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Abstract The eVects of ultraviolet radiation (UVR
280–400 nm) on the germination of Porphyra haitanen-
sis conchospores and on the growth and morphogene-
sis of the subsequent sporelings were investigated by
culturing the released conchospores under natural sun-
light from 29 September to 6 October 2005. Germina-
tion increased with time and was faster when UV-B
was excluded using cut-oV Wlters. There were signiW-
cant negative eVects of UV-B radiation on growth and
cell division of sporelings, with decreases up to 18% for
thallus length, between 6 and 18% for thallus width, up
to 29% for thallus area, and between 6 and 14% for
cell size as compared to PAR-controls. UV-A had a
signiWcant positive eVect on morphogenesis, enhancing
the formation of sporelings with cells dividing trans-
versely; on the other hand, UV-B delayed the forma-
tion of such sporelings. We also tested the eVects of
solar UVR on the growth of P. haitanensis juveniles

and found no signiWcant eVects. Our results indicate
that UV-A has an important role in the germination
and morphogenesis of the species, but on the other
hand, sporelings of P. haitanensis are more sensitive to
UV-B radiation than juveniles.

Introduction

Solar UV-B radiation (280–315 nm) reaching the
earth’s surface has been increasing due to the depletion
of the stratospheric ozone layer (Lubin and Jensen
1995). The primary production of algae in aquatic
media might be aVected, as biologically eVective doses
of UV-B can penetrate deep into the water column
(Franklin and Forster 1997).

Previous studies showed that ultraviolet radiation
(UVR 280–400 nm) can aVect macroalgae, and various
targets might be implicated such as photosynthesis
(Franklin and Forster 1997), DNA (Pakker et al.
2000a, b), pigments (Aguilera et al. 1999a) and
enzymes related to nutrient uptake, such as nitrate
reductase and carbonic anhydrase (Flores-Moya et al.
1998). UVR also inXuences the content of UV-absorb-
ing compounds (Korbee Peinado et al. 2004; Han and
Han 2005), production of reactive oxygen species
(Aguilera et al. 2002) and spore movement of macroal-
gae (Flores-Moya et al. 2002). However, short-term
responses to UVR do not usually provide enough
information to relate to the long-term eVects. For
example, Laminaria ochroleuca showed partial accli-
mation to chronic UVR exposure in photosynthesis,
but not in growth (Roleda et al. 2004). Growth is an
important parameter that integrates stress eVects
in several biochemical processes within the cell
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