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Preface 
This guide has been written for those who graze cattle 
and sheep on native pastures and who want to 
maintain or improve the condition of their land . In 
our extensive grazing areas it Is rarely economical to 
sow seed or spread fertiliser; management has to be 
based on an ecological approach. that Is, on an 
understanding of how the grazing animal and the 
pasture plants Interact. This book ties together many 
separate facets of our knowledge so that grazing 
property managers. advisers and students have a 
better understanding of the whole issue of pasture 
management. 

This volume Is the first part of a series. It outlines 
the general principles of management for a wide range 
of native pastures. from subtropical coastal open 
woodlands to tropical semi-arid grassy downs. 

The gUide has been written for grazlers with widely 
differing experiences and educational backgrounds; It 
aims for a balance between providing suffiCient 
Information for those with much experience or with a 
college education and too much detail so that It Is left 
unread. I hope that the style will attract the casual 
reader who will flick through the gUide, see a 
photograph. cartoon or heading and then start to 
read. 

I do not mind whether you read this book fully In 
the comfort of an arm chair or. as has been suggested 
by my colleagues. as good dunny reading-a couple of 
paragraphs today. a few more tomorrow and so on 
with regularity. My only desire is that you do read It 
and that It helps you when you have to make those 
complex decisions that go into managing a grazing 
property for now and for the future. 

The subsequent parts of the guide will have one 
edition for each type of native pasture community. 
They will be more like field manuals so that you can 
relate closely to what Is happening In your paddock. 
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1 Grasses and grazing 
The main plants in our native pastures of northern 
Australia are summer-growing tropical grasses which 
have evolved under conditions of light grazing and 
low, often variable, rainfall. There are also many 
broad-leaved species. 

Grasses are nature's selection of plants that can 
tolerate grazing. Their growing pOints, at the base of 
each leaf, are not destroyed when the leaves are 
eaten. Our most Important grasses are tussock 
species-mitchell grass, blue grasses, black spear 
grass-with each tussock made up of many separate 
shoots, or tillers. 

Broad-leaved plants grow from the tips of their 
shoots and have to form new shoots when these are 
removed. Shrubs and trees are woody broad-leaved 
plants; the non-woody ones are called 'forbs'. 

Cattle on native pasture may eat 20% forbs in their 
diet, sheep more than 30%. Forbs are often a good 
source of minerals but they are major weeds if 
unpalatable, poisonous or if they cause irritation. 
Native and naturalised legumes are forbs that provide 
higher protein feed. 

How long do grass plants live? 
Ephemeral plants are short-lived, often germinating, 
flowering and seeding on one good fall of rain. 

Annual plants live for one growing season only; 

• AftEr grazlng, grasses keep growingjrom 
the base; Jorbs have to grow from new 
buds 

they seed heavily, then die. Y RaiJifall determines how much grass 

Perennial grasses have variable life-spans; grows 

queensland blue grass plants may live for less than 
four years whereas mitchell grass and black spear 
grass can live for decades. The individual tillers and 
roots may come and go but the tussock remains. All 
perennials must accumulate reserves of carbohydrate 
so they can send up new shoots after the winter. 

Pastures containing perennial grasses are more 
stable under grazing. 

What controls grass growth? 
Moisture in the soil has most Influence on growth in 
the dry conditions of Queensland. Temperature and 
soil fertility (mainly the available nitrogen) only 
become important when the soil is moist. 
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Is this tree effect different in the north? 
There Is a difference north of about Bowen (200 S). 
There competition for soil moisture becomes less 
important because 

• the eucalypt tree density may be only one-third of 
that in the south 

• heavy monsoonal rain gives enough water for both 
trees and grass in the wet, and none for either in 
the more severe dry. 

Clearing trees benefits pasture growth in most 
summers in the subtropics but only in dry 
summers in the tropics, 

Which grasses give the best ground cover? 
Creeping species give better ground cover than 
tussock grasses under heavy grazing. The creeping 
stems are called stolons if above ground and rhizomes 
if below. Creeping grasses are often naturallsed 
introductions. 

When tussock grasses are heavily grazed, the 
number of Wiers in each tussock is reduced, the 
tussocks become further apart and the amount of 
bare soil increases. 

Under dry conditions, the tussock base and its 
roots remain to provide some resistance to erosion 
while creeping grasses, such as indian couch, may die 
back to widely spaced individual plants with little 
ground cover. 

A healthy pasture protects the soil against 
erosion. 

What happens to a grass when it is grazed? 
After the younger, active leaves have been eaten the 
plant grows more slowly for a time. 

If the plant is grazed heavily and repeatedly, the 
old roots are not replaced because new leaves have 
first call on the reserves. The root system is reduced 
and the tussock gets smaller as Wiers die and are not 
replaced. As the flower stems or heads are eaten, no 
seed is dropped. If the plant eventually dies, it cannot 
be replaced because there is no seed on the ground. 

Grasses are stimulated by light grazing. can 
tolerate moderate grazing but will weaken under 
constant heavy defoliation, 
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Young fresh leaf early in the growing season is high 
in minerals and easily-digestible sugars and carbo
hydrates. As the leaves age, the plant's cell walls 
become more woody and quality drops. 

What irifluences quality? 
The fertility of the soli and the stage of growth of the 
grass. You cannot do much about the basic soli 
fertility In extensive grazing areas bu t you may be able 
to manage the stage of growth of the grass, mainly 
through the use of fire. 

Once flowering has been Initiated, the grass tiller 
forms no new leaves as Its energy goes Into the flower 
stalk. This thickens until flowering and then turns "Young fresh grass after afire 
woody to support the ripening seed head. Meanwhlle 
the leaves are ageing and dying. 

The quality of a grass declines very quickly after 
it flowers. 

If the flower stalk Is eaten, the plant may produce 
new leaf. New tillers may form but, If It Is late In the 
season, these also send up flower stems. 8 

What else irifluences quality? 
With too much rain, the leaves keep growing but the 
minerals become diluted. Pastures In the monsoon 
regions often provide a 'green desert'-a great bulk of 
low quality feed. 

Following a good year, much of the available 
nitrogen may be tied up In the old standing grass and 
new growth can be limited and protein-deflclent. 

The best years for cattle and sheep growth have 
extended 'grass rains'-just enough rain to keep 
producing high quality shoots without a bulk of ageing 
leaf or seed heads. But when the rains stop, there is 
little carry-over feed and no new seed. 

Frosted green grass, and even mature dry grass, 
can be nutritious until dew or rain encourages moulds 
and leaches out the nutrients. 
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What is utilisation? 
Utilisation is another way to describe grazing pres
sure-how much of the herbage growing during the 
season is eaten. 

Eating, say, 15% of the grass grown is low 
ut!l!sation, eating 70% is velY high. Most native 
pastures will remain in good condition when less 
than 30% of the summer growth is utilised. 

Whlle low utilisation appears to 'waste' feed, it 
allows grasses to remain vigorous and to seed, whlle 
dry old leaves provide fuel for burning. If a pasture is 
neither grazed nor burned for several years, there is 
little nutrient recycling and the pasture will become 
moribund. High utllisation may seem more profitable 
in the short term but will degrade any native pas
ture-perennial species are eaten out, bare soli 
increases and weeds invade. 

How do I determine a suitable stocking rate? 
From long term experiences of local graziers, or by 
calculation from the amount of grass growing dUling 
summer and a desirable utilisation. The former may 
be avallable from local consensus, the latter with help 
from a local pasture adviser. 

The ideai stocking rate matches stock numbers 
to available feed each year. But It is not easy to 
predict the coming seasons or to alter stock numbers 
on extensive properties and you may have to 
compromise with a lower, but relatively constant, 
stocking rate. 
Sustainable constant stocking rate 
The pasture scientist's rule for calculating a constant 
stocking rate for sustainable grazing of native 
pastures is to use less than 30% of the summer grass 
growth in 80% of years. 

The rule is based on eight years in ten rather than 
stoclting for the 'normal' year (five out of ten) because 
pastures recover more slowly than they decline. They 
may take two or more years to recover from a one
year drought. 
Annual assessment 
In drier regions, the amount of standing feed is 
assessed in March-Aprll and stock numbers limited to 
those that could be carried if it did not rain again for 
the coming nine months. The feed is re-assessed at 
the beginning of the wet. The amount of standing 
feed can be compared against the photo standards 
provided in the pasture community supplements. 
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The feed preferences of some herbivores are shown. 

% of diet 

Grass Forbs Browse 

Horses 90 4 6 
Cattle 70 20 10 
Sheep 60 30 10 
Goats 30 40 30 
Kangaroos 60 30 10 

What do kangaroos eat? 
The larger greys and reds compete directly with sheep 
for valuable feed. The smaller euros tend to Inhabit 
rougher country that Is often not grazed commercial
ly. 

As many roos can congregate in a paddock when 
It Is spelled from commercial livestock. spelling 
becomes pointless. Culling of kangaroos should 
concentrate on the spelled paddock. 

You have to control kangaroo numbers persis
tently for effective pasture management. The best 
time is when the population is low after a drought. 

Kangaroos 
The development of the grazing industry through 
the better supply of water In the seml-artd 
grasslands has boosted the populations of most 
species of kangaroo. 

Kangaroo numbers fluctuate with the feed 
supplies. In good years. there may be more roos 
than sheep In some places and. when conditions 
tum dry. they compete for feed. contributing 
signlfican tly to overgrazing. 

Kangaroo populations have to be 
controlled if we are to manage grazing 
pressure on our native pastures. 
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The grasses w!ll recover if rested and allowed to seed 
but may disappear if they are kept under constant 
pressure for more than a couple of years. 

Much of our native pasture has been grazed by 
domestic stock for over 100 years; some of it is still in 
excellent condition. some has been so degraded that it 
is almost worthless and cannot be revived. 

What hastens decline in pasture? 
Heavy grazing! Too many animals. This may be the 
result of a consciOUS management decision. a run of 
dry years or the un-intended result of some good 
animal or pasture husbandry. 
Be aware of management practices that allow you to 
put extra grazing pressure on the pasture. You still 
have to adjust stock numbers to the feed available. 
Aim to utilise no more than 30% of the summer grass 
growth. 

Some of the practices that allow you to keep more 
stock during the times of stress are-
Brahman cattle 
Hardy Brahman cross cattle can put more pressure on 
pasture because they survive when grazing pressure 
is high. When the drought breaks. there are more 
mouths feeding on the growing grasses. The British 
breed cows. especially those with calves. are less 
resilient and may die. or have to be removed. before 
damaging pastures . 
Supplements 
Supplements also keep stock alive in times of stress. 
Whereas once stock had to be agisted or they died in 
times of stress. they can now be carried throughout 
the year. 
Browse 
In pasture communities such as mulga. browse can be 
a valuable source of feed in drought. But if browse 
allows you to keep extra stock on the land. these extra 
animals can hammer any grasses that try to grow after 
light rain. 

Feed browse In one paddock and keep the stock 
there until the grasses In the other rested paddocks 
have set seed. 

Jl 

• Yard paddocks are often overgrazed 

'" Brahmans-the great survivors! 

• Lopped mulga browse 



4 Grazing management 
Your native pastures have to be managed to produce 
now and remain productive In decades to come. At 
the same time, you have to manage your stock and the 
property, and make a Hvtng for your family. 

It Is not easy to balance management for stock now 
and management for the pasture for the future. 

How do I manage my native pastures? 
You will need to understand first how the desirable 
and undesirable species In your pasture react to 
grazing, fire and variable rainfall. This may Involve 
combining the knowledge of local graziers and experi
enced QDPI officers. 

You can't control the rainfall but you can control 
grazing pressure and burning. 

What are the basic principles of grazing 
management? 
Give the best species a chance to recover from 
grazing and to set seed. 

The best species are going to be grazed most. Give 
them a chance by: 
• using a stocking rate that does not put them 

under undue pressure and 
• spelling periodically when they are flowering and 

seeding. 

• You need to balance management for 
both stock and pasture 

This will usually occur If you 'graze your pastures so Y Fire is a useftd too! 
that they could carry a fire'. 

Should I burn the paddock? 
Fire Is a cheap and useful tool If managed-a pre
scribed burn; It Is destructive and dangerous In care
less hands-a wildfire. 
Burning can: 

• remove dead grass so stock can reach new growth 
• stimulate new growth 
• alter pasture composition and control woody weeds 
• reduce wildfire hazards 
• prepare seedbeds 
• attract animals (including roos) to ungrazed areas. 
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Burning 

Never burn for the sake of burning. 
Be sure you need a fire and 
• bum only enough to achieve your aims 
• plan burning months ahead as part of 

management 
• bum only if there is good sub-soil moisture 
• don·t bum an area more than once in three 

years 
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Generally a pasture should not be burnt more often 
than once in three years. This depends on a number of 
factors: 

• total stock numbers may have to be reduced to 
prevent overgrazing the other paddocks 

• woody weeds must not be allowed to grow so tall 
that they can withstand fire or suppress grass 
growth. 

For how long should I spell? 
For seeding. You need to remove stock before the grass 
fiowers (see the first chapter for flower initiation) so it 
can send up plenty of seed heads. The seed must then 
ripen and fall-about 6 to 8 weeks. 

For burning. The paddock may have to be rested for 
the whole growing season to get the fuel load needed 
to control woody regrowth. 
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Today, most native pastures in Queensland are 
already stocked close to capacity, without further 
development. Furthermore, our general sCientific 
principles tell us that: 

• higher stocking rates increase the damage to pas
tures and soil 

• higher stocking rates always result In lower indi
vidual animal performance and 

• a grass has to be res ted while it is seeding for I t to 
build up seed reserves. 

As with other systems of rotational grazing, the more 
regular handling of stock may promote better herd 
management but SDG demands a high capital cost for 
fencing and extra water supplies. Better distributed 
watering points. by themselves. usually encourage 
better use of large paddocks. 

How can I reclaim degraded pasture areas? 
The ease of reclaiming pasture depends on how far It 
has degraded. 

Spelling for seeding 
and burning. Spelling 
for one season should 
help If there Is still a 
reasonable population 
of desirable species; 
otherwise it could 
take two or more 
seasons of good 
conditions. Seed may 
blow In from a 
nelghbourtng paddock 
or road side. 
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5 Other feed supplies 
Many grazlers have to rely on their native pastures for 
all their grazing; others may be able to Integrate some 
other grazing or feed to allow more options In manag
Ing their native pas tures . 

How can other types of forage improve my 
native pastures? 
A small paddock of high-bulk forage crop. such as 
forage sorghum. can carry a lot of cattle during spring 
or autumn. You could then spell a large area of native 
pasture at critical times without having to reduce 
your stock numbers greatly. 

In the same way. an area of Improved permanent 
or ponded pasture may give you greater flexibility In 
managing the native pastures. 

Can I improve my native pastures? 
In the regions with better rainfall. you can greatly 
Improve livestock performance from native pastures 
by oversowlng a legume. Weight gains per animal 
have been Improved by 20 to 50%. 

There Is much information on suitable species. 
methods of establishment and on management In the 
QDPI Publication Sown Pastures Jar the Seasonally 
Dry Tropics. 

To protect the native grasses. you should not 
Increase the stocking rates after Improvement unless 
the pastures are fert!l!sed . Although the quality of the 
herbage is increased by adding a legume. the total 
quantity may not be much higher without superphos
phate . 
• Seca stylo w!ll impl'Oue many black spear grass pastures 
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6 Droughts 

What is a drought? 
Dry conditions may mean less to a grazler at Cunnamulla than to one on coastal black 
spear grass, yet both can suITer when It Is much wier than normaL 

'Much drier than nomwf Is the key. The Bureau of Meteorology uses the term 'severe 
rainfall deficiency' to describe when an area gets less than the rainfall received in the 
driest 10% of calendar (January to December) years. Although this picks out the major 
droughts, most do not run from January to December. The RAlNMAN decision support 
program can look at droughts starting and ending In any month. 
On average there will be one severe drought every 10 years. Man-made droughts 
are more frequent when native pastures are constantly overgrazed. 

But won't the dry weather break next month? 
There's always a hope It will rain but it pays to be a 
realist. You can look up the probability of getting rain, 
based on long-term rainfall records. 

We can also use the Southern Oscillation Index 
(SOl) to 'predict' whether the coming season Is likely 
to be wetter or drier than normal. Strongly negative 
values of the SOlin successive months can herald an 
EI Nino and good chances of drought, strongly 
positive values wetter than normal conditions. 

How reliable is the Southern Oscillation 
Index? 
Meteorologists have compared the SOl values over the 
last 150 years with rainfall patterns. The SOl Is not 
a 100%-accurate predictor-there are too many other 
factors In the weather-but It can show that, for 
example, the probability of getting average rainfall In 
the next three months may be reduced from 70% In 
high SOl times to 30% when the SOl Is low. You, as 
manager, have then to assess what risks you are 
prepared to take. 

The size of the effect of the SOl varies between 
localities and between seasons. 

QDPI drought programs, such as Feed Alert and 
Land Condition Alert which combine probabilities of 
rainfall and grass growth with satellite Images of the 
vegetation over the whole state, can warn you of 
Impending problems and even show where there Is 
likely to be agistment. Very few droughts cover the 
whole of Queensland and New South Wales. 
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'Sell, sell and regret maybe, but sell', 
It Is better to sell and regret than to lose even 10% of 
your animals through drought. In the second part of 
your normal wet season, after the end of February In 
most of Queensland, regard any rain as an unreliable 
bonus-don't plan on it. Reduce stock numbers before 
the paddocks are bare. 
Whether or what you sell or agist will depend on: 
• your type of business-you may need to keep a 

nucleus breeding herd or flock 
• present and likely future stock prices 
• Interest rates 
• your current financial position 
• your proJected cash flow, and 
• how long the drought Is likely to last. 
If summer rains fall, this strategy should see you 
through to the next wet season If you Implement It 
early while there Is s till some grass left. 

Which animals should I get rid of first? 
For beef producers 
• Sell your nOlmal yearly turn-off early, either as 

boners or stores. Unflnlshed animals could go Into 
an opportunity feedlot If the prices of stores and 
feed and Interest rates are right. 

• Cull cows, heifers and bullocks In February and 
March Instead of April and May. Out go all breed
ers without a calf at foot. 

Spread the breeders over plenty of paddocks to 
protect the grass. 

Wean early-as young as three months-and hand 
feed the calves. They eat much less than the cows 
which can look after themselves. 

After the bulls have been removed, pregnancy test 
and get rid of the empty cows. In-calf cows will have 
to be looked after and given the best paddock. 

For sheep producers 
Sheep producers can follow a Similar strategy: 
• sell cast-for-age ewes (over 5'12 years old) 
• class young sheep and sell those of poor quality 
• reduce wether numbers 
• hold only a nucleus of ewes and rams 
• Join only part of the flock 
• supplement only the best sheep. 
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What aboutfeed supplement troughs? 
Stock tend to hang around and overgraze the area 
around supplement troughs. Supplements can be 
used to encourage better distribution of grazing by 
moving the troughs away from the watering points. 
They may be among the trees on stable lands. 

Troughs for drought supplements need more fre
quent vehicle access. Urea-based supplements to en
courage use of dlY herbage should be placed away 
from the watering point but, once standing feed runs 
out, total supplements need to be moved near water 
to help weak stock. 

Should fences be in straight lines? 
It is obviously easier and cheaper to build fences in 
straight lines and it is the best way on uniform 
country. But it is usually better to follow the 
boundaries of land types which need different 
management. Each land type can be managed sepa
rately and stock cannot overgraze one area and 
undergraze an other. 

If a fence line runs straight up and down the 
slope, wings sticking out for 50 metres at right angles 
to the fence line will prevent tracking and gullies 
forming. 

Stock laneways can be up to 200 metres wide to 
maintain the grass cover when they are used 
regularly. 

And my access tracks? 
Tracks in the wrong place often lead to gully erosion 
while formed roads can Interfere with natural drain
age and so concentrate run-off. The best place Is 
along ridgellnes or along the contour; If the slope Is 
gentle, tracks can go straight up the slope but you 
need to construct whoa-boys. 

Making tracks 
• on hard stony soils, grade lightly to remove logs, sticks and stones without 

disturbing too much soil and vegetation. On clay soils, you may need spur drains 
• avoid windrows of soil , especially on the uphlll side, or leave gaps every 20-40 m 
• If you have to remove trees near gullies, leave the root systems by cutting them 

close to the ground with a chalnsaw 
• build 'whoa boys' across tracl<s on sloping ground. every 50 m on steep slopes. and 

a t the top of the banks if the track crosses a gully 
• change the location of wheel tracks frequently to prevent ruts developing. 
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Am I going to get regrowth? 
Yes, on many types of woodland, you are-check the 
understorey for suppressed seedlings. Regrowth may • This regrowth is probably a worse 

cause a bigger problem than the original open forest. problem than the original mature trees 
A good fire is needed in the first few years before this 
regrowth gets away. 
There are many large blocks of forest pulled without 
any follow-up plan and virtually abandoned to seed
lings and suckers. 
Only clear an area that you can manage 
subsequently. 

What are good guidelines for clearing trees? 

• Mark out, on a farm plan, all areas that should 
never be cleared -

too steep 
erodible soils 
potential salting 
useful timber 
bad understorey regrowth 
scenic value 
wildlife haven. 

• On the land to be cleared, keep at least 20% of 
the original tree population In 100 metre or more 
wide strIps. These should connect the water 
courses and areas of retaIned timber on your, 
and neighbouring, land. 

• Do not clear on slopes greater than 20%. (This 
varIes considerably with land type and soil type) 

• Keep any cattle camps at least 2 to 5 ha In area 
• Do not clear within 50 to 100 metres of the banks 

of recognised water courses. 
• Check any legislation before you start. 

Where should I plant more trees? 
Information on planting trees is available from the 
Queensland Forestry Service and from GreenIng 
Australia. 

One good way, for some specIes, Is to encourage 
them under the canopy of mature trees by cultivating 
lightly and protecting them from grazing. The corners 
of paddocks are easy to re-establish this way. 

Shade and shelter plots can be located strategically 
to draw stock to unused parts of a paddock. A plot 
close to water may be an advantage for lambing ewes. 
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Benefits from lightening off can come from a number 
of directions. 
Less personal pressure 
The income you receive from selling stock (at a 
favourable time) can be used to: 
• reduce debts 
• put up better fences or watering points 
• Improve grazing. 

Sales fetch better prices 
The remaining animals will grow faster and produce 
more, so: 
• sale stock are turned off at a younger age and at 

heavier weights 
• calving or lambing percentages and survival rates 

can rise 
• lactating breeding stock remain In better condition 
• wool clips Increase 
• mortality rates can decrease greatly 
• herd or }lock quality improves with heavier culling. 

Lower costs 
Livestock management Is easier because: 
• there are fewer Individuals to handle or treat 
• stock can ride out dry conditions with less attention 
• supplementalY feeding is less frequent 
• drought management is simple 

Fewer problems 
Pasture management Is easier because: 
• there Is more feed available 
• pasture can be burnt periodically 
• woody regrowth Is kept under control. 

A brighter future 
Pasture condition Improves in the medium telID so: 
• stock numbers could be increased safely later. 

Trials In mulga country and elsewhere have shown 
that the whole property net Income of a wool-produc
Ing operation can be Improved by reducing stocking 
rates. Decision-support programs such as RANGEPACK 
HERD-ECON can help you work out the gains and 
losses from such a strategy to find the best compro
mise. 
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It is being developed by CSIRO's National 
Rangelands Program at Alice Springs . 
BREEDCOW and DYNAMA are less complex programs 
than RANGEPACK and are available from the QOP!. 
They allow you to see the effect of altering the 
structure of your herd or flock on its turn-off, 
gross margin and capital value. 

• Climatic risk and analysis 
RAINMAN - RainfaU mformauonfor better manage
ment. RAINMAN analyses long-term rainfall records 
at 453 locations In Queensland to give probabilities 
of dally, monthly and seasonal rainfall. It shows 
whether the Southern Oscillation Index Influences 
the rain In the coming season. RAINMAN can help 
you to deCide whether to buy or sell stock or carry 
out Improvements. Transfer the answers to Herd
econ or BREED COW to see the dollar effect. 
RAINMAN is available from the QOP!. 

• Animal-vegetation management 
GRASSMAN - to compare strategies for the manage
ment of native pastw'es in eucalypt woodland. 
GRASSMAN Is more speclflc than the flrst two 
packages, being concerned only with beef produc
tion In certain types of countIy. While the other 
packages are basically 'number-crunchers' using 
known basic data, GRASSMAN uses biological 
models of the growth of trees, grass and cattle 
under different rainfall conditions to determine 
suitable management strategies. Trees can be 
k!lled and regrowth controlled in a variety of ways, 
and stocking rates adjusted to determine the beef 
produced, and hence profitability over a 15 year 
time-span. 
GRASSMAN Is available from the QOP!. 
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Further reading 
Native pastw'es in Queensland: the resources and their management. 
Edited by W.H. Burrows, J.C. Scanlan and M.T. Rutherford (1988). 
Queensland Department of Primary Industries, Brisbane. 

Management oj Australia's Rangelands. 
Edited by G.N. Harrington, A.D. Wilson and M.D. Young (1984). 
CSIRO, Melbourne. 

TheJuture oj Australia's rangelands 
by B.D. Foran, M.H. Friedel, N.D. Macleod, D.M. Stafford Sm1th and A.D. Wilson 
(1990). CSIRO, Canberra. 

Western grasses: a grazier's guide to the grasses oj south-west Queensland 
by B.R. Roberts and R.G. Silcock (1982). 
Darling Downs Institute Press, Toowoomba. 

The Grasses oj Southern Queensland 
by J.C. Toth1l1 and J.B. Hacker (1983). 
University of Queensland Press, St Lucia, Queensland. 

Sown pastures Jor the seasonally dry tropiCS. 
Edited by J.J . Partridge and C.P. M1ller (1991). 
Queensland Department of Primary, Brisbane. 
Will it rain? El Nino and the Southern Oscillation. 
Edited by J.J . Partridge (1991) 
Queensland Department of Primary Industries, Brisbane. 

Planning your property: how to get started in grazing lands (1990). 
QDPI Leaflet QL90016. 

Planning yow' property: locating property improvements 
QDPI Land Conservation Branch 

Conservation management oj grazing lands. 
Queensland Agricultural Journal (1987) Special Issue, Volume 113, No. 1. 

Computer packages 

RANGEPACK HerdEcon: a microcomputer-based Advisory System for Pastoral 
Land Management. 
CSIRO National Rangelands Program, PO Box 2111, Alice Springs NT 0871. 

The follOwing are available from QDPI Publications, GPO Box 46, Brisbane 4001: 

GRASSMAN: a computer program for Managing Native Pastures in Eucalypt 
Woodlands. 

RAINMAN: Rainfall Information for Better Management. 

BREEDCOW and DYNAMA: Herd Budgeting Spreadsheet Models . 
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