced as a consequence of gametes releasing under calm
conditions. Gametes are also concentrated spatially in some algae through a pheromonal-dependent release of sperm. Indirect
evidence for high nature fertilization success in seaweeds comes from the occurrence of plolyspermy and the presence of
polyspermy blocks. It was suggested that polyspermy prevention is a widespread adaptation in seaweeds. Results suggest three
polyspermy-preventing mechanisms, each acting at different times after fertilization.

Numerous studies executed with fucoid algae have resulted in the thought that a advantageous combination of several
interacting factors must emerge for fertilization success. This advantageous combination of factors was called the “window of
opportunity ”, which including many abiotic constituents (environmental factors triggering gametes release) and biotic
components (e.g. interparental distances, male-to-female ratios, synchrony of gamete release, motility, longevity of gametes
and the efficiency of the polyspermy prevention mechanisms).

Recruitment processes and population structure could be affected dramatically by the dispersal, settlement and adhesion of
the zygotes and/or embryos. Dispersal may be significantly affected by current water velocities and by whether both gametes
are shed externally prior to fertilization or whether the female gamete is retained within the oogonium or on the adult thallus.
Zygotes and embryos are usually exposed physical stresses associated with the microhabitats they settled, and substantial
mortality may occur during embryogenesis. Macroalgal propagule banks consist of settled spores, gametes, zygotes, embryos,
or other microscopic forms which suspend growth during adverse environmental conditions. It was suggested that propagule
banks strongly affect the species compositidn and the competitive balance among annual and perennial seaweeds. Further

researches for better understanding the sexual reproduction ecology of seaweeds are prospected.
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