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Pastoral value and production from native pastures
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Abstract The fundamental importance of
maintaining a permanent groundcover of healthy
deep-rooted perennial species is becoming more
widely recognised in Australia. While a short-term
increase in animal production can be achieved by
replacing an old pasture with a new one, most
sown pastures in the high-rainfall zone have proved
to be inherently unstable and have degraded over
time to low-productivity pastures dominated by
pioneer species of annual grasses and broad-leaved
weeds. Recent research has shown that grazing
tolerant native species such as microlaena and
danthonia, which utilise facultative seeder/sprouter
regenerative strategies, can both increase ground-
cover over time and provide high-quality forage
for domestic livestock. However, sown native
pastures, if based on a limited number of species,
may also prove to be unstable. A change in species
orientation from introduced to native is unlikely to
halt land degradation unless it is accompanied by
radical changes to land management practices,
including new approaches to grazing management
and pasture improvement technology.
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INTRODUCTION

The productivity of any agricultural system is
intrinsically linked to the quality of its soils and
water. In turn, the only avenue for creating,
improving, and protecting soils and maintaining
clean water is through the maintenance of healthy
perennial vegetation.

Australia has the most stable geological record,
the oldest rocks, and the oldest soils of any continent
(Williams & Raupach 1983; Lindsay 1985), and a
climate characterised by extremely variable rainfall
(Clewett et al. 1995).

Regrettably, in the short period since European
settlement, we have removed much of what was
considered to be "useless" native vegetation and
unwittingly cultivated what were often fragile soils
(White 1994). These practices have caused immense
damage to the agricultural resource base on many
of the soil types found in the high-rainfall zone of
temperate Australia (Lindsay 1985; Recher 1992;
Kirkpatrick 1994; Anon. 1995a,b; Graetz et al.
1995).

Almost 30 years ago, Stern (1968) observed
that the degeneration of sown pastures was the rule
rather than the exception, a finding which has been
repeatedly confirmed by pasture surveys up to and
including the present (Kemp & Dowling 1991;
PDP 1992; Wilson & Simpson 1994; Thompson
1995). Furthermore, the major disturbance to the
grassland ecosystem associated with species
replacement has often been the starting point for a
downward spiral which is extremely difficult to
reverse. Each time the process is repeated, it begins
at a lower production level, with poorer soil
structure, lower levels of soil organic matter, and
higher weed seed burdens. These problems are
often exacerbated by ongoing losses of unprotected
topsoil.

Kemp & Michalk (1994) observed that in the
past it was often assumed that plants would always
be there, or could easily be replaced by resowing,
but there is now a clear appreciation that this is not
always the case.
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Past decisions and more importantly, current
decision-making in relation to land use and pasture
improvement technology, require urgent appraisal.
There is a fundamental need to find ways to rekindle
soil-forming processes and to rebuild topsoil as an
integral part of pasture production, on all classes
of agricultural land. The interdependence of
animals, vegetation, and soils means that animal
production cannot be sustainable while there are
"acceptable" levels for topsoil loss. The essential
first stage to the process of rejuvenation is that
pastures must provide permanent groundcover as
well as productivity. No longer can short-term
animal production be used as the sole criterion by
which pastures are evaluated. Species which fail to
persist when subjected to the combined stresses of
grazing and low moisture and/or nutrient
availability are of limited value, irrespective of
their potential under favourable conditions.

COMPARISONS OF NATIVE AND
INTRODUCED SPECIES

Most of the literature of the 1960s and 1970s
referred to native pastures in a generic way and
their botancial composition was rarely provided,
even in research papers purportedly comparing
native and introduced species. The low quality and
highly seasonal growth rhythm of a few warm-
season perennials was extended ad hoc to all native
grasses, leading almost universally to the
conclusion, as expressed by Wolfe (1972):

'Native pastures are considerably inferior to
sown pastures in quantity, quality and seasonal
distribution of growth with the result that
in the more favoured regions pasture research
aims at the complete replacement of the native
by introduced species.'
The assumption that exotic grasses were some-

how "better" than native species was not regarded
as a hypothesis to be rigorously tested until very
recent times. The first valid comparison of native
and introduced grasses of the same age and grown
under the same fertility conditions was undertaken
with tropical grasses at Brian Pastures Research
Station in south-eastern Queensland (Anon. 1994).
Introduced grass pastures had been found to be
very productive when first sown and had higher
carrying capacities than old native pastures.
However, the productivity of the sown pastures
declined very rapidly with age, so that after several

years they were no better than the run-down native
pastures they had replaced (Anon. 1994).

This phenomenon was investigated by com-
paring the productivity of a range of native and
introduced species sown into a cultivated seed-bed
in a replicated grazing trial which received annual
applications of 58 kg nitrogen (N)/ha as urea
(Robbins & Bushell 1986). The procedure was
repeated in successive years over 10 years so that
pastures of different ages could be compared
simultaneously. Pasture age was found to be far
more important than pasture species in determining
animal production. For example, cattle liveweight
gains for June-November 1989 were 78 kg/head
on 2-year-old pasture, 37 kg/head on 5-year-old
pasture, and 20 kg/head on 8-year-old pasture
(Myers & Robbins 1991). No one grass species,
whether native or introduced, was found to be
consistently better than any other.

Lower cattle liveweight gains on older pastures
were closely related to leaf N concentrations which
declined markedly over successive years (Robbins
et al. 1986). The application of N fertiliser to old
sown grass pasture increased productivity; however,
200—250 kg N/ha per annum was required to make
a 5-year-old pasture as productive as a 1 -year-old
pasture (Robbins 1984).

For decades, comparative data have been
derived from field trials or plant assays, in which
introduced grasses were newly sown and fertilised
and native grasses were old, run-down, or collected
from low-fertility sites. The extent to which native
grasses have been disadvantaged by this method-
ology can be readily demonstrated by making the
comparison in the reverse direction.

Material from Elymus scaber, Microlaena
stipoides, and Themeda australis was collected
from fertilised plants and compared to material
from unfertilised plants of Phalaris aquatica and
Paspalum dilatatum (Table 1). All plant material
was collected on the same day.

The data presented in Table 1 clearly show that
fertilised microlaena and elymus have 3—4 times
the crude protein levels found in unfertilised
phalaris and paspalum. From these results it could
be expected that animal production from a newly
sown and fertilised microlaena/elymus/native
legume pasture would be many times higher than
that from a run-down, unfertilised phalaris pasture
at the end of its productive life. However, if this
table were presented with no reference to the
growing conditions or age of each species at the


