
Dr Steve Cork, of the Division of Wildlife
and Ecology at Canberra, says that several
years ago Drs Ivan Lawler, Bill Foley and
Ian Woodrow of James Cook University
grew Eucalyptus tereticornis seedlings in
doubled carbon dioxide concentrations, at
a range of nutrient levels.

Doubled carbon dioxide always reduced
the amount of nitrogen in the leaves and
often also increased the levels of tannins
and other phenolics, many of which can be
toxic to animals. ‘Eucalypts grown in low-
nutrient environments will use the extra
carbon from carbon dioxide to defend their
leaves,’ Cork says. ‘Eucalypts also use their
leaf protein more efficiently under high
carbon dioxide, so need less leaf nitrogen’.

‘In higher-nutrient environments, they
use it, along with nitrogen, to replace
their leaves. In a doubled carbon dioxide
regime, leaves of eucalypts in general are
likely to contain less nutrients and more
carbon-based defensive compounds such
as tannins and other phenolics.’

Cork says CSIRO studies with leaf-
eating marsupials such as koalas, greater
gliders and possums suggest that the ratio

between nutrients and defensive phenolic
compounds in the leaves is an important
factor in their choice of food and habitat
(see story on page 13).

‘The densest concentrations of koalas,
greater gliders and possums are found in
eucalypt forests on the more fertile soils,
where the ratio of nitrogen to phenolics in
the leaves is high,’ Cork says. ‘The conse-
quence of doubled carbon dioxide levels
next century may be that the ratio of nitro-
gen to phenolics may fall to a point where
the leaves in many eucalypt forests where
these animal live become virtually inedible.’

Cork says eucalypt seedlings grown in
artificial laboratory conditions are not nec-
essarily a reliable surrogate for mature trees.
Trees in Australia’s eucalypt forests may
compensate to a degree, but inevitably, leaf
nitrogen and protein levels will decline
under a doubled carbon dioxide regime.

Ominously, says Cork, koalas and greater
gliders (Petauroides volans) are probably
already hanging on in sub-optimal habitat
in many places, because the forests that
once grew on the relatively fertile valley
floors have been extensively cleared.

BEYOND the forest, in the grasslands of

Australia’s semi-arid and arid interior, the

ecological balance could also be disrupted

as carbon dioxide concentrations rise.

Dr Mark Howden of the Bureau of Rural

Sciences is seconded to the Division of

Wildlife and Ecology to model the effects of

greenhouse warming. He says rising carbon

dioxide levels in the atmosphere could

change the dynamic balance between C3

and C4 grasses, with accompanying effects

on animal species.

C3 and C4 grasses employ different

photosynthetic systems. The C4 system,

under the current climatic regime, tends to

use water more efficiently. An example of a

C3 grass is kangaroo grass (Themeda

triandra); an example of a C4 grass is

wallaby grass (Danthonia richardsonii).

Howden says a simple competitive index

predicts the existing distribution of C4 and

C3 grasses. The current line of demarcation

– where C4 and C3 grasses are equally

represented at the species level, but not

necessarily in abundance – runs across the

continent at the latitude of Balranald in

south-western New South Wales.

North of this line, C4 species become

increasingly dominant, with C3 grasses a

common component of grasslands as far

north as the mulga lands of Queensland,

where winter rains allow them to compete.

Conversely, C3 grasses are more common

south of Balranald, and there are few C-4

species around the latitude of the Victorian

coast.

Some previous studies suggest that the

doubling of carbon dioxide levels expected

in about 100 years from now would result

in dominance of the whole of Australia by

the C3 grasses due to increased photo-

synthetic rates. This would have enormous

consequences for biodiversity conservation

and agriculture. But other studies which

have looked only at warming by itself

suggest that C4 grasses will just become

slightly more dominant in the southern

parts of the mainland.

Howden used the predictive competition

index in studies which combine both the

effects of increased carbon dioxide and the

warming which is expected to accompany

these increases. These studies suggest that

C4 grasses will become slightly more

dominant, with the current distributions of
C3 versus C4 grasses moving about 250 km
southwards. The full impact of such
changes needs further study but there are
likely to be implications for conservation
and agricultural production.
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Bandicoot grass (Monachather paradoxa) is a

C3 grass. Differences in the photosynthetic

systems of C3 and C4 grasses will influence

their distribution in response to rising carbon

dioxide levels in the atmosphere.

Modelling the battle of the grasses

John Kanowski of the Tropical Rainforest

Research Centre believes that in a warmer

world, higher atmospheric carbon dioxide

concentrations may force leaf-eating

mammals to invest more energy in digesting

and detoxifying their leafy diet, a diet that

has been marginal since the last glacial

period.

g r e e n h o u s e  e f f e c t s


