The effects of UVB radiation on southern temperate forests
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Abstract. Although forests cover vast areas of the globg
there are few studies on the effects of changingBUV

radiation on forest growth or ecosystem functioateDon

southern hemisphere trees are sparse but when medbi

with northern hemisphere studies they suggest titat:
productivity of trees is generally not substanyiaéduced by
a modest increase in UVB, especially where treesaleady
under some sort of physiological stress. The marsatles
ecosystem effects, such as changes in species sidimpo
and herbivore interactions, are yet to be studied.

I ntroduction

Increases in solar UVB levels are now well document

in both the southern and northern hemispheres (Mzice

et al. 2003). Plants respond to UVB in a variety of way

and not surprisingly, most studies have been achoig on
annual agricultural species. Studies of the effeftslvVB
on tree species are sparse considering they acfayumio
thirds of terrestrial primary productivity, are ionant for
carbon cycling and storage, and cover vast areaheof
globe. Most studies are of northern hemispheres teeed

)ectrometer (TOMS)

Figure 1. Total Ozone Mapping Spectrometer (TOMS)
image showing the ozone hole on 6 September 2000,

there are only a few southern hemisphere (SH) epecigyxtending onto the southern tip of South America.

have been investigated (Ryan and Hunt 2005).

UV in the Southern Hemisphere

UVB intensities in the SH are higher than from i&m
latitudes in the northern hemisphere. These difiezs are

South Africa. The landscapes of Australia and Bout
Africa are Australia and South Africa are very old and in
stark contrast to the recently glaciated and tecty
active landscapes of New Zealand and South America.
Although all four countries were formally part of

predominantly due to a lower amount of ozone an@gngwanaland, South Africa separated before the

increased atmospheric clarity in the SH. Peak fegélUV

evolution of the southern beecheslothofagus) and,

in New Zealand have increased by 10-15% in the 2ast 4ithough it is a major centre of biodiversity, @shonly a
decades (McKenziet al. 1999). Temperate forests in the few tree genera in common with the other three t@s
SH may be more vulnerable than northern hemispheng aystralia, Eucalyptus andAcacia species dominate 95%

forests to a decrease in stratospheric ozone dutheto
higher UV doses and their proximity to the Antas@izone

hole. Since the polar vortex confines the ozondedeg air

to the Antarctic region, the direct effect of ozdoss is not
felt in most mid-latitude countries. However, dgrithe

breakdown of the polar vortex, this ozone poor iair
redistributed across the SH. The beech forestsesfardel

Fuego are sufficiently far south to be directlyeeted by

the ozone hole (Figure 1). Dramatic short-termtflations

in 0zone can occur resulting in an increase ofou5go in

UVB.

The southern forests

The four main temperate, forested land massexiSkh
are Australia, New Zealand, southern South Amexith

of the forests biomes, while the cool moist soutHerests
are dominated biothofagus species.

Beech species form a major element in most New
Zealand and southern South America forests. Whiildha
New Zealand beech species are evergreen, oveofhilé
Southern American beeches are deciduous.

General UVB effects on plants
Some 400 plant species have been screened for

sensitivity to UVB radiation, with about two thirdaowing
sensitivity of some parameter (Sullivan and Roz&8g9).
Unfortunately, the sheer size of trees makes thifinudt
subjects to manipulate and study. Most studies egbér
whole seedlings or just leaves. Generally, UVB ithez
supplemented using artificial UVB sources, or UV8 i
reduced using cutoff filters. Each has its own eisded
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advantages and limitations. Early studies used ssioe  soils are less sensitive to UVB. As yet there areemough
doses of UVB or radiation sources with inapprogriat studies of SH trees to look at UVB along evolutigrimes
wavelengths. When combined with low levels ofbut from NH studies, deciduous woody species ineggn
photosynthetically active light, dramatic damageuwed. express quite high resistance to UVB.
More realistic lighting techniques are now regylarsed.

General plant response to increases in UVB inclade conclusions

reduction i'n biomags and .height, smaller gnd thicke  Northern hemisphere studies suggest that in genikea
leaves, an increase in reflective surface waxem@ease roductivity of most trees is not substantiallyueed by a
in UVB absorbing compounds and ant'ox'd,am defensgodest increase in UVB. Therefore, it is unlikehatt
systems (Searleg al. 2001). There are also direct e_ffECtslarge-scale changes in biomass or species dominaitice
on photosynthesis and stomatal conductance. SOBWESP ccyr in the temperate SH forests with a smallease in
are extremely tolerant and some are sensitive t@.UV g (< 20%). However, forest trees differ in their

Substantial genetic variability within a single sigs can response to UVB radiation. The present day levels\B
also affect UVB tolerance. Long-term experiments.an affect the growth and physiology of some imgarSH
suggest that accumulation of effects from one yeahe e species. Current levels of UV play an impdrtan
next may occur in evergreen trees, but not in dewid  gcojogical role in competitive ability of differespecies
trees, making them generally resistant to increas&t/B. g jts role in plant/herbivore interactions nedaisher
(Julkunen-Tittoet al. 2005). studies. The ecological effects of increased UVB modst
likely occur in well watered, fertile habitats andhy have

UVB studieson SH trees more influence on species and trophic interactibas on
There have been fewer than 20 papers on the intfue productivity and biomass.

of UVB on SH tree species. Most have used UVBrflt®
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