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PASTURE LANDS OF THE NORTHERN TERRITORY, AUSTRALTA
By R. A. Prrry*

[ Manuscript recetved March 4, 1960]

I. InTRODUTOTION

At the present time the beef-cattle industry is the main one in the Northern
Territory and accounts for slightly more than half its export revenue. Although
gome of the northern higher-rainfall parts arc suitable for the development of arable
agriculture, these represent only a small proportion of the total area of the Territory,
and vast arveas will remain as grazing lands.

Where the mean annual rainfall exceeds 25-30 in. and where soil and topo-
graphic conditions are suitable, sown pastures incorporating exofic species arve a
potential future development, but for the most part the grazing industry will always
be dependent on native pastures. In these areas, the cattle industry is likely to
remain on a relatively extensive basis, though a gradual intensification can be
expected. It is therefore clear that the native pastures of the Northern Terfitory
are one of its most valuable assets and their maintenance in a productive condition
is of vital importance to the area.

This paper is a preliminary attempt to define the broad pasture types present
in the Northern Territory and to describe some of their characteristics and potenti-
alities. Hight broad groups have been established. These give a general picture
and enable comparisons to be made with units of other workers. The main groups
have been subdivided and 19 pasture lands or classes of country have been defined.
They are delineated on the accompanying map, which is largely a compilation
from surveys by the Division of Land Research and Regional Survey, C.5.1.R.O.
These include the Katherine-Darwin, Barkly, Ord-—Victoria, and Aliee Springs
surveys. The concepts and techniques used on these surveys have been described
by Christian {1952, 1968, 195%a), Christian and Stewart (19563), Christian and Perry
(1953}, and Christian, Stewart, and Perry (1960). In the areas not covered by these
surveys boundaries have been exfrapolated using photomosaics mainly at a scale
of 1 : 250,000,

TI. RevIiEW OF LITERATURE

The definition, description, and mapping of the pasture lands in this paper
have been primarily baged on information collected during surveys by the C.S.LR.O.
Division of Land Research and Regional Survey. The units used are compared
with those used in the descriptions of the individual survey areas in Table 1.

There have been no previous descriptions or maps of the pastures of the
Northern Territory alone, and although there are several pasture and vegetation
maps of Australia these are on a much smaller scale, are more general, and are

* Division, of Land Research and Regional Survey, C.8.I.R.0., Cenberra.
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PASTURE LANDS OF THE NORTHERN TERRITORY 9

based on very limited observations. The units used in these previous maps are
compared with those used in this paper in Table 2.

Of the previous maps those of MeTaggart (1836), Christian and Donald (1950),
and Christian, Donald, and Perry (1860) are pasture maps. In none of these has
there been any attempt to separate rugged or inaccessible country and some inac-
curacies in the boundaries of other types have regulted. The main inaceuracies in
McTaggart’s map arve that the saltbush type is shown too far north and the mallee
serib and Acacie serub arveas ave too large, He also had fo rely on unskilled obger-
vers who used only common names and this accounts for some of the errors in his
descriptions, e.g. throughout the Territory he has accepted bluebush as Kochis app.
whereas the more common bluchush iz Cheropodium auricomum. Christian and
Tonald’s map is on a much smaller scale and there are fewer -units. The main
inaccuracy ie in the area of mulga scrub, which is too large. The same map has
been enlarged as a background to the map of Distribution of Stock in the Atlas of
Australian Resources (Department of National Development 1954). The map by
Christian, Donald, and Porry is a revision of Christian and Donald’s in the light
of information available in 1955. The mulga area is too large and the map would

have been improved greatly if rugged ecountry had been delineated instead of being
ineluded in spinifex country.

Roe (1940) gives very general descriptions of the pastures of northern Aus-
tralia and divides them into four main groups. Christian (1956) describes and dis-
cusses the problems of four main pasture regions in northern Australia. Mair (1940)
very briefly discusses the pastures and carrying capacities of what are now the
four pastoral districts of the Northern Territory.

The maps of Prescott (1931), Wood (1950), and Williams (Department of
National Development 1955) are baged on vegetation and are less direcily com-
parable with the present map. The main errors in Prescobé are that the Acucia
semi-degert and shrub steppe area is too large, as is the arvea of savanmah. The
map by Wood (1950) is on a very small scale. The main inscouracies are that the
avea of mulga serub is too large and that there ig little or no differemce hetween
desert sclerophyllous grassland and sclerophyllous grass steppe. This map has been
used by Prescott (1952) ingtead of Prescobt’s {1931) earlier vegetation map. The
units mapped by Williams (Department of National Development 1955) are based
on vegetation structure rather than floristics and are less comparable. However,
the approximate equivalents are shown in Table 1.

Apart from the general accounts discussed above, in recent years there have
been & number of papers (Bateman and Specht 1958; Blake 1053, 1954;; Chippendale
1958; Christian and Stewart 1953; Crocker 1946; Pervy 1955; Perry and Christian
1954; and Specht 1958) dealing mainly with the vegetation of various parts of the
Territory and mostly contributing little on pastures. There are also a number of
papers (Beadle 1948; Blake 1938; Burbidge 1945a, 1959; Crocker and Skewes
1941; Gardner 1942; Jessup 1951; Osborn 1925; Osborn and Wood 1923; Osbom,
Wood, and Paliridge 1932, 1935; Trumble and Woodroffe 1854; Wood 1936, 1937;
Waoodroffe 1941) on other parts of Australia which include descriptions of country
similar to one or more of the types of country in the Territory.
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12 R. A. PERRY

Most of the above papers are descriptive and there are few published quanti-
tative data on the ytiel(i of the pastures or their nutritive status., Limited observa-
tions in isolated areas of northern Awustralia have been published by Christian and
Shaw (1951), Beck and Underwood (1938), Snock and Durack (1947), Hely and
Hallsworth (1947), and Davies, Scott, and Kennedy (1930). In general their data
show that the pastures mostly have only a reasonable protein status for short
periods during the early part of the growing season and a low or very low protein
status for the remainder of the year.

Poigon plant investigations (Barnes 1958; Minnane 1953; Anon. 1934, 1958,
1957) have formed an important part of pasture research in the Territory.

IIT. ExvmonmenT

(&) Physiography

The Northern Terrifory is an arca of gentle to moderate relief, consisting
predominantly of plaing which rise from sea-level at the north coast to an altitude of
abhout 2300 ft near Alice Springs. Southwards from Alice Springs the plains fall
towards Lalke Iyre. Several areas of steeply sloping hilly or mountainous countfry
oceur, especially in the northern part. The largest of these are the helt of rugged
country extending from Arnhem Land south-eastwards into Queensland, and the
country contiguous with the Kimberley distriot of Western Australia. Although
these two areas are strongly dissected and of a rugged nature, the overall relief -
is relatively low and in no place does the altitude exceed 2000 ft. In the southern
half of the Terrttory rugged country occupies s smaller proportion of the total
area. The largest mass is the MacBonnell Range system (ineluding the MacDonnell,
Ferguson, Krichauff, Strangway, and Harts Ranges), which extends in an east—
west direction across about half the width of the Territory between lat. 23°S. and
lat. 24°8, Although the highest mountain in the Territory (Mount Ziel, 4935 ft)
ocours in these ranges, together with a number of other peaks above 4000 ft, the
ranges rise from a plain with a general lovel of approximately 2000 ft. The range
of relief ig therefore generally less than 2000 ft.

Nowhere in the Territory are there mountaing high enough to exert any
appreciable influence on climate, although in some places there is evidence of slight
modification, For example, the slightly higher rainfall and less extreme tempera-
tures of Alice Springs (1900 ft) compared with Charlotte Waters (597 ft) are prob-
ably due mainly to the difference in altitude.

{b) Climate

The Northern Territory extends from about lat. 12°8. to lat. 26°8. and thus
lies mostly in the tropics.

In such a large avea of moderate relief it is nof surprising that the climatic
pattern is a relatively simple one, becoming progressively more arid with distance
from the north coast. Mean annual rainfall decreases from about 60 in. at Darwin
on the north coast to about & in. at Charlotte Waters on the southern border (Fig.
1}.
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The climate is dominated by the south-cast trade winds which persist almost
throughout the year in the southern parts of the area and particularly characterize
the overall weather pattern between April and September.
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Fig. I.—Map of the Northern Terribory, showing isohyets and histo-
grams of sunual rainfell distribution (July to June) for selected
looealities,

During the summer months the south-easterly situabion is interrupted by
frequent intrusions of moist tropical air associated with the so-called north-west
monsgoon. Most of the summer rainfall is veceived from these sources. This rainfall
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is heaviest on the northern coastline {460 in.) and although it decreases progres-
sively with distance inland it still provides the bulk of the anpual rainfall in the
southern regions. Superimposed on this general pattern of summer rainfall, tropical
cyclones oceasionally occur and, on an average of less than once a year, reach the
southern parts of the Terribory. Although their incidence is highly sporadic they
are extremely important from a land-uge viewpoint gince widespread and substantial
falls of rain are generally received.

During the winter months the south-eagterlies are much more pergistent hut
are periodically interrupted by the passage of a trough associated with a depression
well to the south. Most of the winter rain occurs when the passage of a trough
coincides with an inflow of moist air, This generally happens only two or three
times per winter and seldom causes rain further north than Tennant Creek. Although
the amount of rain received from these sources is small compared with that from
summer-rainfall influences it is an fmportant component in relation to plant growth.
The mean monthly rainfall distribution at various localities between Darwin and
Charlotte Waters is given in Table 3.

At Darwin the temperature is relatively uniform, the range in mean maxima
from the hottest to coolest months being only 5°F and in mean minima only 10°F
{Table 4). The diurnal range is also low. Southwards, temperature conditions
become more extreme and both seasonal and diurnal range increase. At Tennant
Creek the range in mean maxima from hottest to coldest month is 24°F, and in mean
minima 25°F, The corresponding figures at Finke are 32°F and 30°F respectively.
The ares north of lat. 20°S. is virtually frost-free.

A more comprehensive account of the climatology of various parts of the
Territory is given by Slatyer and Christian (1954) and Slatyer (1960), from which
most of these data were obtained.

_ (c) Soils

Considering the size of the Territory, there are relatively few soil types and
their pattern of distribution is fairly simple. A feature common to all is the low,
and in some cases very low, phosphate status. Nitrogen level is also generally low.

More detailed information on the characteristics, origin, and distribution of
the goils of certain areas in the Territory are available from Christian and Stewart
(1953), Stewart (1954, 1956), Jackson (1957a, 19570), and Litchfield {1952, 1954).

Excluding the skeletal soils and rock outcrops of the hilly and mountainous
areas, the following are the commonest soils:

(i} Bed Sands and Cloyey Sonds.—These occupy well over half the area of
central Australia and comprise all the sand plains and dune fields. They almost
invariably carry hard spinifex (Triodic basedowii) with seattered shrubs and low
trees.

(ii) Red Harths.—As well as being the second most extensive unit in central
Australia, these soils extend to the higher-rainfall areas. In the southern region
they commonly carry short grass—forb pastures, but under higher-rainfall conditions
they are often dominated by kangaroo grass and perennial sorghum.
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(iii) Grey and Brown Soils of Heavy Tevture—These are the heavy clay soils
of the Mitchell grass plains, which occur mainly in a crescent-shaped belt stretching
across the Territory between abont laf. 16°S. and 18°S. on the western side and
lat. 19°8. to 21°S. on the eastern side. The belt includes most of the Barkly Table-
Iand and the headwater country of the Victoria River. Where rainfall is less than
20 to 25 in. these areas are characteristically treeless, but under higher rainfall
scattered trees ave typical.

The poorly drained cracking clays of the subcoastal plains have many affinities
with this group. Thoy carry reeds and wild rice.

(iv) Laterific Podzols—These are extensive only in the northern part of the
Territory and typically carry annual sorghum and other tall grasses.

(v) Pexture-contrast and Stony Tablelond Soils—These soils are mainly res-
tricted to the low-rainfall zone south of lat. 23°S. The most frequent pasture type
i5 chenopodiaceous shrubland, but some areas carry short grasses and forbs.

(vi) Colegreous Desert Soils-—There are relatively small areas of these south
of the 15-in. isohyet. Short grass—forb pastures are most common, with smaller
areas of chenopodiaceous shrublands,

(vii) Yellow Podezols.—These are also comparatively small in total extent and
only occur where rainfall exeeeds about 20 in. Pastorally they are similar to the
red earths and mostly carry kangaroo grass and perennial sorghum,

(vili) Meadow Podzols.—Only small areas in the far north of the Territory
belong to this group. The pastures are typically kangaroo grass and Eriachne spp.

(d) Vegetation

With the exception of areas with heavy clay soil, almost all the communities
in that part of the Territory where mean annual rainfall exceeds ahout 15 in. are
woodlands characterized by Bucalypius spp. On the other hand, in the arvea with
less than 15 in. eucalypts are of only minor importance and tend to he restricted
to small gpecialized habitats. Thus vegetationally the Territory can be divided
roughly into two halves, the northern half in which eucalypts are the most important
trees and the sounthern half in which they are virtually absent. Areas of treeless
grassland which are characteristic of heavy olay soils occur in both parts but are
much more extensive in the north.

In the southern, non-eucalypt part vast areas are characterized by various
species of Triodia or Plectrachne, which are sclerophyllous grasses forming large
tussocks and collectively called spinifex. These ocour on the sand plains and dune
fields and on most of the stony hills, and generally have a sparse overstorey of
seattered shrubs and low irees, of which Acacia spp. are the most important. Of
smaller extent, but nevertheless of considerable importance, are areas of low wood-
land or shrubland characterized mainly by Adcacia spp. The most extensive and
best known of these is the mulga (Aecacte gnewra) commumity, but gidgee (4.
georginae), wilchetty bush (A. kempeana), and myall (4. calcicola) communities are
also fairly common. In the far south relatively small areas of chenopodiaceous
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ghrubland occur on fexture-contrast and similar soils and to a lesser extent on cal-
carcous desert soils.

A feature of the vegetation is the apparent lack of relationship between tree
and ground storeys (Perry 1955). Each upper storsy community may have several
{in some cages as many as 20-30) ground storey communifies associated with it,
and wice verse. This seems to indicate a lack of influence of one storey over the
other. For example, Arndt and Norman (1959) found that in an open forest com-
munity at Katherine, composed of various Bucelyplus spp. over kangaroo grass and
percnnial sorghum, clearing the trees made little difference to the floristic com-
position snd dry matter yield of the ground storey over two years. Similarly,
destruction of the perennial ground cover by heavy grazing did not appear to have
any effect on the tree layers over eight years.

Over the whole of the Territory, the vegetation has to withstand long drought
periods. In the north the long dry winter is a regular annual oecurrence, while in
the south dry periods are less regular but are more frequent and may be of longer
duration. There is little doubt that these dry periods have been the main selective
influence in the evolution of the vegetation. Spocies are adapted to persistence
through the long dry periods rather than to the full ntilization of moisture available
. during the wet seagon (Christian and Slatyer 1958). This applies particularly to
the ground flora. Tn many cases the ability to persist through the dry seasons is
inversely related to pastoral value, and the most firmly established species are
often of little or no use. These same species are also the strongest competitors of
better-quality plants which may be introduced.

According to their means of survival through long dry periods the species
can be divided into three groups, which are worth considering in detail.

(1) Perennial Droughi-resisting Species—The species in which the vegetative
parts remain alive and green through dry periods fall info this group. During
droughts growth is suspended, but it is resumed under favourable conditions, A
characteristic feature of many of these drought-resistant species is the development
of a tough ligneous ‘‘skeleton’ which has obvious influences on their pasture value,
The great majority of the species are trees and shrubs, including most of the
Bucalyptus spp. and all the Acacia spp. The most extensive species are sclerophyllous
hummock-forming grasses collectively referred to as spinifex (I'réodie spp. and
Pleetrachne spp.). Other important representatives are saltbush (dériplex spp.) and
southern bluebush (Kochia spp.), which are semi-succulent chenopodiaceous sub-
shrubs. In the drier areas of the Verritory, the group includes a number of useful

- top-feed or browse species, including mulga, gidgee, the gouthern ironwood, witchetity
bush (all Acacia spp.), supplejack (Vemtilago viminalis), and whitewood (Aialaya
hemiglawen).

(i) Perennial Drought-evading Species—This group includes all the perennijal
species in which the leaves, at least, ave dead during drought pericds and which
thus evade rather than resist dry periods. The species resume growth from vege-
tative buds, The group includes deciduous {rees and shrubs and those perennial
herbaceous plants in which the above-ground parts die each season.
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Pastorally, the most important species of this group are the perennial grasses
of the northern part of the Territory. Here the period of sfress iz a regular annual
winter drought. Rapid growth is made during the wet season, but during the long
dry season the fodder consists almost entively of dry mature pasturage of low
nutritive value. Cattle on these pastures exhibit a rhythmic growth curve, gaining
weight during the wet season and losing it in the dry seasom.

Typical species include the Mitchell grasses (dsirebls spp.), blue grasses
(Drichanthivwm spp. and Bothriocklon spp.), kangaroo grass (Themede qustralis), three-
awned spear grass (Aristide spp.), perennial sorghum (Sorghum plumosum), love
grasses (Eragrostis spp.), and many others.

(iil) Ephemeral Droughi-evading Species.—The species of this group have some
features in common with those of the previous group, in that the vegetative parts
are alive only during favourable eonditions and thus they evade, rather than resist,
droughts. During droughts the only living parts are seeds from which regeneration
oceurs under favourable conditions. The group is represented throughout the whole
of the Territory but the individual species and their pastoral characteristics and
gignificance vary from place to place. In the far norfh the commonest members
of the group arve the rapidly growing, tail (3-12 ft) annual sorghums which for most
of the year are unpalatable and of extremely low nutritive value. Many represen-
tatives of the group grow in the interspaces between the tussocks of perennial
grasses which are characteristic of the grasslands of the heavy clay soil of the
Barkly Tableland and Vietoria River districts. These representatives, of which the
Flinders grasses (Iseilema spp.} are the most common, are mostly short and rela-
tively nutritious and provide most of the stock fodder during, and for some time
after, the wet season. It iz only later in the dry seagon when they have been con-
sumed that stock are forced to graze the less palatable perennial grasses. In both
the far north and the heavy clay soil areas representatives of the group are pioneers
on overgrazed areas such as oceur near bores. Native couch grass (Brachyachne

convergens) and button grass (Dactyloctenium radulans) are particularly important
in this respect.

1n the southern half of the Territory most of the stock are carried on pastures
characterized by short grasses and forbs belonging to this group. The floristic com-
position and density of these pastures vary from season to season but, in general,
summer raing bring forth mainly nutritious and palatable grasses and winter rains
less valuable forbs. The commonest grasses are kerosene grass (Aristide spp.) and
oat grass (Enneapogon spp.) and the commonest forbs are composites and crucifers.
Following rains, particularly in the summer, these species provide good pasturage
but after they are consumed stock are forced to subsist on the associated drought-
resisting top-feed species,

(e} Fires

Fires have always been an environmental feature of the vegetation of the
Territory, and indeed it is probable that in the north, at least, they have been an
important selective feature in the evolution of the present flora.
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The aborigines deliberatcly lit fires to assist their hunting and although such
fives were generally small, there was no conscious control and a proportion of them
mugt have covered large areas. Probably of equal importance were fires started
by lightning during “dry” thunderstorms, which are common near the end of the
dry season. These storms are often accompanied by strong winds and fires started
under such conditions sometimes spread widely.

Since white settlement commenced, deliberate periodic burning (Plate 1, Fig,
1} of some pagture types hag increased the number of fires. On thoso types which
arve deliberately burned the object is generally the same, viz. to destroy the coarse,
unpalatable material of low nutritive value with the hope of producing a fresh growth
of more nutritious green feed, and the comments of Arndt and Norman (1959) on
burning of the kangaroo grass—perennial sorghum are therefore generally applicable,
They state, “The first fires are started at the end of the wet season, usually where
the pasture includes a proportion of mature annuals to provide tinder. However,
pasture on Tippera clay loam composed almost wholly of perennials will not burn
until well into the dry season unless carrying the previous season’s dead growth.
The pasture can be burned every year late in the dry season provided it has not
been too heavily thinned by grazing.

“Burning at the end of the wet season is often deliberate, and carried out in
the hope of producing a ‘green shoot’ and prolenging the period of nutritious feed.
On Tippera olay loam, although the fresh growth after an end-of-season burn scems
attractive, its appearance is deceptive and the dry matter yield is only of the order
of 100-200 Ib per acre.”

“Nothing definite i3 yet known of the long-term effects of burning upon bot-
anical composition or upon the level of production. As indicated earlier, it is likely
that frequent fives have beon a feature of the environment for a long period, and
the present association may well represent a fire subelimax in relative equilibrium.
The withholding of fire for a long period may thus have a greater effect upon species
composition than frequent burning.”

(fy Animals

The main animals which have influenced native pastures are marsupials,
termites and other insects, and, since white settlement, cattle. Buffaloes have also
been introduced but are restricted o coastal, high-rainfall areas in the far north.

Under natural conditions marsupials, although present in large numbers,
probably had little cffect on the pastures. However, in some parts the additional
grazing pressure due to cattle has increased their influence. Termites and other
plant-eating insects are abundant but their effect on pastures is not known.

Tn general the comparatively short period of pastoral ocoupation has had little
effect on most pasture types and over-grazing is limited to small areas. However,
gradual intensification of the industry in the future will increase grazing pressure
and the condifion and trend of the pastures will have to be carefully watched if
proaductivity is to be maintained.
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IV. Pastorar INDUSTRY
(e) General

The pastoral industry of the Northern Territory is administered in four dis-
tricts which correspond with the statistical divisions and which have some dis-
tinctive characteristics, They are the Darwin and Gulf district in the far north, the
Yictoria River district of the north-wes$, the Barkly Tableland district in the central
eastern part, and the Alice Springs district in the south.
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Tig. 2.—Cattle population of the Northern Territory, 1880-1959.

The development of the pastoral industry in the Northern Territory began
between 1870 and 1880, and sinee that time there has been a fairly steady vise in
cattle numbers to over 1,100,000 in 1959 (Fig. 2). The fluctuations are primarily
due to climatic conditions, especially drought periods, but variations in price have
also had some effect.

Most of the present properties were established by 1910. Settlement of the
northern part mainly proceeded as a gradual westward movement from Queensland,
across the Barkly Tableland, to the Victoria River and Darwin and Gulf districts,
though a few of the far north-western properties were seftled from Western Aus-
tralia at the time of the Halls Creck gold rush. The Alice Springs district was
mainly settled from South Australia, but made little progress until after 1929, when
the railway to Adelaide was completed.
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Sheep have been tried in all districts but have been unsmecessful, mainly
owing to the difficulty of maintaining flock numbers in a hot climate, on harsh
pastures, and against large numbers of dingoes. By 1957 there were only 30,000
sheep and these were restricted to the Alice Springs district. In general most of
the Northern Territory is more suited o cattle than sheep, the possible exception
being the barley Mitchell grass plaing of the Barkly Tableland. Although Christian
and Stewart (1954) state that ““it is unlikely that there will be any greater expansion
of the sheep industry . . . at least not until regional development has reached a
more advanced stage”, one property (Avon Downs) on this pasture land successfully
ran sheep from 1882 until 1919 (Bauer 1958). The sheep were sold in 1919 mainly
because of dingees and increased cost of management. More intensive development
will serve to reduce these difficultics and it is possible that some, at least, of the
barley Mitchell grass plains may become sheep country. However, one of the
observations made by Christian and Stewart (1954) and given as a possible reason
for the lack of success with sheep on the Barkly Tableland is the lower proportion
of highly nutritive forbs present during the winter period compared with the sheep-
carrying Mitichell grass pastures of Queensland. This is probably partly the result
of the more strictly defined summer rainfall on the Barkly Tableland.

Buffaloes were introduced to the far northern coastal couniry before the end
of the nineteenth century. There hag been no attempt fio control them and in the
past they have been merely hunted and shot for their hides. However, a more
recent development is to tame them for export to the east as draft animals.

(b} Management

The present cattle industry is conducted on a very extensive system (Kelly
and Williame 1953) with large areas {mostly between 1000 and 6000 sq. miles) in
each property, few or no fenees, and litile or no control of cattle movements other
than that imposed by distances between watering points (Plate 1, Fig. 2), There
ig little segregation of stock and in extreme cases stock of all ages and both scxes
run together. On better managed properties some classes of stock arve separated
bul rarely is there any attoempt to control breeding by segregating males and females,

Under such conditions it is not possible to control ticks and other parasites
adequately.

There is also little or no conscious attempt at pasture management, manage-
ment practices being confined to management of animals according to their con-
dition. Where the industry depends largely on bores for stock water and short-term
surface waters are available during and shortly after the wet season, there is, in
effect, a form of rotational grazing. During the wet season stock graze near the
surface waters and pastures near the bores are spelled. As the swface waters dry,
the stock are moved to the bores,

The only other form of pasture management is the periodie, if somewhat
haphazard, burning of some pasture types to destroy coarse material and to encourage
the production of small amounts of better-quality fodder.
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A feature in which the industry differs from that in some overseas countries
is that stock are held on a single property throughout the year and there are no
distinet seasonal pastures. This iy due to the relatively uniform naturve of the
country, a product of the lack of relief.

The general lack of pasture management, the low and fluctuating level of
nutrition, low branding and turn-off percentages, and the low intensity of property
improvements are characteristic of the cattle industry.

(6) Markets and Transport

The remoteness of the Territory from stable markets has had a retarding
influence on the development of the cattle industry. The four districts differ in
their accessibility to markets and this is reflected in the standard of development
of the mdustry in each district.

The Darwin and Gulf district has never had a stable outlet for its stoek and
the industry in that digtriet is the most primitive,

Except for small numbers sent to Wyndbam meatworks from nearby areas,
stoek from the Victoria River and Barkly Tablcland districts are sent east to
Queensland, whence the original development proceeded. This market is a tradi-
tional one and has little relation fo the nceds of the industry. Stock arve walked
to the railhead at Dajarra or Mb. Isa and then railed 800 miles to the killing works
on the coast. Those from the westernmost properties wallt about 1000 miles. They
are driven 8 to 10 miles per day along stock routes provided with waters every
16 to 20 miles and which, by the end of the droving season, are severely overgrazed.
Under thesc conditions only stock old enough and strong enough to walk the dis-
tance are marketable and although both districts can, and do, produce fats, weight
losses on the long journey are heavy and the condition of stock normally deteriorates
substantially before they reach the killing works. There has been some slight
development of road transport but distances and costs are prohibitive and the real
need is for the development of closer markets,

In contrast to the other three districts, the Alice Springs district is served
by direct rail link to a stable market at Adelaide and this is reflected in the general
efficlency and prosperity of the industry in that district. All the properties are
relatively close to the rail trucking cenfres, which means that cattle of any age
can be turned off and weight losses ocn route to market are relafively low. In recent
years road transport from property to railhead has proved economical compared
with walking and is rapidly gaining in popularity.

{d) Potential

Climatically, the Territory can be divided into two hroad zones differing
widely in potential and also in the means through which this potential may be
achieved.

{i)y High-rainfall Zone..—Thig i3 the northern zone where rainfall exceeds 25-
30 in, and is sufficient for arable agriculture or for the growth of introduced pasture
legumes, Work at the C.8.1.R.0. Katherine Research Station (Christian, Norman,
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and Arndt (in press}; Norman 1959; Division of Land Research and Regional
Survey 1959) bas shown that where soil and topography are suitable, peanuts,
grain sorghum, sown pastures, and annuai fodder crops can be grown suoccess-
fully. It can thercfore be expected that the cattle industry in these areas will
develop ultimately towards intensive fattening, and potential production is vastly
greater than present oubput (Christian 19505).

The intensive development of the high-rainfall zone would be likely to influence
the hinterland within a radius of at least 300 miles (almost all the Victoria River
district and ahout a third of the Barkly Tableland district), first, by providing a
market for store cattle, and secondly by providing concentrates which could he
used as a winter supplement for breeding stock,

(ii) Low-rainfall Zone.—This is the southern zone where rainfall is not adequate
for growing sown pastures and fodder crops. Although at present this region, by
virtue of its accessibility to markets, higher quality of pagbure, and relative freedom
tfrom ticks, supports a more productive cattle industry than the northern zone, its
potential is not so great since improvement is likely to be limited to better utiliza-
tion and management of native pastures and to improved animal husbandry prac-
tices. Development of this zone will be in the nature of a gradual intensification
of management, in the following stages:

(1) Provision of adequate stock waters for full utilization.
(2) Bubdivision by fences for pasture management and breeding control.

(8) Improvement of stock through breeding and selection; hctter cout-wl of
parasites and diseases; possibly supplementary feeding.

(4) Development of improved marketing and transport facilities.

All these considerations, of course, apply equally to the northern wone,

V. DESCRIPTION OF PASTURE LANDS

Nineteen pasture lands have been recognived and are described below. They
have been classified into eight main pasture groups, the general characteristics of
which are summarized in Table 5.

() Mitchell Grass Country (48,500 Sq. Miles)

(i) Barley Mitchell Grass (Plate 2, Fig. 1)

(1) Arew—24.400 sq. miles.

(2} Location.—This counfry comprises most of the Barkly Tableland and the
associated headwaters of the Georgina River, as well ag small areas in the head-
waters of Sturt Creek and near Alice Springs,

(3} Environment.—It is restricted to flat to very gently sloping freeless plaing
with heavy eclay soils developed on Tertiary or Recent alluvia. The mean annual
rainfall is mostly 15 to 20 in. but in small areas is as low as 8 in.

{4) Composition and Structure—The perennial component consists of almost
pure stands of barley Mitchell grass {Adstrebla pectinata), which is a droughb-evading
tussock grass 9 to 18 in. high (inflorescence 18 to 30 in.) and 6 to 12 in. in diameter,
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The tussocks are generally about 2 ft apart and sitmnated on pedestals 3 to 6 in.
high. Other perennial drought-evading tussock grasses of similar size which ocour
sparsely in those areas where mean anmmal rainfall exceeds 15 in. are bull Mitchell
grass (Asirebla squarrose), weeping Mitehell grass (A. elymoides), feathertop (Aristida
latifolia), and native panics (Pandcum whitei and P. decompositum). Where rainfall
is Iess than 15 in. the associated perennial grasses are limited to feathertop and
neverfail {HBragrostis xerophila).

The spaces between the perennial grass tussocks are almost bare in adverse
seasons, and are usually so at the end of each dry season. During and following
favourable wet seasong they are covered with s fairly dense growth of epheroral
drought-evading grasses and forbs generally 6 to 12 in. high. Of these Flinders
grasses (Iseilema spp.) are the most common. Ofher gragses include native couch
{Brachyachne convergens) and butbon grass (Dactyloctenium radulons). Forbs ave less
ecommon but include sidas (Side spp.), malvastram (Maelvastrum spicatum), tar-vine
(Boerhavia diffusa), and a number of composites and legumes. In wetter-than-
average scasons, particularly i the higher-rainfall aress, dense growths, 2 to 3 fi
high, of annual sorghum oceur,

(8) Associcded Minor Pasture Communities—DBarley Mitchell grass pastures
oceur in large relatively uniform tracts and probably occupy 80 per cent. or more
of the area mapped asg this pasture land. Also included in the area are shallow
depressions characterized by weeping Mitchell grass (Astrebla elymoides), browntop
(Bulalia fulva), and blue grasses (Dchanthiwm spp. and Bothriochlon spp.), and low
gravelly rises or small “deserts” carrying ecither short grass—forb or three-awned
spear grass pastures. In depressions and distributary areas small areas of northern
bluebush (Chenopodium awricomum) also occur.

(6) Growth Cycle and Pastoral Value—The pasture consists entirely of drought-
evading species, some perennial and some ephemeral. At the beginning of the wet
season, after adequate rain hag fallen, both perennials and ephemerals shoot and
grow rapidly, the former from perennating buds and the latter from seeds. Unless
the season is unusually dry a fairly dense cover of perennial prasses interspersed
with ephemera) gragses and forbs rapidly develops. Dry matter yields are of the
order of } to # tonfacre. This growth is palatable and nutritious and catile gain
weight. By the end of the web season the perennial grasses have matured to dry,
eoarse, unpalatable, and nutritionally poor pasturage and catile selectively graze
the ephemerals, which although dry are more palatable and nutritions. This con-
tinues unfil the ephemerals are consumed, after which cattle are forced to graze
the perennial pasturage, which does not provide even a maintenance diet and on
which they lose weight. At the beginning of the next wet season the cycle starts
again.

In unusually poor wet seagons there is little or no growth of either ephemerals
or perennials and the pasture continues to deteriorate, In such years the carrying
capacity falls to a very low value, often considerably below that of adjacent nor-
mally poorer pasture types, and unless stock are moved mortalities occur.

Because of the poor moisture characteristics of the heavy soils, little or no
pasture growth occurs with falls of rain less than about 11 or 2 in. During the dry
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season smaller falls may cause considerable damage because the standing dry pas-
turage “blackens” and becomes virtually useless. )

During the dry seasomn, as well as the general low level of nutrition due to the
shortage of carbobydrates and proteins, there is evidence of mineral deficiencies
in some areas. On the Barkly Tableland Barnes and Jephcott (1955) have demon-
strated a phosphate deficiency and on somewhat similar pagtures in north Queensland
Moule (1948) has show a copper deficiency.

(7) Stoek Woters.—Most of the area is characterized by widely spaced shallow
gtream-lines which flow only for short periods after heavy rains and in which there
are few permanent water-holes. Tho streams are mostly unsuitable for dams because
of the gentls topography,

Over most of the area ample supplies of water for the pastoral industry can
be obtained by sinking bores, generally to a depth of less than 500 ft, to tap sub-
artesian sources (Traves and Stewart 1954). Water rises in the bores and is mostly
pumped from less than 300 ft. Most of the bores produce plentiful supplies but
guality is varviable and only about 50 per cent. yield water suitable for human
consumption. About 90 per cent. yield water fit for stock.

Because of the impermeable nafure of the soils and the very gentle topo-
grapphy there ave large numbers of small ephemeral surface waters after heavy rains.
Hor the same reasons suitable sites for the construetion of surface eatchment tanks
are plentiful. Such tanks could be used to provide stock waters where underground
supplies are unsuitable.

(8) Present Management Practices.—Other than protection from fires there is
no congeious attempt at pasture management. The prevalence of small surface
waters after heavy rains provides a form of pasture management in that stock
concentrate around them, thus spelling the pastures near bores.

{8) Present and Potential Produclivity—On the agsumption that catile can
graze within a 5-mile radius of water Christian and Stewart (1954) estimated the
present stocking rate of this type of country in the Barkly Tableland district to
be between 12 to 15 beasts per sq. mile. These figures probably also apply to the
small areas in the Victoria River and Alice Springs districts. However, gradual
intensification of watering points to the stage that all pasture is within 3 miles
of water would nearly treble this rate. The provigion of fences and other improve-
ments would allow the introduction of better pasture management and stock hus-
bandry practices which would greatly inorease productivity per beast.

In about one-third of the ares of this counbry (north-western part of the
Barkly Tableland aund the small areas in the Vietoria River distriet) achievement
of this level of potential productivity is tied to future intensive agricultural and
pastoral development of the northern higher-rainfall part of the Territory which
could provide a market for its turn-off. Cattle from the other two-thirds would
be marketed in the same centres as at present, that is, those from the eastern
Barkly would continue to go into Queensland and those from the small areas in
central Australia to South Australia.
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The large area and comparatively high carrying capacity, both present and
potential, of this pasture land make it one of the most important in the Northern
Territory.

(10) Reaction fo Grazing.—On the whole the pasture is remarkably resistant
to grazing. Light to medium stocking rates have little or no effect and even under
heavy grazing there is only a tendency for a reduction in density -of the perennial
tussock grasses. Floristically there is a tendency for feathertop (Aristida latifolia)
to become more common at the expense of barley Mitchell grass (Astrebla pectinata),
Extremely heavy grazing such as occurs close to waters and on stock routes is
necessary to cause appreciable deterioration. In these places the perennial con-
stituents are destroyed and the ground may be bare during the dry seagon. Annual
species such as native couch grass (Brachyochne convergens) and button grass
(Dactyloctensum radulans) are present after rain.

The results of grazing experiments with sheep on Mitchell grass country in
south-west Queensland (Roe 1941; Roe and Allen 1845) support these observations,

(ii) Barley Mitchell Grass and Other Perennial Grasses (Plate 2, Pig. 2)
(1) Area—56000 sq. miles.

{(2) Location.—This country occurs mostly in the Victoria River district and
is associated with the headwaters of the Ord and Victoria Rivers.

(3) Bnwvironment.—It is associated with gently undulating to undulating
sountry, mainly on Cambrian voleanios with small areas on Mesozoic shales. It is
restricted to heavy clay soils, most of which are very stony on the surface, under a
mean annmual rainfail of aboubt 15 to 25 in. In some parts it oconrs as a treeless
grassland but more commonly it is a grassland with widely spaced shrubs and low
trees, particularly nutwood (T'erminalio arosirate) and rosewood (7. volucris). Less
common are bean tree (Bauhinia cunninghamis), bloodwood (Bucalypius terminalis),
whitewood (dfaloya hemaglouca), supplejack (Ventiloge wviminalis), konkerberry
{Carisse lanceoletn), and mimosa (Acacia farnesiana).

{(4) Composition and Structure—This pasture is generally similar in nature to
the previous one but ig much more variable from place to place and is characterized
by several perennial drought-evading tussock grasses rather than a single one.
The commonest of these are barley Mitchell grass (Astreble pectinats), native panie
(Panicum whitel and P. decompositum), blue grasses (Dichanthiwm fecundum and
Bothriochloa inlermedia), Teathertop (Aristide latifolin), and bull Mitchell grass
(Astrebla squarrosa). Less common are weeping Mitchell grass (4. elymoides),
browntop (Bulelic fulve), beard grass (Chrysopogen follaz), bunch spear grass
(Heteropogon contortus), and white grass (Sehime nervosum). The tussock grasses
are mainly 9 to 18 in. high (inflorescence to 36 in.) and 3 to 12 in. in diameter and are
gsomewhat more widely (12 to 36 in. apart) and less regularly spaced than in the
previous type. :

Normally the spaces between the tussocks have a fairly dense cover of ephemeral
dronght-evading species of which Flinders grasses (Iseilema spp.) are by far the
most common but which also include native couch grass (Brachyachne convergens),
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love grass (Eragrostis japonica), barnyard grass (Bchinochlos colonum), and oat grass
(Bnneapogon spp.). These are all short species (3 to 12 in, high). Forbs are more
important, both in variety and density, than in the barley Mitchell grass pastures.
Several of these, including camel bush (T7ichodesme zeylanicum), sesbanin pea
(Sesbaniu  Denthemianw), rattlepod (Crotalorie trifolinstrum), Hiliscus ficulneus,
Aeschynomene indice, and (leome wiscosa, overtop the perennial grasses, but there
are also many short (3 to 12 in.) species. These include malvastrum (Malvastrum
spicotum), yellow daisy (#laverio australasica), sidas (Side fibulifera and 8. spinosa),
sensitive plant (Neptunie spp.), indigo (Indigefera lnifolia), tar-vine (Boerhawia
diffuse), virhene (Psoralea cinerea), stinkwecd (Pierigeron odorus), roly-poly (Salsola
kali), and a number of legumes.

(6) Associated Minor Pusture Communilies—Unlike the previous type, which
ocours in large uniform tracts and occupies 80 per cent. or more of its mapped area,
this type occurs only on the flatber parts of a rolling topography and is intimately
mixed with several other pagture communities. 1t occupies about 50 to 70 per cent.
of its mapped area, the other 30 to 50 per cent. consisting of:

(@) Steep, stony, hill slopes, mainly inaccessible o stoek, and in any case
carrying & pasture consisting mainly of unpalatable and nutritionally poor annual
sorghum. Some hills in the lower-rainfall areas carry spinifex (Triodia spp.).

{b) Large numbers of small ephemeral drainage channels and their associated
small frontages which carry pastures mainly consisting of medium-height (about
3 ft) perennial drought-eveding grasses, particularly kangaroo prass (Themeda
australis) and white grass (Jehima nervosum).

{¢) Gently undulating red soil areas which in the higher-rainfall parts carry
pastures similar to the kangaroo grass—perennial sorghum type and in the lower-
rainfall parta carry short grass—forb pastures, in most cases under eucalypt wood-
land.

{6) Growth Cycle and Pastoral Value—The pasture consists mostly of drought-
evading species and has a similar growth cycle to the previous type. However, it
is nutritively better, has a slightly higher carrying capacity, and produces a higher
proportion of fat cattle. Collectively these features are probably due to more fertile
soils, greater diversity of pasture species, and the more diverse nature of the country.
In addition, the scattered shrubs and low trees, many of which are drought-resistant
and green throughout the dry season, provide limited amounts of top feed. Not-
withstanding these advantages, cattle lose weight during the dry season.

(7) Stock Waters—In the relatively intense drainage system there are many
ephemeral water-holes but the few permanent ones are restricted o the larger
channels, Many of the streams are either too steep and narrow or too large for
dams suitable for stock waters and much of the voleanic couniry is too stony for
the construction of surface catchment tanks.

Over most of the country supplies of stock water have been obtained by
boring. The bores vary tremendously in depth and in the quality and quantity
of supplies and there is a greater proportion of failures than on the Barkly Table.
land.
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The difficulty of obtaining suitable supplies of water has retarded develop-
ment in some parts. However, with more determined. efforts and greater expen-
diture it should be possible to water adequately all the pasture land either from
bores or by constructing tanks or dams.

(8) Present Management Practices—The pasture is protected from fires, but
other than this there is no conscious pasture management.

(9) Present and Potentiol Productivity—The present stocking rate varies from
about 10 to 20 cattle per sq. mile. Cattle are walked to Wyndham or else over the
much longer distance to markets in Queensland, and therefore are not turned off
until they are four or more years old. At this age fat cattle can be produced but
by the time they reach Queensland they are in only store condition. As long as
these conditions persist financial return will be low and productivity is not likely
to be greatly increased. However, the intensive development of higher-rainfall
country (which is within 300 miles of most of this pasture) would provide an outlet
for both fats and young store cattle and productivity would probably increass
rapidly. The provision of enough waters to bring all the pasture within 3 miles
of water would increase the stocking rate to 30 to 50 beasts per sq. mile, and the
construction of fences and other improvements would greatly increase production
per breeder. For example, the present branding percentage of near 30 per cent.
could be raised to over 60 per cent. and present turn-off percentage of about 7 per
cent. could increase to at least 20 per cent.

{10) Reaction to Grazing—The pasture withstands grazing well. With heavy
stocking there is a tendency for the barley Mitchell grass (Astreble peckinafa) to be
replaced by the less palatable feathertop (Avristida latifolia) and blue grass (Dichan-
thium fecundum) and for a greater density of gmaller tussocks to be produced.
Prolonged heavy stocking causes the destruction of perennial grasses which are
replaced by annuals.

(iil) Inferior Mitchell Grrass and Other Perennial Grasses (Plate 3, Fig. 1)
(1) Area.—19,100 sq. miles.

(2) Location.—Most of this country is north of lat. 18°S. {approximately
Newcastle Waters).

(8) Environment—This pasture is restricted to heavy clay soils developed on
Recent, or Tertiary alluvia, basic sediments, or voleanics, mostly with a mean annual
rainfall greater than about 25 in. The topography is flat to undulating. Some areas
ocour as treeless grasslands but commonly ‘there are scattered trees, particularly
coolibah (Bucalypius microtheca). In some parts bean tree (Bouhinie cunninghamii),
mimosa (Aexeie bidwillii), or Terminalic spp. occur.

{4) Composition and Structure—The pasture is composed mainly of perennial
drought-evading tussock grasses including many of the same species as those of
the two previous pasture lands or closely related species but mostly in taller (mostly
3 to 6 ft) and denser stands, In general they produce a greater bulk of less palat-
able and nutritively poorer material. The common species are bull Mitchell grass
(Astrebla squarrosa), blue grasses (Dichanthium fecundwm, D. supercilivtum, Both-
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riochlon ewarticna, and B. infermedia), Ophiuwros exolintus, native panics (Panicum
spp.), beard grass {Chrysopogon fallewx), lfeathertop (Aristide lulifolin), browntop
(Bulalia fulva), and drundinelle nepalensis. In some parts annual sorghnms (Sorghum.
spp.) growing to a height of 3 to 15 ft are common. The short ephemeral drought-
evading grasses and forbs which provide the more nutritious part of the fodder in
the previous pasture type are much less important in this type and those which
ocour are taller and of a lower nuiritive value.

The pasture on those areas in the centre of the Barkly Tableland is shorter
and sparser than is general for the type. The common perennial species are native
panics (Pantcumn whitei and P. decompositum), feathertop (Awistidae luiifolic), and
browntop (Bulalic fulve).

(6) Associated Minor Pasture Communilties—Where the pasture land oecurs
on alluvium it tends to be in extensive uniform areas with only small areas of crecks
and frontage country. On residual ecountry there is an admixture of:

{@) Steep, hilly country inaccessible to stock.

(5) Red soil country carrying pastures similar to the kangaroo grass—perennial
sorghum type.

(e) Drainage channels and associated frontage country.

(6) Growth Cycle and Pastoral Value—The component species are all drought-
evading species, mostly perennial, They grow rapidly during the wet season and
are soon coarse and rank. During the dry season they provide only low-quality
pasturage. In some parts, particularly on residual country, fop-feed species such
ag bauhinia (Bauhinie cunninghamit), mimosa (Acacio bidwillis), nutwood (Termin-
aliz avostrain), and rosewood (. wolucris) are present. These are mostly deciduous
in long drought perieds.

(7) Stock Waters—In the northern parts there are many permanent surface
waters in the creeks and rivers and in the southern parts suitable supplies are mostly
available from underground. In addition the soils and topography are snitable for
the construction of surface catchment, tanks.

(8) Present Management Practices—In the more northern parts where the
pastures are composed of taller and coarser species, periodic burning is practised,
but other parts, especially where there is an appreeciable content of Mitchell grass,
are protected from fires.

{(9) Present and Potential Productivity—In those parts near the northern edge
of the Barkly Tableland and on the basis of cattle grazing 5 miles from water
Christian and Stewart (1954) estimate the carrying capacity at 8 to 10 caftle per
sq. mile. Similar stocking rates apply in the Victoria River distriet and somewhat
lower ones further north., Increasing the density of stock waters to bring all the
pasture within 3 miles of water would probably proportionately increase the carrying
capacity.

In the northern higher-rainfall aress there is seope for sown pastures and
fodder crop production, which would considerably increase the potential produstivity,
at least on the mere faveurable parts. Hewever, such developments are unlikzely
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unless they are associated with the development of large-scale arable agriculture
and stock markets in the northern part of the Territory.

(10) Reaction to Grazing.—The pasture withstands grazing well but under
heavy grazing there is a tendency for the more palatable and nutritious species to
be replaced by less palatable ones such as Ophiuros exaliatus and tall annual gorghums.

(B) Short Grass—Forb Country (56,400 Sy. Miles)
{i) Short Grasses and Forbs (Plate 3, Fig. 2)
(1) Area.—32,100 sq. miles.
(2) Location.—This country occurs mainly in central Australia but small

areas extend to the southern parts of the Barkly Tableland and Victoria River
districts.

(3) Environment—In central Australia the pasture cccurs on flat to gently
undulating country generally flanking the mountain ranges, over a variety of rock
types including granites, metamorphics, and sediments and on alluvium, and on a
range of soils including shallow and deep red earths, {exture-contrast soils, and
caleareous desert goils. It is mostly the ground storey of low woodland communities
characterized by vavious Adcacie spp. including mulga (4. enewrs), gidgee (4.
georginne), southern ironwood (A. estrophiolata), myall (4. caleicoln), and witchetty
bush (4. kempeana). These are palatable and are an important source of top feed.
Near the northern edge of its range it becomes progressively more restrieted to
calearsous soils developed on limestones and it is the ground storey of a sparse
eucalypt woodland.

The mean annusl rainfall varies from 5 to 20 in. but is mostly less than 15
in.

(4) Composition and Struciure——The pasture is characterized by a variety of
short (3 to 12 in.) ephemeral grasses and forbs but the floristic composition, density,
and height vary from season to season. There is a tendency for the short grasses,
such as kerosene grass (Arisiide erencria) and oat grass (Bmmeapogon spp.), 1o be
predominant after summer rain and for short forbs, such as white daisy (Helipterum
flovibundum), yellow daisy (H. charsleyae), Philotus helipteroides, and Stenopetalum,
spp-, bo follow winter rain. In the far southern parts, and particularly on texture-
contrast soils, Bassie spp. and other chenopods are more important. In the northern
parts, where winter rains are unusnal, forbs are less common. Oceagional tussocks
of the perennial woollybutt grass (Bragrostis eriopode), wallaby grass (Daenthonia
biportita), and Eriachne helmsid occur in some parts.

(B) Associated Minor Puasture Communities.—Although the tres communifies
may vary considerably, most of the area mapped has a ground storey of short
gragses and forbs. The most imporfant minor communities are arcas characterized
by woollybutt grass (Eragrostis erfopoda) but obhers include small creeks and fron.
tages, stony hills, and spinifex (Triodia basedowii) sand plains.

(6) Growth Cycle and Pastoral Value.—Following rains at any season of the
year the short grasses and forbs germinate and grow rapidly. Within a week or
so they produce a few flowers and set a few seeds, but if adequate water is available
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they continue to grow and to produce more sced. With the onset of moisture stress
they die and gradually break up and disappear. The ground is virtnally bare during
prelonged droughts.

The short grasses which constitute the main production from summer rains
are palatable and nutritious and cattle fatten rapidly on them. The winter forbs
are less valuable,

In central Australia the pasturage available in this country is composed of
representatives of two main groups, firstly the ephemeral drought-evading species
which provide good fodder for s variable period immediately following rain, and
secondly the palatable perennial drought.resisting shrubs and low tree species
{mainly Acaciz spp.) which provide a maintenance diet for stock during periods
when there are no short grasses and forbs. In the more northern areas top feed is
scarce but the summer raing are heavier and more reliable and there is a higher
yield of short grasses.

{(7) Stock Waters.—There are very few permanent natural waber-holes. Ower
most of the area stock water supplies are available from underground sources buf
quantity and quality vary tremendously. In some places where such supplies are
not available or are difficult to locate, dams and surface catchment tanks have
been constructed. However, much of the scil is too permeable, and to enable all
the counfry to be supplied with stock water some method of mechanically sealing
tanks and dams is necessary. The development of some parts has been retarded
by the difficulty of providing water but ultimately supplies should be obtainable
throughout the whole area, although some may be expensive.

(8) Presenit Monagement Practices—Exoept for protection from fire there is
little or no conscious pasture management.

(9) Present and Potentinl Pastoral Productivity—Most of the stock in the
Alice Springs district are carried on this and the following pasture land, and their
present carrying capacity averages about 7 and mostly lies between 5 and 10 cattle
per sq. mile. It is better supplied with stock waters than most other types, and
in some arcas the pastures are all within three miles of water. However, the pro-
vision of enough new waters to bring all parts of the pasture land within three
miles would probably at least deuble the present carrying capacity.

In the Alice Springs district the proximity of the properties to the railhead
provides the opportunity to market cattle, cither fats or stores, at any age af any
time of the year, and has been largely responsible for the relatively high efficiency
of the industry in the area. Branding percentage is about 60 per cent. and turn-off
percentage averages about 20. Improved pasture management and animal hus-
bandry practices could considerably increase the productivity,

The areas of this country in the Barkly Tableland and Vietoria River districts
are In & more primitive stage of development and their future development is bound
up with the provision of closer markets.

The possibility that clearing trees from the central Australian areas would
increase the yield of ground storey plants by making more water available for their
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growth is being investigated at Alice Springs. Such treatment may also result in
greater density of perennial tussock grasses, for example, woollybutt grass (Eragrostis
eriopode). However, during prolonged drought periods stock are maintained by
top feed, the removal of which may render the stock more susceptible to heavy
drought losses, Ultimately there is likely to be a compromise development, with
the density of trees being reduoced to encourage better growth of the ground flora,
but with enough trees left to provide shade and drought fodder.

{10} Reaction to Grazing.—Under light to medium stocking and in average
or better years cabile gradually consume the ephemerals, which, however, regenerato
from seed when there ave adequate falls of rain. Under heavy stocking or during
prolonged droughts the ground may be bare for long periods and the surface may
erode in susceptible areas. Such places remain bare and unproductive and only by
special and expensive treatment can new growth be encouraged. Under heavy
grazing top-feed species are grazed as high as animals can reach and subsequent
growth is not accessible to stock.

Some areas of this type in the headwaters of the Ord River in the Victoria
River district have been severely eroded owing to preferential heavy grazing.

(i) Short Grasses and Forbs on Flood Plains and Oubwash Ploing
(1) Area.—10,900 sq. miles.
(2} Location.—Thig counfry occurs in the southern half of the Territory.

(8) Environment.—1It is associated with flat to gently sloping areas of alluvivm,
along larger streams or adjacent to mountain ranges. The scils are variable buf
are mainly undifferentiated alluvium, or red earths, with small areas of texture-
gontrast soils. There is little or no water run-off. ‘I'he more favoured parts receive
water run-on from adjacent land types and thus have more moisture available for
plant growbh than is directly contributed by rainfall. The common vegetation is a
sparse woodland characterized by a mixture of low trees including southern iron-
wood (Acacia estrophivlote), mulga (A. anewra), whitewood {Atalaye hemiglouca),
supplejack (Ventilago viminalis), and others.

(4) Composition and Structure—This 1s similar to the previous type but becanrse
of the generally better moisture status, growth tends to be taller and denser.

(8) Associated Minor Pasture Communities—The greater part {probably 70
to 80 per cent.) of the country mapped as this pasture land is characterized by short
grasses and forbs. The remainder is very diverse and includey small areas of creeks
and frontages with mainly perennial drought-evading tussock grasses, barley
Mitchell grass (Astrebla peclinaia) plains, northern bluebush (Chenopodivm auricomum)
“swamps’”, old-man saltbush (A#riplex nummularia), and spinifex (Triodia basedowit)
sand plains and low dunes.

(6) Growth Cycle and Pastoral Velue——This is also similar to the previous
type but with taller and denser growth which geems, however, to have a somewhat
lower nutritive value. Also in this type trees are much sparser and there is less
top feed available, :
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{7) Stock Waters—A number of surface waters are available for short periods
after rains but there are few permanent ones. In most places adequate supplies of
stock waters are available from underground at relatively shallow depth.

{8) Present Management Practices.—As with the previous pasture land there
is little pasture management except profection from fires.

{9) Present and Potential Productivity—The present stocking rate is similar
to that of the previous pasture land, that is about 7 cattle per gq. mile, but the
range is somewhat broader and probably cxtends from 5 to 20. The higher rates
apply to only small areas and are due to the presence of minor areas of high carrying
types such as northern bluebush “swamps”. The carrying capacity could probably
be at least doubled by increasing the density of watering points.

Potentially, however, this pasture land is better than the previous one because
of the higher proportion of specially favoured areas on which increased yield may
be obtained by water spreading or where it is feasible that fodder crops may be
produced under frrigation.

(10) Reaction to Grazing.—This is generally similar to that of the previous
posture Jand but, if anything, this country is more susceptible to surface erosion
and significant areas are now scalded and unproductive. The small areas of
better pastures, e.g. northern bluebush (Chenopodium auricomum) and old-man
saltbush (Atriplex nummularia), tend to be selectively grazed and in some cases
have been completely destroyed.

(i) Short Grasses and Forbs on Lowlands mized with Hilly Country (Plate 4,
Fig. )

(1) Aren.—13,400 8q. miles.

{(2) Location.—This country is restricted to central Australia.

(3) Environment.—This pasture essentially consists of areas of the two previous -
pasture lands associated and intermixed with inaccessible hilly country, The topo-
graphy varies from alternating lowlands and high (up to 1000 ft) linear ridges to
rounded rocky rises and valleys. In all instances there is a proportion, varying
from 25 to 75 per cent. of hilly country, inaccessible to cattle and therefore useless
for grazing, but often providing a source of run-off water which floods on to the
adjacent lowlands.

{4) Composition and Struclure.—On the accessible parts of the topography
the pastures are similar to the two previous pasture lands.

(5) Associated Minor Pusture Communities—As well as a proportion of inac-
cessible hilly country the lowlands are very variable and contain minor ‘areas of
creeks and frontages with perennial drought-evading tussock grasses, pastures
characterized by woollybutt (Eragrostis eriopoda), old-man saltbush (Aériplex num-
mularie), and many others. o :

(6) Growth Cycle and Pustoral Value—The growth characteristics of the pas-
tures on the accessible parts afe similar to those of the two previous pasture lands
but if enything, the pastoral value is somewhat higher mainly owing to the greater
diversity of ecuntry and available fodders.
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{(7) Stock Waters—Permanent natural waters are limited to a few rock pools,
springs, and water-holes in creeks. In many parts, stock water supplies are avail.
able from underground sources but the depth, quality, and quantity are very vari-
able. Iu other areas tanks and dams have been constrmeted but the soils are generally
permeable and some form of mechanical sealing is necessary to malke these a suc-
cessful proposition.

(8) Present Management Practices—These areas are protected from fires but
other than this there is litble or no attempt at pasture management.

{9) Present and Potential Productivity —The present carrying capacity varies
from place to place and depends on the proportion of hilly country and the way
in which the hills and lowlands are distributed. Tt varies from 0 to 10 cattle per
sq. mile, The potential productivity is also variable for much the same reason.
In many parts the provision of more waters could double or treble the present
carrying capacity. In other parts (e.g. where relatively narrow strips of lowland
are separated by long linear inaccessible ranges) the provision of stock waters may
be uneconomiecal because each watering point could support too few cattle. In
still other arcas, small arcas of water spreading or irrigation may be developed on
the lowlands using run-off from the hills and the productivity greatly increased.

(10) Reaction to Grazing.—Some areas, particularly the steeper slopes of the
lowlands and a high proportion of the lowlands in limestone country, are very sus-
ceptible to erosion. Some of these have been badly scalded through heavy grazing
and are now bare and unproductive.

{¢) Chenopod Country (6100 Sq. Miles)

(i) Northern Bluebush (Plate 4, Iig. 2)

(1) Area.——1800 »q. miles.

(2) Location.—Most of this pasture land oceurs within the Mitchell grass plains
of the Barkly Tableland, although small areas oceur in the Victoria River and Alice
Springs distriets.

(8) Environment.—Thig pasture is restricted to seasonally flooded “‘swamps”
and all but a few small patches are on heavy clay soils. The mean annual rainfall
seoms to have little significance, small areas occurring from as low as 5 in. to as
high as 30 in. It mostly occurs as a treeless shrubland but in some areas there ig
an overstorey of coolibah (Bucalyptus microtheca).

(4) Composition ond Structure —Northern bluebush (Chenopodinm auricomum)
ig a shrub generally 2 to 4 ft high and spreading to 2 to 4 ft diameter, Tés density
iz varfable but the cenires of the shrubs are commonly 4 4o 8 ft apart. The associ-
ated plants also vary econsiderably. In some cases, particnlarly where the mean
annual rainfall is less than about 15 in., bluebush forms almost pure stands, but
under high-rainfall conditions there are often scafitered perennial tussock grasses,
including weeping Mitchell grass (Astrebla elymoides), bull Mitchell grass (A. squar-
rosa)}, feathertop (Aristide latifolia), blue grass (Dichunthiuwm spp.), browntop (Bulalie
Julva), native panics (Pandcum spp.), and Briachne nervose. Annuals are also sparse
in lower-rainfall areas but under higher-rainfall conditions there is a dense growth,
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particularly as the flood waters recede. The commonest are virbene (Psoralea
cinerer and P. patens) but many other species of both grasses and forbs are rep-
resented. These are mostly short (3 to 12 in.) but a few tall spceies such as sesbania
pea (Sesbanic benthamiana) also oceur.

(B) Associated Menor Pasture Communities—Many of the areas are fairly pure
tracts of bluebush pastures. Perennial tussock grasses characterize the edgoes of the
swamps and some of the higher parts and the small distributary channels are com-
monly fringed with lignum (Muehlenbeckin cunninghamiz).

(6) Growth Cycle and Pastoral Value—Northern bluebush, which provides the
bulk of the fodder, is a dronght-resisting shrub with semi-succulent leaves and soft
gtems. It grows rapidly during and after flooding, and provides succulent and
palatable feed of high nutritive value for the whole year. Where a dense growth
of forbs occurs they provide an important contribution to the fodder.

(7) Stock Waters.—For part of the year the flood waters provide adequate
stock water but as these recede cattle become dependent on the few permanent
waber-holes or on underground supplies which are available in most parts.

(8} Present Management Practices—There is little conscious attempt at pasture
management. However, the flood waters render the swamps inaccessible for part
of the year and in effect provide a form of management. On at least one property
in the Alice Springs district small areas have been fenced and are used for topping
off marketable stock.

(9) Present and Potential Productivily.—In the Barkly Tableland district
Christian and Stewart (1854) estimated the present carrying capacity as 60 to 100
cattle per sq. mile. Similar figures probably apply in the Vietoria River district
but the small areas in the Alice Springs district probably have slightly lower stocking
rates. The provision of more stock waters to enable the stock to utilize the pastures
after the flood waters have receded may slightly increase these rates,

The pasture is capable of fattening stock but its potential cannot be realized
unless closer markets or better transport facilities are developed fo enable the fat
cattle to be marketed.

(10} Reaction to Grazing-—Blusbush withstands grazing well and is capable
of regenerating even after the leaves and stems have been grazed almost to the
ground. However, because of ita high palatability it is selectively grazed in prefer-
ence to other pasture types and in some cases has been destroyed. This is particularly
noticeable in the Alice Springs district where many areas too small to map are
associated with large areas of less palatable pastures.

{ii} Bladder Solibush and Southern Bluebush (Plate 8, Fig. 1)

(1) Area.—4300 sq. miles.

(2) Location.—This pasture land is restricted to the far south of the Territory,
but is widespread in South Australia (Adamson and Osborn 1922; Jessup 1951;
Osborn 1925; Osborn, Wood, and Paltridge 1932; Wood, 1936, 1937; Woodroffe
1941; Trumble and Woodroffe 1954) and New South Wales (Beadle 1948).
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(3) Bnvironment.—These pastures oceur on flat to gently undulating counfry,
low hills, and low tablelands, mainly on texture-contrast (stony tableland) or cal-
careous desert soils, mostly over shales or limestones. The soils generally, but not
invariably, have a high total soluble salt content. The mean annual rainfall is low
(6 to 10 in.) and an appreciable part (I to 24 in.) falls during the winter.

The country is mostly treeless, though there are small areas where the pastures
oceur as the understorey to low woodlands characterized by mulga (Acacie anewra),
gidgee (A. georginae), or myall (4. caleicola).

{4) Compogition and Struciure—The characteristic plants, bladder saltbush
(dtriplex vestearin) and southern bluebush (Kochia astroiricha), are both low (1 to
2 ft high), spreading (1 to 2 ft dia.) shrubs. The spacing varvies tremendously from
place to place and the community may consist of only scattered shrubs or may
be a fairly dense shrubland with bushes at 3 to 4 ft. centres. Following favourable
raing the inferspaces may carry a fairly dense cover of short grasses and forbs,
among which Bassia spp. are the most common, but for most of the time the inter-
spaces are fairly or completely bare. Perennial tussocks of barley Mitchell grass
{Astreble pectinate) and neverfail (Bragrostis xzerophila) ocenr in and arvound gilgais.

(B) Associated Minor Pasture Communities—Probably 80 per cent. of the area
mapped as this pasture land is characterized by cither southern bluebush or bladder
saltbugh. The remainder consists of small creeks and frontages with mainly perennial
tussock grasses, steeper slopes of the low hills and escarpments of the low table-
lands with very scattered short grasses and forbs, bare sometimes saline clay pans
and samphire flats, short grass—forb pastores in which Bassie spp. aré prominent,
and sand dunes generally with hard spinifex (Triodia basedcwii) or cahe grass
(Zygochlon poaradoza).

{(8) Growth Cycle and Pastoral Value—TFollowing adequate rains a dense cover
of short ephemcral drought-evading grasses and forbs develops between the bushes.
However, such raing are infrequent and normally there is only a sparse to medium
dense cover and in prolonged droughts the spaces are bare. The short grasses and
forbs are highly palatable and nutritious and stock concentrate on them whilst they
are prezent. When there arc no short grasses and forbs steck graze the bluebush
and saltbush, which are perennial drought-resisting plants with semi-succulent leaves
and which remain fairly palatable and nutritious throughout droughts. The growth
and reaction to grazing of bluebush and saltbush have been discussed by Osborn,
Wood, and Paltridge (1932), Knowles (1951), and Knowles and Condon (1951).

{(7) Stock Walers—There are very few permanent natural waters, though for
short periods, immediately after rain, surface water is plentiful in clay pans and
gilgais, Supplies of underground water are generally available, but in some places
ab considerable depth {(greater than 1000 fi), and in some parts guality is poor.
A number of surface catchment tanks have been constructed and there are suitable
sites for many more, but because of the low and unreliable rainfall these tanks
must be large enough to last for at least two years and are very expensive. Develop-
ment of this pasture has been retarded by the expense of providing suitable waters.

(8) Present Management Practices—There is no attempt at pasture manage-
ment. The pastures are not burned.
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(9} Present and Potential Productivity—At present the country has a low
stocking rate, probably about 2 to 5 cattle per sq. mile. At these rates bluebush
and saltbush are scarcely grazed during good seasons, but during protracted
droughts higher stocking rates would cause death of many of the bushes. These
rates could be increased by the provision of more waters, thus bringing present
ungrazed or lightly grazed country into production, but it is uncertain whether
such intensification would be economic.

(10) Reackion to Grazing.—Heavy grazing, especially during protracted dry
periods, canses destruction of some or all of the valuable perennial saltbush and
bluebush, which are replaced by less valuable Bassia spp. Similar observations on
this type but under sheep grazing were made by Jessup (1951). The germination
of seeds and the regeneration of overgrazed areas has heen studied by Beadle (1952),
Burbidge (18455, 1946a), and Wooed (1936).

(@) Spinifex Country (221,200 Sq. Miles)

(i) Soft Spinifex Ploins (Plate 5, Fig. 2)

(1) Area—73,100 sq. miles.

(2} Location.—This pasture land occurs as a belt stretching across the Ter-
ritory from east to west and mostly between latitude 18°S. and 21°S. (Newcastle
Waters to Tennant Creek).

(3) Fnuironment.—It occurs in broad expanses of flat to gently undulating
plains mostly lateritic but In some places over arenaceous rocks. Low hills osour
in some areas. The soils are coarse-textured and are mainly sandy red earths with
some red clayey sands.

The mean annual rainfall varies from about 12 to 25 in.

In the drier parts spinifex is the characteristic plant of the vegetation com-
munity, which contains scattered shrubs and low trees (mainly Acawic spp. and
Fucalyptus spp.), but further north it is the understorey in a low (10 to 20 ft) wood-
land characterized by cucalypts, especially snappy gum (Hucalyplus brevifolin),
bloodwood (#. dichromophieia), and silverleaf box (. pruinoss),

(4) Composition and Structure.—Soft spinifex (T'riodie pungens) is a peremmial
drought-resisting grass forming large tussocks or hummocks 1 to 2 ft high and
mostly 1 to 3 ft in diameter. In some areas feathertop spinifex (Plectrachne schinzit),
a similar plant, is associated with the soft spinifex and may even assume dominance.
The tussocks occupy 30 to 50 per cent. of the ground area. The interspaces are
normally fairly bare but plants of perennial grasses such as three-awned spear grass
(Aristida pruinose) and citronella grass (Cymbopogon bombycinus) oceur, and in good
seasons there may be o sparse cover of short grasses and forbs.

Shrubs, 2 to 6 ft high, form a generally sparse but uneven cover., Numerous
species are represented but Acacie spp. and Bucalypius spp. are the most common.,

(5) Associated Minor Pasture Communities—Areas mapped as this pasture
land are fairly uniformly covered with soft spinifex pastures. In some parts low
hills, also carrying soft spinifex, occupy a small proportion of the landseape. There
are also widely spaced shallow drainage channels, along which threc-swned spear
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grass (Aristide pruinose) is common. Near the southern margin there are areas
characterized by other types of spinifex including feathertop spinifex (Plectrachne
schinzit), buck spinifex (T'riodia longiceps), and hard spinifex (7' basedowis).

(6) Growth Cycle and Pastoral Value.—Soft gpinifex is a drought-resisting plant
and vemains green for the whole year. After summer rain it starts to grow at a

rapid rate but during the test of the year, even after rains in winter, the plants
are inactive.

The bulk of the plant material is composed of gpinifex leaves which are
strongly lignified (Burbidge 1945c¢, 1946b6) and form coarse unattractive fodder of
low nutritive value. Many of the associated shrub species are not, or only slightly,
palatable, although the few which are grazed form a wuseful contribution to the
diet: of the catile.

The sofls are mostly very infertile and in some places stock grazing on the
pastures exhibit marked phosphate deficiencies,

A useful feature of the pasture is that, althongh its pastoral value is always
low, it does not appreciably deteriorate during long droughts. Tt ig therefore a
useful standby for cattle grazed on adjacent aveas of normally better pastures (e.g.
Mitchell grass), the pastoral value of which falls to almost nothing during protracted
droughts.

(7) Stock Waters—There are very few permanent natural waters and few
hores have been sunk. However, supplies of undergroimd water should be generally
available.

{8) Present Management Practices.—Where thig country is used it is burnt as
often ag it will carry a fire, which is about once every 4 or 5 years. During the
first year or so after burning there is a greater proportion of more palatable species
and also the younp growth of spinifex is softer and more palatable. Within 8 to
5 years competition from spinifex reduces the other species to a sparse cover and
the tussocks become large enocugh and close enough to support another fire. The
ecological succession following burning of a soft spinifex pasture in Western Aus-
tralia hag been deseribed by Burbidge (1943).

In areas where stock have access to both this and Mitchell grass pastures
they develop a voluntary form of rotabional grazing and tend to concentrate on
the spinifex areas ncar the end of the dry season when the Mitchell grass pastures
are ab their poorest, and also after heavy rain when the Mitchell grass areas are
boggy.

On some properties stock waters have been developed in these pastures and
reserved for use during long droughts,

In Western Australia on similar pastures that have been stocked with sheep
Nunn and Suijdendorp (1954) have shown that “deferred grazing” can improve
the carrying capacity of degraded areas. However, in the Territory the bebber-
quality plants favoured by “deferred grazing’ are not present in the original pasture.

(9) Present and Potential Productivity —The country is virtually unused excopt
for areas immediately adjacent to better pastures, and even in these parts its stocking
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rate is low (2 to 5 catile per sq. mile). Additional small areas are used during
droughts.

Potentially the country is likely to remain unstocked unless the spinifex can
be wholly or partly replaced by better-quality fodder plants. The poor soils, rela-
tively low rainfall, and strong competition from spinifex will make such replacement
a diffioult task. Plants of a drought-resisting type, e.g. palatable shrubs, may be
more suitable than drought-evading species such as most perennial grasses. Tf
successful the resultant stocking rate iz still likely to be low buf the area concerned
is s0 large that the total carrying capacity could be important.

(10) Reaction to Grazing.—Becanse only small areas have been stocked and then
generally only intermittently it is difficult to assess the effects of grazing. In areas
where stock concentrate, such as near the waters, continuous grazing and trampling
can destroy spinifex, at least temporarily.

(i) Hord Spinifex Sand Plains (Plate 6, Fig. 1)

{1) Area.—58,400 sq. miles.

(2) Location.—This pasture land is resticted to the southern half of the
Territory.

{8) Enwvironment—It occws over vast areas of flat to gently undulating
plains, with sandy, infertile scils under a mean annual rainfall which varies from
5 to 13 in. The areas are mostly treeless.

{4) Compogition and Structure—Structurally it is similar to the previous type.
Hard spinifex (Triodia basedowii) is also a perennial drought-resisting grass forming
large tussocks generally about 1 ft high and I to 3 ft in diameter. Tn old stands
most of the plants are in the form of “rings” which are about 1 ft high and 3 to
20 ft in diameter, and in which only the outer part (about 1 ft wide) consists of
living plant material. The vegetative cover due to the spinifex is about 30 per
cent. The spaces between the tussocks, and between and within the “rings”, is
mostly bare with only occasional annual and perennial grasses and forbs. There is
normally a sparse to medium dense cover of shrubs 2 to 6 £t high of which Acacia
spp. and Hucalypius spp. are the most important,

Tussocks of feathertop spinifex (Plectrachne schinzid) occur sporadically
throughout and in some parts, particularly near the higher-rainfall margins, may
be more common than hard spinifex.

A fairly complete list of species on 50 sq. miles of this type situated north-
west of Alice Springs is given by Chippendale (1958).

(B Associated Minor Pasture Communities.—This pasture land ocenrs as large
tracts of monotonous, uniform country in which spinifex sand plains comprise over
90 per cent. of the area. Small areas of mulga (Acacia anewra) ocour but in many
cages with a spinifex ground storey. There are also isolated hills, sand dunes,
drainage lines, and ealt pans.

(6) Growth Cycle and Pastoral Volue.—Hard gpinifex grows rapidly after sum-
mer raing but during the rest of the year is inactive, although still green, It provides
extremely coarse, unpalateble, and nutritionally poor material and has little or no
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pastoral value. Some of the associated shrubs are palatable but provide only small
amounts of fodder. Tn some parts, after heavy rains parakeelya (Calendrinic spp.),
a succulent and palatable forb, also provides small quantities of usefnl feed (and
water).

{(7) Stock Waters.—There are very few permanent nafural waters but suitable
supplies for stock are mostly obtainable underground.

(8) Reaction to Grazing.—There are very few areas available on which to base
any conclusions but it is known that heavy concentrations of stock even for periods
of only a few days will temporarily destroy the spinifex tussocks.

(ifi) Spinifex Dune Fields (Plate 6, Fig. 2).—Areas totalling 89,700 sq. miles
of this country occur in the southern half of the Territory. It consists of regular
or irregular systems of dunes and swales, all stabilized by spinifex. Hard spinifex
{(Triodia basedowni) is characteristic in the southern parts ineluding the Simpson
Degert (Crocker 1946), soft spinifex (Triodie pungens) in the northern parts, and
feathertop spinifex (Plectrachne schinzii) in the intermediate parts.

In its characteristics this country is similar to those of the two previous types,
and in the same way, only areas adjacent to hetter country are grazed. The dune
fields are less stable (from wind erosion) than the plains of the previous pasture
lands, and will probably always remain in an undeveloped and unstocked condition.

(e) Semi-arid Upland Couniry (23,700 Sq. Miles)
(i} Three-armed Spear Grass (Plate 7, Fig. T)
(1) Areq.—23,700 sq. miles.

(2} Location.—This country oceurs in the northern part of the Territory
mostly between latitude 15°S. and 18°S.

(8) Environment—The topography is flat to undulating and the soils light
10 medinm-textured either on laterite or residual on mainly acid rocks. Many are
shallow or gravelly. In these respects this country is similar to the annual sorghum
and other tall grasses pasture land but rainfall is lower (17 to 30 in,) and falls during
a shorter period. The vegstation is eucalypt woodland with trees mostly 15 to 30
ft high, Bloodwood (EBucalyptus dichromophloin} is the commonest species but many
others are characteristic in various habitats.

{4) Compasition and Structure—These rather sparse pastures are characterized
by thrvec-awned spear grass (dristide pruinosa), a peremnial tussock grass generally
2 to 3 ft high with tussocks 3 to 6 in. in diameter. Several other perennials, inclu-
ding kangaroo grass (Themeds australis), white grass (Sehime nervosum), beard grass
(Chrysopogon pallidus), and citronella grass (Cymbopogon bombycinus) oceur infre-
quently. Soft spinifex {Plectrachne pungens) occurs at a variable but generally low
density. Between the perennial tussocks numercus species of short grasses, par-
ticularly A#»iskida spp., and forbs provide a gparse cover. Oceasional top-feed species
such as supplejack (Ventilago viminalis) also oceur.

(5) Associmted Minor Puasture Commnunilies—A. large proportion of the area
mapped is covered by three-awned spear grass, The most important associated areas
are the lancewood (dcacia shirleys) forest country on which there is a very sparse
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grass cover. Other minor communities are restricted to small areas of hills and
escarpments, widely-spaced, shallow giream-lines and associated small frontages, and
small areas of heavy clay scil with inferior Mitchell grass pastures. Near the drier
margin there are also small areas of soft spinifex (Triodin pungens) pastures.

(6) Grouth Cycle and Pastoral Value.—The pastures respond quickly to rain
and provide good feed i the carly part of the wet season. This is a valuable feature
where they occur adjacent to various Mitchell grass pastures which do not respond
so rapidly or to such small falls. Howoever, even during the wet season the quality
of the fodder is poor and the carrying eapacity is low. During the dry season, when
hoth annual and perennial components are mature and dry, the pasturage is of very
poor quality.

(7y Stock Waters.—There are very few permanent natural watcrs and little
information is available on underground supplies.

(8) Present Management Practices—Although most of the counftry is not
stocked, it is subject to periodic fires. Where this type occurs adjacent to Mitchell
gragss pastures cattle themselves fend to impose a form of rotational grazing. In
the early part of the wet season they concentrate on the spear grass pastures which
respond more quickly than the Mitchell grass. Cattle also prefer spear grass areas
during very wet periods when the Mitchell grass areas are boggy. At other times
they mostly graze on the Mitchell grass pastures. This is not necessarily a desirable
form of management.

(9) Present and Polential Productivity—A% present the country is mainly
mmstocked except where it occurs immediately adjacent to better pastures. In these
parts, although the carrying capacity is low, the pasture makes a valuable contri-
bution to the diet of the animals for short periods.

The potential productivity is also low, The soils are poor, and in any case
the rainfall is inadequate for sown pastures. It may be possible to introduce better-
quality exotic species into the native pastures especially in the higher-rainfall parts
but this is likely to increase the carrying capacity only slightly (Christian and
Stewart 1954).

(10) Reaction fo Grazing.—Little is known of the effect of grazing. Christian
and Stewart (1954) state that “excessive grazing may lead to the dominance of
harsh perennial and annual species”.

(f) Higher-rainfall Upland Country (60,300 Sq. Miles)
{i) Kangaroo Grass—Perennial Sorghum Pastures (Plate 7, Fig. 2)

{1y Area..—9200 sq. miles,

(2) Location.—This country oceurs in the northern part of the Territory
mostly in the Darwin and Gulf district, but with small areas in the northern part
of the Vietoria River district.

(3) Bnvironment.—It occurs on flat to gently undulating eountry with red
earth or yellow podzolic soils, mostly over limestones but with smaller areas on
volcanics and alluvium. The mean annual rainfall varies from about 25 to 50 in.
'The vegetation is a woodland (or low open forest) characterized by cucalypts, 20
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to 30 ft high with a canopy cover of 10 to 15 per cent. (Armdt and Norman 1859).
At Katherine, on Cambrian limestone, the most common are box (Bucalyptus
tectificer) and bloodwood (H. latifolia), Northern ironwood (Erythrophlenwm chloro-
stachys) is frequent. On voleanice, silverleaf box (Hucalyptus pruinose), and on
alluvia, box (. tectifica) and ghost gum or carbeen (&. papuanc) are more common.
Many of the tree species are deciduous in the dry season,

(4) Comgposition and Structure—The pasture is characterized by a fairly dense
growth (basal area 3-5 per cent.) of perennial drought-evading tussock grasses,
mostly about 3 ft high, but with inflorescences as high as 8 ft. The common grasses
at Katherine are perennial sorghum (Sorghum plumoswm), kangarco grass (Themeda
australis), and beard grass (Chrysopogon follox). Others include C. latifolius, white
grass (Sekhima nervoswm), bunch spear grass (Heteropogon conforfus), and three-awned
spear grass (Aristida pruinosa), The interspaces are normally bare or have a sparse
cover of ephemeral species including native couch grass (Brachyachne convergens)
and several other short grasses and a number of forbs, particularly legumes.

(B) Associated Minor Pasture Communities—The pasture deseribed above
probably occupies 50 per cent, or less of the mapped area. The remainder is occupied
by low but inaccessible rocky cutcrops carrying tall grasses, ereeks and rivers and
associated frontages, arveas of lateritic soils carrying annual sorghum and other tall
graszes, and small areas of heavy clay soils with mainly tall blue grass pastures.

(8) Growth Cyecle and Pastoral Value.—After effcctive rains in November or
December the perenmial grasses grow rapidly. The pastures are gemerally mature
by the end of the wet season and very little growth is made on residual moisture
available in the soil at the end of the wet season. Annmal dry-weight production
averages about 1200 lbfacre but varies from 700 to 1700 lbfacre according to season
{Norman and Arndt 1959). During the dry season the pasture consists mostly of
dry leaves and stalks with a very low nutritive value (nitrogen comtent <0-33 per
cent., August to October). Some of the vegetative tillers of perennial sorghum
remain green for much of the dry season.

Except for a short period at the beginning of the wet season when most species
have a nitrogen level above 1-5 per cent. the nutritive value of the pasture is low
or very low. However, for about half the year, from the beginning of the wet seagon,
catlle grazing on this pasture gain weight at a rate of about [ lb/day, while for
the other half they lose weight at a rate of about § Ib/day. Norman and Armdt
{1959) have shown that in the dry scason cattle lose approximately 20 per cent.
of their peak weight at the end of the previous gain period and that the net annual
gain of growing cattle is only 1 cwtfyear. As well as the low protein and carbo-
hydrate level, the phosphate level of the pasture is low,

(7) Stock Waters—Except for major streams such as the Katherine and Daly
Rivers there are few permanent natural supplies of stock water. In most places
undergronund supplics are available.

(8) Present Management Practices—Most of the pasture is burnt annually,
either deliberately or by accident (Arndt and Norman 1959; Norman, unpublished
data). Other than burning, no form of pasture management is practised.
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(9) Present amd Potential Productivity.—The present cattle indugtry is in a
primitive state of development and the carrying capacity is light (less than 10 per
sq. mile) and productivity low. At Katherine Rescarch Station and with cattle
controlled by close subdivision, stocking rates of about 60 and 100 cattle per sq.
mile have heen maintained for five years without appreeiable damage to the pasture
although yields were lower under very heavy grazing.

The area occupied by these pastures near IKatherine is suitable for arable
dry-land agriculture and is capable of growing cash crops as well as sown pastures,
With. intensive development its potential is far greater than present production and
could affect the potential of most of the Victoria River district and the north-
western part of the Barkly Tableland (Christian 19595).

(10) Reaction to (razing.—Heavy uncontrolled grazing tends to reduce the
perennial cover and annuals such as native couch grass (Brachyachne convergens)
increage. At Katherine Research Station under heavy grazing with caftle in small
paddocks the total yield was reduced but relatively slight floristic changes oceurred
over five years, although in the last year there was a fendency for a decrease in
perennial sorghum (Sorghum plumosum) and kangaroo grass (Themeda oustralis)
and an increase in beard grass {Chrysopogon fallaz) and annuals.

(i) Kangaroo Grass and Other Perenniul Grasses on Lowlunds intermized with
Inaccessible Hills {Plute 8, Fig. T)

(1) Area.—6900 sq. miles.

(2) Location.—This pasture land is mostly confined to the Victoria River
district.

(3) Hnvironment—This is essentially hilly, voleanic country with stony,
inaccessible hills occupying well over half the area, but with significant areas of
undulating lowland with mainly red soils of variable depth carrying kangarco grass
and other perennial grasses. The mean annual rainfall varies from abowf 15 to 30
in. and the vegetation of the lowland ig a low woodland characterized by silverleaf
box (Hucalyptus pruinosa) or bloodwood (K. lerminalis).

(4) Composition and Structure—On the lowland the pasture, although similar
to the previous pasture land, iy generally shorter (2 to 3 ft) and the species are
somewhat different. Kangaroo grass (Themeds australis) is common and other
perennial grasses include blue grasses {Dichanthiwm spp. and Bothriochloa spp.}, beard
grasses {Chrysopogon spp.), and white grass (Sehima nervosum). Short annual species
ars normally sparse unless the perennial cover has been reduced by adverse seasons
or very heavy grazing. Native couch grass (Brachyachne convergens) is the com-
monest short grass and there are a number of short forbs among which legumes
are commaorn. ; ’

(5) Associated Minor Pasture’ Communities—Apart from the large areas of
stony and inaccessible hills, mostly carrying annual sorghum, there are minor areas
of heavy clay soils carrying inferior Mitchell grass pasture, and also of ereeks
and rivers and associated frontages. Tn the drier parts there are some areas of
annual grasses mehily on red or calearsous dewert soils.
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(6} Growth Cycle and Pastoral Vealue.—This is generally similar to that of the
previous pasture land but the soils are somewhat more fertile and therefore the
pastures probably have slightly higher nutritive value.

(7) Stock Waters—A few permanent natural water-holes occur in the creeks
and rivers. There is plenty of surface water during and for a short period after
the wet season. In most parts stock waters are available underground but the
water is mostly stored in cracks and joints of the voleanic rocks and may be difficult
to locate. The country is generally too stony for tanks and dams.

A high proportion of the country is too steep and inaceessible for cattle and it
will only be economical to provide water whore sufficient aoccessible eountry is
within range of it.

(8) Present Management Practices—The industry is generally in a very primi-
tive state, it is diffienlt to muster stock and many of them are very wild. The pastures
are frequently burned for the same reasons as in the previous type.

(9) Present and Potentiod Productivity—The present stocking rate averages
about 4 cattle per sq. mile and probably ranges from about 0 to about 10, The
provision of more wabers on the accessible country would probably raise these rates
but the high proportion of unusable eountry will always retard development. How-
ever, if and when intensive development talkes place on the high-rainfall eountry
to the immediate north, this pasture land will be close to a market for its stock and
there would be a greater incentive for development.

(10) RBeaction fo Grrazing.—In the limited observations on the pasture there
have been no areas greatly affected by grazing and it is probably capable of sup-
poriing heavy stocking rates without appreciable damage. By analogy with the
previous type there would probably be a tendency for the more palatable perennials
such as kangaroo grass (Themeda ausiralis) to decrease, and for white grass (Sehima
nerposum) and annuals to increase.

(i) Adnnual Sorghum and Other T'all Grasses (Plute 8, Fig. 2)

(1) Arew—44,200 sq. miles.

(2) Location—This pasture land is restricted to the northern part of the
Territory.

(3) Enwvironment.—This country oceurs on flat to undulating topography (not
flooded) with light-textured soils, cither lateritic or developed over mostly acid
rocks. The mean annual rainfall is usnally greater than 30 in. Vegetation is mostly
tall (80 to 70 ft) open forest characterized by numerous EBucalypius spp. of which
stringybark (B. telrodonta) and woollybutt (. mindala) are most common. There is
a lower {10 to 30 ft) free storey which is extremely variable in composition and
density but of which palm and deciduous broad-leaved species form a conspieuous
part. :

{4) Composition ond Structure.—The most common plants are tall (5 to 10
£t) annual sorghum (Sorghum intrans and 8. stipoidewm), bub numerous tall perennial
species ocour throughout and may assame dominance in some areas. These include
giant spear grass (Heferopogon iriticens), perennial sorghum (Sorghum plumosum),
heard grass (Chrysopogon latifolius), and Coelorhachis rottboellivides. The density of
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these tall species varies considerably and although normally high may be quite
sparse in some parts. Numerous shorter grass species, both perenmial and annual,
ocerr but are generally sparse, especially where the tall species are dense. Of
medium height (2 to b £4) are bunch spear grass (Heferopogon contortus), three-avwned
spear grass (Aristide pruinoss), kerosene grass (4. brownsana), cockatoo grass
(doteropsis semialate), cifronella grasses (Cymbopogon spp.), native panies (Panicum
spp.), soft spinifex (Plectrachne pungens), Eriachne spp., and Eragrostis spp. There
are also numerous short annual grasses and forbs which, however, form only a
small part of the vegetation.

On light sandy soils and particularly near the lower-rainfall margin of the
pasture land soft spinifex (Plecirachne pungens) is more common and may become
the characteristic plant in some areas.

(5) Associated Minor Pasture Communities-—Annual sorghum and other tall
grasses occupy most (probably 80 per cent.) of the mapped area. The remainder
is divided between creeks, rivers, lagoons, and billabongs, seasonally flooded flats
with kangaroo grass—Hriachne gpp. or wild rice-reed pastures, and steep rocky hills
and escarpments.

(6) Growth Cycle and Nutritive Volue.—The main bulk of the fodder in this
pasture is contributed by drought-evading species, both annual and perennial, which
grow very rapidly from the beginning of the wet scason. During the first few weeks
they have a reasonable nutritive status but subsequently they rapidly become
coarse and unpalatable. By the end of the wet geagon they have matured and from
then until the next wol season provide only very poor-quality pasturage on which
stock lose weight. The perennial drought-resisting soft spinifex (Plectrachne pungens)
provides some fodder during the dry season and is a poor but useful standby
(Christian and Stewar, 1953), but arcas where this is common are usually poorly
supplied with stock water. :

(7) Stock Wuaiers—During the wet season and for 2 fo 3 months after if,
natural water supplies aro abundant, but towards the end of the dry season surface
supplies are limited in many parts. However, underground supplies are available
if required.

{8) Present Management Practices—Most of the pastures are regularly burned.
Efforts are made to burn at the end of the wet season as soon as the bulky growth
is dry enough to carry a fire and while there is sufficient soil moisture to provide
new growth. As well as ensuring shorter and probably more nutritious food, burning
aids mustering because stock congregate on the burnt areas, and it also helps to
control ticks.

(9) Present and Potential Productivity.—At present the cattle industry on this
pasture is in a primifive state, partly because of the lack of markets and partly
becanse the abundant surface waters and tall pastures make control of cattle very
difficult, In addition, ficks are plentiful and the effect of these combined with a
very poor diet causes severe live-weight losses during the dry season. The average
stocking rabe i less than 4 cattle per sq. mile, branding percentage is unknown
bat very low, and many preperties have a zero turn-off percentage (Beattie 1956).



PASTURE LANDS OF THE NORTHERN TERRITORY 49

Poteutially, this country is capable of greatly increased productivity but its
development will be in conjunction with the development of an agricultural industry
on adjacent country, as it is only through such development that suitable markets
will be available.

Stable nearby markets could provide a financial return sufficient to warrant
the construction of fences for the control of stock movements and breeding, and
dips to control ticks. The mean annual rainfall is high, and although the soils are
poor the replacement of native species with better pasture species such as Towns-
ville lucerne (Stylosanthes sundaica) would raise the nutritive level of the pastures.
The provision of small amounts of high-quality protein concentrate to supplement
the bulky but poor-quality pasture during the dry season would improve the efficiency
and productivity of the industry.

{10) Reaction to Grazing.—The present grazing rates are too low to show any
cifect on the pastures.

{g) Tlooded and Coustal Country (13,100 Sq. Miles)
(i} Reeds-Wild Rice (Plate 8, Fig. I)
(1) Area.—4500 sq. miles.
{2) Location.—This country is restricted to the far north of the Territory.

(8) Envirowment—Ibt ocours on the subcoastal plains which have heavy-
textured or peaty soils developed on alluvium. The mean annual rainfall is 45 to
60 in. and the areas are flooded deeply for 6 to 8 monthg each wet season. During
the dry season the heavy clay soils dry and erack severely but the peaty soils remain
swampy. The country is mostly trecless.

(1) Composition and Structure——This pasture consists of a dense growth of tall
(8 to 6 ft) perennial tussoclk grasses and reeds. The tussocks are mostly small but
their density is very high. The commonest reeds are various specics of Mleocharis
and the commonest grass species iz wild rice (Oryza sative var. fafus)., Other com-
mon plants are rice grass (Leersic hevandra), Hymenachne amplevicoulis, swamp
panic (Panicum poludoswm), and water couch grass (Pseudoraphis spinescens). In
low swampy areas the tall veed (Phragmites barka) and Sclerie poseformis are com-
mon and drier parts carry fscheemum arundineceum and blady grass (Imperain
cylindrica var. major), sometimes with rice grass (Xerochlog smberbis) and blue grass
(Bothriochlow intermedia) (Christian and Stewart 1953).

(B) Minor and Associated Pasture Communities—The plainsg are traversed
by meandering tidal streams, in some places fringed by mangroves. Small aveas
carry tall paperbark (Melaleuca spp.) forests,

{6) Growth Cycle and Pastoral Value—The grasses and reeds grow rapidly
during the wet season when the plains are flooded and inaccessible to cattle. When
the waters recede, the grasses and reeds provide excellent succulent grazing for
several months into the dry season and, in the wetter parts, right through the dry
seagon unless they ave over-grazed. In the drier zones plants mature to coarse
unpalatable material with a very low nutritive value.
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{7) Stock Waters.—There is no shortage of stock water during the wet season
and during the dry season lagoons and distributaries of the major rivers provide
adequate supplies, although some nearer the coast may be brackish.

(8) Present Management Practices—The fringe of the plain, which mostly
carries blady grass (Imperate cylindrica var. major) and Ischaemum arundinacewm,
is regularly burned as the waters recede to provide a fresh “‘green shoot’”. With
the long period of flooding there is little scope for the application of any better
management practices. '

(9) Present and Potential Productivity—Christian and Stewart {1953) state that
this country carries about 10,000 cattle, i.e. the average stocking rate is less than
5 cattle per sq. mile, However, much of it ig not stocked, or occupied only by
buffaloes, which are better adapted to the swampy conditions and ean better utilize
the available wot-season feed. In the past, production from buffaloes has been
limited to hides, but more recently taming for export to the east has developed.
Small areas where the introduced para grass (Brachiaria purpurescens) has persisted
were observod by Christian and Stewart and it could possibly be spread further.
However, hecause of flooding, fences are difficult to congruct and in the absence
of stock control it is doubtful if this development is worth while.

The potential of this country appears to lie more in infonsive agricultural
development for the mechanized production of rice under controlled natural flooding
than in cattle-grazing.

(10) Reaction to Grazing.—No overgrazed areas have been observed,

(it} Kangaroo Grass—Hriachne spp. Pastures (Plate 9, I'g. 2)
(1) Avres.—2400 sq. miles.
(2) Location.—This pasture land is restricted to the far north of the Territory.

(3} Hnvirowment—It occurs on flat to gently sloping plains on alluvinm in
the middle and upper sections of the Adelaide, Margaret, McKinlay, Mary, Finnis,
and South Alligator Rivers. The mean annual rainfall is 50 to 60 in. and the plains
are Hable to flooding each wet season for periods of 3 to 4 months during which
they are inaccessible to cattle. The soils arc meadow podzols. The plains are mostly
treeless although in some places there is & low parkland characterized by cucalypts
and low Melalewca spp.

(4) Composition and Structure.—The bulk of the pasture iz composed of peren-
nial drought-evading tussock grasses generally 2 to 5 ft high. Of these kangarco
grass (Themeda ausiralis) and Eriachne burkiltii are the commonest, but there are
a number of others, including cockatoo grass (Alloferopsis semialafa), perennial
sorghum (Sorghum plumosum), glant spear grass (Heferopogon triticeus), and Coelo-
rhachis votthoellioides. Some shorfer perennials including Ectrosia leporing and
Eriachne avenacea also occur, Among annual species the most common is the tall
Sorghum intrans but various shorter ones are also present in small quantities.
Throughout the type there are small areas characterized by wild rice (Oryzo sativa
var. fatue) and Ischaemum arundinocewm, both of which are tall perennial tussock
gragses.
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{6) Associated Minor Pasture Communities.—The generally level plains are
intersected by large mature watercourses (with low levees) and there are small
areas of low gravelly or stony rises and isolated hills and ridges. The low rises and
hilly country earry annual sorghum and other tall grasses.

(6) Growth Cycle and Pastoral Value——A3$ the beginning of the wet season the
perennial grasses make rapid growth but the plains are flooded and inaccessible to
cattle for 3 to 4 months. By the time the waters recede the grasses are already
near maturity and from then on the plains and most of the flats dry rapidly and
the pastures quickly deteriorate. SBome small flats remain damp and produce sparse
short ground feed for part of the dry scason if burned early enongh (Christian and
Stewart 1953). During the dry season the coarse perennial drought-evading species
have a very low nutritive value and cattle lose weight,

{7) Stock Waters.—Permanent natural sapplies of stock water are plentiful.

(8) Present Monagement Practices.—Clrazing is uncontrolled and there appears
to be little scope for pasture management. Somne attempts are made to burn areas
shortly after the waters receds in the hope of producing a short “green shoot”.

{9) Preseni and Polentinl Productivity —Christian and Stewart (1083) state
that in 1946 the area carried about 10,000 head of cattle, However, most of these
were on one property and the othor parts carried very few cattle. In some areas
there are large numbers of buffaloes which appear to be able to contend with the
flooded conditions and the eoarse pastures better than cattle.

As with the previous pasture land the potential of this country lies more in
intensive development for rice-growing.

{10} Reaction fo Grazing—Stocking rates have been too low to have any
significant effect on pastures.

(iii) Coastal Country (Plate 10, Ig. 1).—Areas totalling 6200 sq. miles of this
pasture land oceur in an interrupted strip along the coast. It mostly consists of
usgeless salt flats, samphire flats, and dunes. In some parts there are saline meadows
characterized by rice grass (Xerochloz dmberbis) or salt couch grass (Sporobolus
virginicus) which produece useful fodder, but because of the inaccessibility of the
areas and, in many cages, the lack of fresh water, they are mainly undeveloped.

{h) Rugged Country (94,400 Sq. Miles)

(i) Rugged and Otherwise Inuccessible Country (Pluie 10, F'ig. 2)—Targe areas
extending thronghout the whole of the Territory have been mapped in this country.
They are extremely variable but have one feature in commeon, viz. they arve all
inaccessible to stock and therefore generally useless for pastoral purposes except
thet they provide catchment areas for water which may be used to benefit the
industry on adjacent areas.
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Fig. l.-—The pastures of the higher-rainfall areas arve periodically burneid to
destroy the aceumulations of coarse, dry material and encourage the growth

of a fresh “green shoot™. This photograph of recently burned kangaroo

bl

(Themede australisj—perenmial sorghum (Sorghwn plamosum) pasture illustrates
the low basal area of the perennial tussock grasses

Fig. 2.—The Northern Territory cattle industry is conducted on an extensive

seale with large properties and few fences. The main control of cattle move-

ments is by widely spaced watering points. The large number of eattle on each

water results in overgrazing near the watering point but bevond two to three
miles there is little or no effect.
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Fig. 1.-——Barley Mitchell grass (Astrebla peetinata) pastures oceur on plains with
heavy elay soils developed on Tertiary or Recent alluvia. After rain the spaces
between the tussocks are covered with short ephemeral grasses and forbs but in

the late dry season are almost bare.

-

Fig. 2.—The barley Mitchell grass and other perennial grasses pasture land

occurs mainly on stony heavy elay soils on gently undulating country on basic
voleanics. It is more variable than the barley Mitchell grass pastures on alluviam
and in many places has a sparse cover of =hrubs and low trees,
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Fig. l.—Compared with the other Mitehell grass pasture lands the inferior Mitchell
s and a

grass pasture land is characterized by taller and coarser perennial gra
smaller proportion of ephemeral species, Low trees such as bean tree (Baukinia
cunninghamii) are a common feature.

Fig. 2.—In the more arid parts of the Territory most of the cattle are carried

on short grass—forb pastures growing in association with low woodlands char-

acterized by various Acacia spp. of which mulga (A. aneura) is the most import-
ant. The tree species are a valuable souree of top feed during long dry periods
when short grasses and forbs are absent.
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Fig. 1.—Areas where inaceessible hills alternate with lowlands carryving short

grass-forb pastures oecur in central Australia. They are suitable for grazing

where areas of the lowlands are large enough to justifv the provision of water
supplies.

Fig. 2.—Northern bluebush (Chenopodium awricomum) pastures occur on season-

ally flooded country, mostly with heavy clay soils. Northern bluebush itself is
palatable and nutritions and with the ephemerals produced as the flood waters
recede it provides fattening pasturage.
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Fig. 1.—Bladder saltbush (dtriplex vesicaria) and southern bluebush (Koelia

wstrotricha) are restricted to the far southern parts of the Northern Territory.

They have a low stocking rate but are mostly developed with stock water
supplies.

Soft spinifex (T'riodic pungens) pastures are commonest in a belt stretch-

Fig. 2.

ing across the Territory between about the 12 and 25 in. mean annual rain-

fall isohvets, They oceur on sandy or lateritie soils, in the northern parts under
a low eucalypt woodland but with only scattered shrubs further south.
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Fig. |.—Hard spinifex (Triodin basedowii) pastures oceupy large areas of sand
P! B

plain in central Australia and generally have a sparse to medium dense shrub

layer associated with them. “Ring” formation is characteristie of mature stands,

Dy

Fig. 2.—Hard spinifex (Triodia basedowii) is also the characteristic plant of

most of the dune fields.



Prare 7

"“*45

Fig. 1.—Where the mean annual rainfall iz between about 17 and 30 .. and on

sandy or lateritic soils, three-awned spear grasses (Adristida spp.) ave character-

istic of the pastures. They oceur as the ground storey of a low eucalypt wood-
land.

Fig. 2 —RKangaroo grass (Themeda  australis)-perennial  sorghum  (Sorghun

plumeosum) pastures are the ground storey of a low eucalypt woodland growing

on red earth soils under a mean annual rainfall of 25 to 50 in. Some of this

country is suitable for arable agriculture. The kangaroo-grass-dominant ground
storey illustrated is a drier phase of the pastures.
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Fig. 1.—On hilly parts of the Cambrian voleanies the gentler parts of the topo-
graphy earry kangaroo grass—perennial sorghum pastures, The steeper parts are
inaceessible to stock,

Fig. 2.—Annual sorghum and other tall grasses are the typical ground storey

of the tall open forest country on light-textured soils under high rainfall.
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Fig. 1.—The subcoastal plains are flooded for long periods each vear and mainly
earry veeds (Eleocharis spp.). Potentially they arve more suitable for rice pro-

duetion than cattle.grazing.

2 —Kangaroo grass (Themeda australis) and Eriachne spp. are characteristic

Fig.

of meadow |1|J(|zuli(' soils in the far north of the Territory. They are flooded
during the wet season and their potential lies more in development for rice
production than in the cattle industry.
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Fig. |.—Salt flats and salt meadows oceur along some parts of the coast-line.
Their inaccessibility and general lack of fresh water supplies have retarded
development even where useful fodder is produced.

Fig. 2.—Areas of rugged country are useless for grazing.
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