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Abstract Many native, naturalised, and low-input
pastures have a low proportion of desirable species.
Under the prevailing economic conditions, it is
unlikely that these pastures would be replaced with
sown native species as there may not be seed of
suitable cultivars available and costs would exceed
returns. Better management is a preferable strategy
to improve the proportion of desirable components.
Grazing tactics are central to any improved
management strategies for these pastures as they
offer a lower cost option for land managers.
Additional tactics, which will vary depending upon
specific circumstances, include some use of
fertiliser (to increase the rate of change), herbicides
(where weed problems are particularly severe and
animals are unlikely to eat the "weeds"), and fire
(to reduce dead material and seed numbers and
produce green leaf for grazing). Several examples
of manipulating pasture composition are con-
sidered. In situations where the desirable species
are C3 perennial grasses (e.g., Danthonia spp.,
Microlaena, and Dactylis), and the less desirable
are C3 annual species (e.g., Vulpia), rests over the
summer period, especially in wetter years, improved
the perennial grass content. In addition, extra
grazing pressure in spring limits seed set by annual
grasses. Where the undesirable species are C4

perennial grasses (e.g., Bothriochloa and Aristida),
heavy summer grazing is more important. In some
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instances, the timing of a heavy grazing period
will depend upon monitoring the plant community
to find the "window of opportunity" when the
desirable species have completed flowering and
seed set but when the less-desirable species are
starting to flower. Further development of improved
management systems will require knowledge of
the ecology of the principal species. Any release of
new cultivars of native and low-input species should
be supported by knowledge of the better manage-
ment practices to maintain those species in the
pasture.
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INTRODUCTION

One of the major problems confronting pastoral
agriculture in Australia is the rapid loss of desirable
perennial species, both sown and native, from
paddocks grazed by sheep and cattle (Kemp &
Dowling 1991; Quigley et al. 1992; Friend &
Thompson pers. comm.). Suboptimal composition
leads to lower production and can make the pasture
more susceptible to change. Instability is most
pronounced where perennial grasses are only a
minor component of the pasture, whereas
production declines most rapidly when the legume
component is too low to provide sufficient nitrogen
to maintain production of quality pasture. Invasion
by less desirable components such as exotic annual
grasses is a common symptom of pasture
degradation. The extent of this problem varies
considerably between pasture types, and depends
upon the degree of disturbance, historical
management practices, soil type, and fertility. In
some instances, native grasses re-invade cleared
areas sown to introduced species, creating the
naturalised mixtures which make up a large
proportion of pastures seen on commercial farms.
On the other hand, there are pastures in which
undesirable perennial grasses, native or introduced,
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Fig. 1 Major importance of annual grasses in pastures
as shown by the ratio of legumes to broadleaf weeds
plotted against perennial to annual grass contents for 35
"improved" pastures in central New South Wales. Data
from Kemp & Dowling (1991). Dashed lines indicate
1:1 ratios.

dominate to such an extent that they are no longer
ideal for livestock production. The general outcome
of these trends is the less than optimal composition
in pastures which is commonly observed in pastoral
resources surveys (Archer 1989; Fig. 1).

Many producers believe that pastures are not
sustainable for livestock production using current
technologies. This was highlighted in a recent
survey in the high-rainfall zone in south-eastern
Australia (> 600 mm) in which 80% of respondents
expected desirable species to disappear within 10
years of sowing (Lees & Reeve 1994). Reasons
given for the decline in pasture composition ranged
from poor species persistence, poor weed control,
reduction in fertiliser usage, and drought. Only a
few producers rated poor grazing management as a
critical factor in pasture decline. But, most
producers failed to recognise that poor species
persistence and invasion by weedy forbs and grasses
are most often the result of inappropriate grazing
strategies. An allied problem is that many producers
cannot recognise many of the species in their
pastures—native perennial grasses are often
confused with introduced annuals (Garden &
Dowling unpubl. data). The challenge for managers
is to efficiently improve the composition of pastures
in poor condition and maintain the composition of

the better pastures by employing the most economic
strategies available.

Improvement of pasture composition can be
achieved by resowing, but low farm profitability in
the 1990s has meant that most producers cannot
afford to spend $150—200/ha to renovate degraded
pastures. The low level of animal output achieved
on sown pastures on many land classes affects
investment strategies as the costs of resowing often
exceed the returns obtained within the expected
life span of the pasture (Vere et al. 1995). In
contrast, naturalised pastures dominated by
desirable native grasses can have production levels
comparable to introduced species (Dalglish 1993).
In the latter case, development of management
strategies that maintain the desirable components
becomes a very cost-effective strategy (Kemp &
Vere unpubl. data). These observations suggest
that sown pastures can be considered as a renewable
resource in the same way that rangelands are
viewed, and managed accordingly, i.e. using
ecological principles rather than agronomic
practices. Further, even in good economic times
only a small part of the area under pasture can be
resown in any one year, resulting in the continual
decline in condition of other paddocks unless
appropriate grazing strategies are adopted. This
means that for both sown and native pastures,
improved management provides the key to
maintaining better-quality pastures, and to up-
grading the composition of pastures.

Two aspects of management are needed to meet
this challenge: definition of pasture composition in
terms of boundaries which producers can use to
distinguish healthy, at-risk, and unhealthy pastures;
and development of simple low-cost grazing
strategies which improve pasture condition by
manipulating botanical composition (Michalk et
al. 1995). Grazing management strategies need to
be developed with clear objectives. Long rest
periods between grazing can reduce the content of
relatively prostrate plants such as subterranean
clover in grass/legume pastures (Snaydon 1987)
and favour perennial grasses, whereas increasing
grazing pressure may have the opposite effect
(Kemp et al. 1996). Application of management
tactics which combine stocking rate with grazing
method are likely to lead to a more rapid change in
composition of sown pastures as these can be more
unstable and sensitive to changes than the more
complex native pastures (Snaydon 1987).

This paper outlines some of the principles
involved in manipulating pasture composition and


