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The place of C4 grasses in temperate pastures in Australia
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Abstract This paper explores the potential role
of summer-active Cy4 grasses in temperate areas in
Australia from an ecological perspective. The main
functional differences between C3 and Cy4 plants
are briefly outlined. Taken together, the character-
istics and environmental requirements of introduced
C; perennial pasture cultivars lessen their natural
competitive ability except in well-watered and cool
habitats. C4 plants are more competitive under
conditions of high temperature and solar radiation.
Within the C4 group, grasses belonging to the sub-
family Panicoideae usually prefer humid, wet
environments and generally decline in importance
with increasing grazing pressure and increased soil
nitrogen (N) levels. Genera of Eragrostoideae
generally prefer hot, dry habitats; they increase in
dominance with increased grazing pressure and N
availability. These responses give the C4 group as
a whole a wider adaptive range and at the
community level provide versatility in responses
to changed conditions such as grazing. Based on
their preferred zones of natural distribution, it
appears that introduced C5 pasture species are sown
widely outside the area where they would be
favoured to persist. The ecological impacts of
grazing by domestic livestock and pasture
improvement are briefly outlined with particular
emphasis on changes in botanical composition.
There are similarities between changes in Australian
grasslands and those reported in South Africa. It is
concluded that species which naturally increase in

A96012
Received 15 January 1996, accepted 10 July 1996

abundance in'grazed pastures (such as some genera
of Eragrostoideae) would offer considerable
advantages for the development of naturally
sustainable pastures. Such pasture species would
offer a number of side-benefits including reduced
rates of pH decline and deep drainage of excess
water to water tables. These two problems represent
major threats to agricultural sustainability in the
temperate zone and both result from the inability
of C; grass-based pastures to grow actively in
summer.
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INTRODUCTION

The Cj3 perennial grasses sown for pastures in
temperate Australia (Phalaris aquatica L., Dactylis
glomerata L., Lolium L. spp., and Festuca
arundinacea Schreb. (Oram 1990)) have a relatively
narrow adaptive and physiological range which
limits their usefulness to the more mesic habitats
of'the Tablelands, near slopes and coastal lowlands
(Kemp & Dowling 1991; Ward & Quigley 1992).
The growth of these species is depressed by low
temperatures in mid winter when moisture is usually
plentiful, and by the combination of unreliable
rainfall, high irradiance, and high evaporation in
summer (Colman et al. 1974; Smith & Stephens
1976; Edwards 1979). In southern New South
Wales, the period of the year when Cj plants grow
at near-optimum rates rarely exceeds 12 weeks
except in areas which regularly receive more than
700 mm of rainfall annually (Edwards & Johnston
1978).

There is increasing evidence that the adaptive
range of current perennial pasture grasses limits
attainment of revegetation and pasture production
objectives over large proportions of the landscape.
Problems of low persistence, increasing soil
acidification, and dryland salinity are widespread
(Johnston 1992). Available cultivars are poorly
adapted to shallow, stony, acid, infertile soils, more






