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,This paper demonstrates how native grasslands with high conservation value

can contribute as parts of sustainable grazing enterprises. The example used
in the case study is part of a grazing system on the South-west Slopes of NSW.
Other examples from the Monaro and the Southern Tablelands are drawn upon
to demonstrate how native grasslands are valued for their productivity and other
attributes.

This paper presents anecdotal information on some grazing systems that
include native grasslands of high conservation value, and provides direction for
future quantitative field trials. Potter (1996) highlights the limited nature of
quantitative studies on the economic benefits of native vegetation on Australian
farms.

High conservation.value grasslands are those that contain a high diversity of
native herbaceous plants, particularly of forbs, and a low cover and species

.., richness of exotic species. Such sites generally have a set of species, referred
'' to here as indicatorspecies, that are intolerant of heavy grazing pressures, and

in some cases the sites may also contain threatened plant species. The
grassland. sites referred to in this paper were identified in surveys undertaken
by Benson (1994) and Rehwinkel (in prep.).

Nutritive values. lt has been established by various studies that some native
grass species have relatively high nutritive values for livestock production. For
example, Lodge and Whalley (1989) produced a comprehensive review of
nutritive values of native grass species of the Northern Slopes and Tablelands
of NSW. Munnich et al. (1991) found that natural pastures in the Goulburn area
wilh Danthonra spp. and Microlaena strpordes that had some super-phosphate
input and Trifolium present, were comparable in production to improved
pastures. M. stipoides was also found to be tolerant of acid soils (Munnich et a/.

1991); this species may be of significance in rehabilitation of degraded
pastures.



Economics of improved pastures. Studies have also been undertaken to
compare the economics of native versus improved pastures (e.9, Nadolney
1995, Crosthwaite 1995). While the benefits of improved pastures under some
conditions is. not disputed, Nadolney lists disadvantages of pasture
improvement, including :

. tree decline;

. land degradation such as
waterlogging and erosion;

soil structural decline, soil acidification,

. loss of natural control of pasture pests;

. biological inVasions, particularly weeds;

. loss of plant biodiversity; and
o reliance on high inputs.
While the examples Nadolney gave were from the Northern Tablelands of
NSW, it is assumed that the same principles apply to the Southern Tablelands.
Nadolney concluded that pasture improvement has no clear advantages in
areas with poor soils and irregular rainfall. Crosthwaite (1995) argues that
there may be considerable advantage in having a range of pasture types on
individual farms, including native pastrJres and improved pastures based on
exotic perennials.

Landholder attitudes. ln a study of landholder attitudes towards conservation
of native grasslands in Tasmania (Gilfedder and Kirkpatrick 1995), various
values were recognised by graziers utilising native grasslands, including:
. the low cost or low input nature of the farming systems;
. the quality of the wool produced;
. the value of grasslands as drought reserve;
. the perception that native grassland is healthy country for stock and that it

adds to the viability of the grazing enterprise
amongst other utilitarian values. Non-utilitarian values were also attributed to
native grasslands by Tasmanian graziers, including lifestyle benefits, aesthetic,
biodiversity and conservation values, as sources of future genetic material and
as examples of the original vegetation (Gilfedder and Kirkpatrick 1995).

It is clear from the studies, above, that native grasslands have a wide range of
values. This has been borne out by anecdotal information gleaned by the
author during the Monaro and Southern Tablelands Native Grassland
Conservation Project (Rehwinkel in prep.). While it is not possible to be
definitive in any statements about landholders' attitudes to native grasslands on
the Monaro, as the project did not set out to survey this, a few examples
collected during discussions with people on the Monaro and Southern
Tablelands will serve to point out that native grasslands and their component
species are valued as a resource in this regron:
. A grazier at Yaouk declared that the native grasslands on his property arc a

'saviour' during drought times.
o ff grazier at Bredbo values his paddocks containing native grassland

because of the availability of feed during drought.
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. The Bredbo Landcare Group has developed a seed harvester to harvest
seeds of Kangaroo Grass Themeila tiandra for use in pasture re-
establishment.

. Three graziers in the Bobundara area have fenced off areas considered by
them to be valuable for grassland flora conservation.

. The Cooma District Agronomist promotes the use of native grasslands in the
grazing systems of properties on the Monaro (S. Burge pers. comm.).

. The Cooma Rural Lands Protection Board ranger sees native pastures as
an insurance policy and an indicator of sustainability. Native pastures
provide roughage for stock in summer and if native grasses arc gtazed out,
then this is an indication that the farm is too heavily stocked (W. Phillips
pers. comm.).

. Tourists have been observed to stop at roadsides rich with wildflowers in the
Adaminaby arca to take photos.
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Several graziers made the observation that if parts of a paddock can be
improved, then this takes grazing pressure off the remaining native grasslands
on the paddock. Additionally, some people remarked about actual or potential
values of individual grassland species:
. A grazier at Bobundara values the poa tussock grassland (dominated by

Poa siebeiana), particularly during the time when this species is seeding,
claiming that his cattle fatten on Poa seeds during this time.

o A landcare member remarked that the threatened Creeping Hop-bush
Dodonaea procumbens appears to be a suitable species as soil stabiliser
under electric fencing.

. A grazier at Bredbo wondered why the Blue Devil Eryngium rostratum was
not commercially available as a decorative horticultural specimen, as exotic
species of its genus are.

o fl commerciai enterprise wanted to harvest flowers of Hoary Sunray
Leucochrysum albicans growing on roadsides to sell as part of dried flower
arrangements.

. The author considers that some grassland plants have a potential as
horticultural specimens, including Calotis glandulosa and C. anthemoides,
while Sfrpa densiflora, with its large and spectacular flower heads may have
potential in the cut or dried flower industry.

The simple examples (above) demonstrate how grasslands and their
component species, particularly those on the Monaro, are valued for
sustainable agriculture, tourism, horticulture and commerce, as well as for
nature conservation.

Grazing on native grasslands of high conservation value. During the
Monaro and Southern Tablelands Native Grassland Conservation Project, a

number sites on grazing property have been surveyed and found to have native
grasslands that can be considered to have very high conservation values, while
at the same time providing sustainable productivity. These include:



. a property at Bredbo, where a paddock with Community 3a (Benson '1994)

Themeda triandra grassland, has a large population of the threatened
Dodonaea procumbens, and is used as drought relief for cattle;

. another property at Bredbo, a large paddock with very diverse Community
3a grassland as well as an undefined community dominated by
Chionochloa pallida, has pop.ulations of two threatened species,
D. procumbens and Calotis glandulosa, and is used for rotational sheep
grazrng;

. a Bungendore merino grazing property where several paddocks with an
undetermirred Themeda tiandra community with a high diversity of forbs,
including several orchid species, is used for rotational sheep grazing;

. a Nimmitabel cattle grazing property with Community 4 Poa siebeiana
grassland on basalt, with some steep parts of a large paddock showing high
forb diversity, including lilies and peas;

. "Oakley", at Junee, described in detail below.
The above examples represent a range of grasslands communities and a also a
range of grazing systems.

Grassland conservation. While grasslands on grazing properties may retain
high conservation values due to careful management and conservative grazing,
this paper recognises that the full range of grassland communities and species
cannot be conserved under various grazing regimes. For example, the
threatened Swatnsona recta is not found in any grazed sites in South-east
NSW. This species is apparently highly sensitive to stock grazing (J. Briggs,
pers. comm.). ln a study of remnant grassy forest in Victoria, Lunt (1995a)
found that some species were only represented on those sites that were
managed as rail or road easements and cemeteries, being were absent from
grazed sites. These examples highlight the need to provide for adequate
conservation of a iange remnants of the native grassy ecosystem.

This paper does not intend to detail the various options available for
conservation of natural areas on private land, beyond listing them briefly here:
. Acquisition by the NSW National Parks and Wildlife Service (NPWS) for

inclusion into the National Park and Nature Reserve system;
. Voluntary Conservation Agreements negotidted between the landholder and

the NPWS;
. Tax deductibility for Landcare projects; and
. RuralAdjustment Scheme Grants.
Kirkpatrick et al. 1995 and Benson (1996a) discuss options for the conservation
of grassland remnants. For a discussion of the role of incentives for the
conservation of native grasslands on private property, see the Draft Monaro
Grasslands Management Plan (10 October 1996).

A final precautionary note needs to be added before detailing the case study.
The long-term effects of grazing on high conservation value grasslands has not
been determined. Costin (1954) lists species he found in Monaro grasslands.
A comparison of these lists with lists compiled by Benson (1994) and Rehwinkel
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(in prep.) shows that some species have apparently disappeared from the
Monaro in the intervening 40 years. The reasons for the differences between
the early and later lists are not clear, though grazing has been a constant on
the Monaro in the intervening period, as have been droughts and rabbits. The
opportunity and necessity exists now for baseline studies and continuing
monitoring to be carried out on high conservation value native grasslands. The
lesson from the Monaro data should be that monitoring should be carried out to
assess the effects of grazing regimes on such grasslands.

"Oakley" case study

Property description. "Oakley" (AMG 583500 6138500) is a 120 ha property
at Eurongilly, to the east of Junee, NSW, that has been grazed since the
1860's. This site, on private property belonging to Mr Owen Whitaker of
"Kimvale" Eurongilly, was inspected using a method used for preliminary
assessment of grasslands in the Southern Zone Office of the NSW NPWS, on
September 18 and October 21, 1996 (see Rehwinkel 1996). Management
information was supplied to the author by the owner.

The property supports a diversity of bird species and may also provide habitat
for a number of grassland fauna species, such as reptiles and small mammals.
This case study concentrates on the grassland flora values of the "Oakley"
property and discusses the management of the site, especially as it relates to
the use of the property for sustainable grazing.

Assessment method. The site was assessed using a method that was
developed for regional grassland survey (Morris and Rehwinkel rn prep.) and
has been used extensively for grassland and grassy woodland survey in the
Southern Tablelands and Monaro Regions (Rehwinkel in prep.). During a foot
traverses (transects) of the site on September 18, 1996, all plant species were
recorded, ranking species into frequency classes. The frequency classes were
as follows: F (frequent or dominant), I p/c (intermittent patches and clumps or
co-dominant), I (intermittent or subdominant), O p/c (occasional patches and
clumps, generally less than 57o cover), O (occasional plants, less than 5%
cover), R p/c (rare patches and clumps, less than 3 clumps of a maximum of 10
plants per clump) and R (rare, less 3 plants recorded along the transect).
Plants were grouped into the categories of herbaceous natives, herbaceous
exotics, woody natives and woody exotics (woody weeds). Anecdotal
management information was collected by discussions with the owner. Details
of the assessment are in Rehwinkel (1996).

Vegetation of the site. From anecdotal evidence and from evidence collected
during the site visits, it was clear that part of the grassland at "Oakley" must be
considered to be a derived or secondary grassland (see Benson 1996b), that is,
a grassland resulting from the removal of the overstorey of what was formerly
an open woodland. Several trees of various species from this community
remain on the property and neighbouring sites on similar topographical
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locations are still occupied by this vegeiation structure, though without the
understorey. Small seedlings of several of the native trees were evident in
parts of the property. The owner also pointed out wide, low mounds (up to 3 m
wide and 15 cm tall) where trees formerly stood.

The "Oakley" property is of varied topography, with low hills and foot slopes of
various aspects, drainage lines and flats. As a result of the varied topography,
there are several clearly recognisable sub-communities at "Oakley", Generally,
the higher parts of the landscape support the most intact and diverse native
plant communities, with the exception of areas that are used by stock as

camps. The higher parts of the landscape support a greater diversity of native
woody species than the lower parts of the landscape.

The foot slopes and flats are occupied by grasslands with a lower dlversity of
forbs and generally higher densities of exotic plants (either pasture species or
naturalised exotic species). While some of the flats were dominated by exotic
annual grasses, large stands of Weeping Grass Microlaena stipoides were
establishing in this part of the landscape. The owner was of the opinion that
this may be the result of wet conditions prevailing in the previous years, and he
thought that this species would decline in dry times.

A feature of the grassland flora at "Oakley" is the incidence of a number of
native annual species. Annual species present are: /seofopsis graminifolia,
Cotula australis, Tiptilodiscus pygmaues, Stuartina muellei, Drosera peltata
and Aphanes sp. The high incidence of native annuals is in contrast to
grasslands of the Southern Tablelands, where it is unusual to find such a
diversity of native annual plants.

Another feature of th6 grassland at "Oakley" is the diverse and intact cryptogam
cover (algae, fungi, liverworts, mosses and lichen). The significance of this is
discussed in the section on agro-ecology, below.

The status of native grasslands has not been determined in the region
surrounding "Oakley". However, from experience on the Southern Tablelands
and the Monaro, it has been shown that grasslands showing high species
diversity and low exotic plant cover are a greatly diminished resource (Benson
1994, Rowell 1996, Rehwinkel in prep.). These surveys have shown that the
best native grasslands are to be found on travelling stock reserves, cemeteries
and road and rail easements. lt has already been observed that there are
several high conservation value native grasslands on private properties on the
Southern Tablelands. No comparable comprehensive survey effort has been
expended on grassland remnants on the South-west Slopes.

Conservation value. Several indicator species are used when assessing the
conservation value of grasslands. lndicator species fall into three groups, of
which the first comprises those covered by the NSt4/ Threatened Species
Conservation Act, 1995. No species in this category were found at "Oakley".
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Another group of indicators include those species which are highly palatable to
stock or are otheruuise intolerant of various aspects of grazing management,
such species therefore have not persisted in heavily grazed pastures. This
group includes such species as the Bulbine Lily Bulbinopsis bulbosa, Murnong
Microseris lanceolata and all orchids (Family Orchidaceae). A third group of
indicators includes plants that are regionally uncommon.

As grassland surveys have not been undertaken in the region surrounding
"Oakley", it is not possible to assess which species are regionally uncommon so
this category d indicators was not used for this site. Species from the first two
groups above indicate grasslands that have undergone relatively little
disturbance and therefore, are of high conservation value. lt follows that the
more indicator species a site supports, the higher its conservation value. Table
1 lists the indicator species present at "Oakley".

Table 1. lndicatorspecies recorded at "Oakley"
Arthropodium minus
Buibinopsis bulbosa
Burchardia umbellata
Dichopogon sfnbfus
Hypoxis hygrometica
Laxmania sp.

Linum marginale
. Microtis uniflora

Thelymitra pauciflora
Thysa notu s pate rso n i i.

Wurmbea dioica

From the preliminary survey visits of September and October 1996, the
grassland at "Oakley" was found to have a very high diversity of native plant
species, with 68 herbaceous species, including the 11 indicator species of
Table 1). ln addition to the grassland and the grassy understorey of the former
woodland, there is a diversity of shrubs and trees at the site. Nineteen woody
species were recorded. As well as high herbaceous species diversity, this site
has a relatively low incidence of exotic species (either those associated with
improved pastures or those commonly referred to as either herbaceous or
woody weeds, with 33 herbaceous species recorded, representing 33% of the
herbaceous flora.

The high native plant diversity, the high incidence and diversity of indicator
species and the relatively low exotic plant diversity combine to give the
grassland at "Oakley" a very high conservation value. Contributing to the
conservation value of the native grassland at "Oakley" are its size and integrity,
and the fact that so few areas of native grassland, either natural or derived
remain intact in the highly modified Western Slopes of NSW.

Management at "Oakley". Native grasslands are considered to be one of the
most threatened ecosystems, and individual grasslands are threatened by
inappropriate management regimes (Kirkpatrick et al. 1995). Grasslands may
be destroyed by various means; these include cultivation for cropping or
pasture improvement, fertilising with super-phosphate, and overgrazing
(Kirkpatrick et al. 1995). The converse of this is that sympathetic management



may lead to the retention of, or even the enhancement of the conservation
values of a grassland site.

As with any native grassland remnant the previous management of the
grassland at "Oakley" has been conducive to the retention of its high

conservation value. Present at "Oakley" is a high incidence of indicator species
(11 species, including many orchid and lily species - see Table 1), in high

densities in parts of the property. As these species are generally highly
palatable to stock, the occurrence of these plants at the densities that they

Were recorded at "Oakley", aS well aS the diverse grassland community
indicates that the management of the site has been sympathetic to the
conservation of native grasslands.

Possibly contributing to the retention of the diversity of species at "Oakley" is

the fact that the property has never received applications of super-phosphate.

The conservation values of "Oakley" have recently been enhanced by a

combination of accidental and deliberate.management actions (see below).

Fire management. The recent management history of "Oakley" could be

considered to have begun when a wildfire burnt out the entire property in

January, 1991. This fire was of sufficient heat to have burnt into the humus
layer. The owner believes that this exposed a buried native seed-store.
Following the wildfire, the land was with-held from grazing for eight months.
The owner decided on this course of action to enable successful recruitment
from the native seed-store.

Since the fire, a system of mosaic burning has been carried out to encourage
further regeneration of native species. Patchy cool winter fires are set in areas
dominated with exotic grass species, such as Bromus and Vulpiaspp. and

weeds, particularly Saffron Thistle Carthamus /anatus. Areas burnt are
generally those that support some Kangaroo Grass Themeda tiandra. The
burning reduces exotic plant cover, while encouraging the germination of native
species, particularly the ultimately dominant T. triandra. Ultimately, other native
grass species invade the inter{ussock spaces between T. triandra tussocks,
particularly Red Grass Bothriochloa macra and Wallaby Grasses
Danthonia spp.. Minor follow-up weed control has in some cases been

necessary for C. lanatus. ln patches that have received such follow-up
treatment, there is evidence of recolonisation of inter-tussock forbs, particularly

Scrambled Eggs Goodenia pinnatifida .

Grazing management. ln the past, both sheep and cattle have been grazed at
"Oakley", at times at high stocking rates and in a set-stocking pattern. ln the
past "Oakley" has generally been set-stocked. The property is currently lightly
stocked with cattle at the rate of 6-8 dse/ha, increasing to 1B dse/ha for short
periods after summer rain. The owner prefers cattle to sheep as he feels that
cattle have less impact than sheep and are less selective to individual species



in the grassland. A system of rotational grazing is used at the property; the
stock are transported to a different property during the spring, where they are
turned out onto improved pastures.

ln common with other graziers who utilise native grasslands, the owner of
"Oakley" values the ability of the native pasture to carry stock through drought
conditions. The property carried cattle at the rate of 10-15 dse/ha during the
drought of 1994.

There is evidence that native grasslands are tolerant of certain amount of
grazing. ln some cases grasslands may benefiting from light grazing; this is

thought to facilitate retention of the inter-tussock spaces essential for the
establishment of various forbs that would otherwise become extinct at the site,
especially in the absence of other forms of disturbance such as occasional
burning (Lunt 1995b Kirkpatrick et al. 1995). lt may be that Australian

I grasslands and the flora species that they are composed of have evolved partly
as a response to grazing by marsupials, particularly the extinct mega-fauna
(see Flannery 1994 fora review), and tosome degree, marsupial grazers have
been functionally replaced by introduced stock.

Weed control. A major threat to grasslands is that posed by weed invasion
(Kirkpatrick et al. 1995). Several species of weeds at "Oakley" were being
managed by various techniques. The owner is a practising organic farmer, and
thus does not use chemical sprays in weed control. The most serious weed
present at "Oakley", St. John's Wort Hypeicum perforatum is controlled by spot
spraying with citrus oil, while management of Saffron Thistle Carthamus lanatus
is by burning patches and allowing the resultant native grasses to out-compete
thistle recruitment. The only other weed actively controlled was Blackberry
Rubus fruticosus, patches of which are burnt; the regrowth that followed
burning is sprayed with citrus oil.

) Agro-ecological elements. There are several elements in the ecosystem at
"Oakley" that were valued as part of the productive system and that the owner
believes are contributing to the sustainable use of the site. These are listed
below:
. shrubs, particularly Kangaroo Thorn Acacia paradoxa and Blackthorn

Bursaia lasianthos, are valued for the shelter that they provide to stock.
o fi. paradoxa produces large crops of pods that are valued as fodder by

cattle.
o B. lasianthos is valued as a key element of the biological control of the site.

Its flowers attract parasitic wasps that in turn lay their eggs on insects that
defoliate Eucalyptus trees (Davidson and Davidson 1992).

. Shrubs, particularly the thorny species, are valuable habitat elements for'

insectivorous birds that play a major role In the controlof pests.
. Various legumes (e.9. Glycrne spp., Acacia spp., Dillvvynia sericea) and the

casuarina Allocasuarina verticillata provide a major input of soil nitrogen that
other pasture plants are able to use.
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. The diversity of forbs found at "Oakley" is valued as being part of the
nutritive component of the pasture.

. The Peach Heath (Lissanfhe stngosa) forms a sub-community, with patches
common on some hillsides on the property. These shrubs provide sites of
diversity because their prickly leaves protect the growing points of some
palatable forbs that grow at their bases from being eaten by the cattle.
These forbs, while common in other parts of the site, are particularly
common at the bases of the L, slngosa shrubs.

The above elements, along with the locally adapted genotypes of the native
grasses are all valued components of the grazing system at "Oakley".

The diverse and intact cryptogram cover observed in the grassland at "Oakley"

is possibly an indication of the productivity of the site. Tongway and Smith
(1989) used the cryptogram cover, amongst other soil surface features, as
indicators of rangeland productivity in Western NSW.

Future developments at "Oakley". The owner, in his future management of
the proper-ty, wishes to fence parts of the site off for various reasons. One such
area is a major creek. lt is felt that the creek banks and their associated
vegetation are under pressure from destruction by movements of the cattle.
Additionally, the owner feels that a higher density of woody vegetation lining the
creek will serve to shade the creek banks and thus allow for greater retention of
water at the site. The creek banks will be fenced out by permanent fences.

Other areas will be strategically fenced off with temporary electric fencing. This
practice is intended to allow for regeneration of some patches of woody
vegetation to provide for shelter for stock and habitat for wildlife, and to ensure
the long-term retention of these species at the site.

The owner also has plans for the construction of a dam with fringing wetlands at
the lowest point of the property. This area would also be fenced off
permanently and would serve as habitat for wetland wildlife. This practice will
also result in improved water quality, resulting in improved health of stock that
access this water from troughs outside the fenced-off dam (S. McMahon pers.
comm.).

Conclusion

The grassland at "Oakley" has considerable values as:
. a sustainable grazing enterprise;
. as an educational resource;
. as a key site for research into grasslands of the region; and
. as a sample of a formerly widespread, but now very diminished ecosystem.

The diverse grassland community, which on survey visits in September and
October 1996 recorded 68 species of native herbaceous plants, including 1 1

indicator species, and '19 woody native species, has a very high conservation

l
)/
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value. This is despite three generations of graziers utillsing the land, with cattle
and sheep stocked at formerly higher rates. Cattle are the exclusive stock type
now, whereas former stocking included sheep. Significantly, the native
grassland at "Oakey" has never received fertiliser inputs. Currently, grazing
rates at "Oakley" are lower than formerly and the grazing is rotational rather
than the former set-stocking. The grassland at "Oakley" is a part of a larger
enterprise that includes improved pastures at a separate site.

The current management at "Oakley" then, combines rotational grazing at
conservative rates, burning and organic weed control.

The above management changes, subsequent to the wildfire that introduced
not only the new management at "Oakley", but indeed gave a new lease of life
to the site by apparently activating a buried seed-store, provide a valuable set
of models from which other managers of native grassland pasture may learn.

The grazing system at "Oakley" is an example of how native grassland
conservation values can be integral to the sustainable productivity values of a
grazing system.

More quantitative data is required to study
management, especially burning, across
community types.

the effect of grazing and other
a range of native grassland
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