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Foreword

Native pastures feed most of Queensland’s cattle and
nearly all of its sheep. Native pastures cover nearly
90% of the area of Queensland, some 150 million
hectares, and are one of the most precious resources
we have for animal production.

They are a resource that we have to maintain in
good condition for the future. Once degraded, they
will be difficult to reclaim and this will be prohibitively
expensive. Low costs are vital to ensure the economic
strength of the wool and beef export industries.

Grazing management will remain the main tool
available to graziers for maintaining and improving
most of this land. Although much research effort has
been put into the improvement or replacement of
native pastures for the higher rainfall areas, these can
be difficult to establish or maintain in more marginal
climates.

The Queensland Department of Primary Industries
has been studying the ecology of native pastures for
many years but it is long-term work that must include
our natural cycles of drought and flood. The results
from this ongoing research are being used to
formulate management recommendations for
sustainable production from these grazing lands

This book on the principles of grazing management
is written specifically for you, the grazier, to help you
understand a highly complex biological system
involving animals, plants, soils and climate. It is only
through an understanding of causes and effects that
you will be able to preserve the native pasture
resource.

A

Edmund Casey, MLA
Minister for Primary Industries
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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 graziers 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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Is this tree effect different in the north?

There is a difference north of about Bowen (20°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 naturalised
introductions.

When tussock grasses are heavily grazed, the
number of tillers 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 tillers 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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A Tree clearing has a smaller effect in the
north

v Constant heavy grazing weakens grass;
lighter grazing and spelling allow grass to
recover
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When is the grass plant most susceptible?

Most damage from grazing occurs when a grass is
sprouting from its reserves after a dormant period—in
spring or after a drought or fire. Grazing during
flowering and seed set will reduce seed reserves.

Grazing will do least damage when the grass is
dormant and not trying to send up new leaves—in
winter.

When do grasses flower?

Flowering in many grasses is triggered as the days
shorten in autumn. Flower stems emerge about three
weeks later and seeds drop within six to eight weeks.

In more arid regions, many grasses will flower
whenever there is enough soil moisture and the
temperatures are right. A month after good rains, the
whole paddock may be covered with seed heads.

All native grasses must be allowed to drop good
seed periodically for regeneration.

How long can seeds survive in the soil?

Grass seeds rarely last more than three years but
some forbs, especially the weeds, can survive for
years.

Seeds are lost if they germinate with false starts to
the wet season. They then do not survive. Many
seeds are dormant for several months after shedding
which prevents them from germinating in the season
when they were dropped.

Seed harvesting ants, where prevalent, can remove
a lot of seed.

What is grazing quality?

Good quality forage is broken down quickly by the
bacteria in the rumen of the grazing animal and
releases a lot of nutrients. The forage, and bacteria,
are then digested in the intestine and so pass quickly
through the animal. The animal can keep eating and
producing.

Poor quality feed takes a long time to break down
in the rumen because it is woody and the nutrients
the bacteria need—nitrogen, sulphur—are deficient.
The feed stays in the rumen and the animal cannot
eat more. Minerals, such as phosphorus, needed by
the animal’'s body may be deficient.






2 Stock and stocking
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‘Carrying capacity’ describes the productivity of land.
Carrying capacity is referred to when land values are
expressed as ‘per beast area’. If the safe carrying
capacity is exceeded, the extra stock put pressure on
the pasture and it deteriorates.

How do we measure stocking pressure?

Two common terms describe the pressure that stock
can put on pasture.

Stocking rate

Stocking rate describes how many animals graze an
area of land, for example, 2 head per hectare. In
extensive areas, the stocking rates can be expressed
as hectares per head, or as head per 100 ha.

As the stocking rate increases, each animal is less
able to select the more nutritious leaves and so
produces less. Milk production is affected more than
meat, and meat more than wool. Production per
hectare can be calculated from the production of each
animal multiplied by the number of head per hectare.
The optimum stocking rate for economic returns is
lower than the theoretical maximum because of the
costs of running each animal.

The best stocking rate for long-term stability of
pastures is always lower than that for the highest
economic returns per hectare. But conservative
stocking may well produce the highest long-term
profit on a whole property basis.

Grazing pressure

Grazing pressure describes the amount of feed
available for the weight of animal grazing it. We will
use grazing pressure in a general way—high, medium
or low.

Although the number of head in a paddock (the
stocking rate) may remain constant, the grazing
pressure on the pasture will vary greatly between
wet years with plenty of grass and drought years
with little.
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How do I compare different types of stock?

So many ‘head’ per unit area says nothing about the
size of the animal. As they eat about 3% of their body
weight each day, feed intake varies with body weight
and also with different stages of life and reproduction.

Feed intake can be standardised using ‘stock
equivalents’, ‘adult equivalents’ (AE) for cattle or ‘dry
sheep equivalents’ (DSE) for sheep or mixed animal
grazing.

Which stock can do most damage?

Under high grazing pressures, sheep and kangaroos
can do more damage than cattle, and goats are worse
than sheep. The smaller animals can crop closer to
the base of the plant and so survive longer when feed
is short; they thus put more pressure on the
remaining plants.

Will stock graze a paddock evenly?

Stock rarely graze evenly under light grazing. They
start on a small area, for example after a localised
fire, and concentrate there because the grass is
younger and ‘sweeter’. The adjacent areas become
rank and stemmy. The position of grazed patches
may move around the paddock from year to year.

Patch grazing allows the ungrazed grasses to build
up reserves and set seed while new plants can estab-
lish from seed on the grazed area.

What do stock prefer to eat?

Animals select plants which are easy to harvest, are
plentiful and which taste good. Animals prefer green
leaf that can be digested quickly. They don’t select
directly for deficient nutrients, except for sodium.

Some animals like browse—the leaves of shrubs.
Goats will eat palatable browse but most of our
eucalypts and acacias are not palatable. Horse
paddocks are often full of uneaten weeds. Kangaroos
prefer grass to forbs or shrubs, and eat much the
same diet as sheep.

Mixed stock can exploit the differences in grazing
behaviour—cattle can open up tall pasture for sheep.
Goats can help to control some shrubs, but this is
usually only after most of the grass has gone.
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a Short duration grazing; if stock numbers

are increased, pasture is damaged

What is the best grazing system?

The best grazing system is the one with the right
stocking rate. Stocking rate has a far more import-
ant effect on animal production and on pasture
composition than any grazing system.

It matters little whether all the stock are moved
around one subdivision at a time, effectively overgraz-
ing it for a short time then resting it for a longer time
(rotational grazing) or whether the same number of
animals are spread out over the whole paddock all the
time (continuous grazing).

What is important is that the numbers of stock
are adjusted to the amount of summer growth of the
pasture, whatever the grazing system.

Continuous grazing gives the highest production
per animal.

Rotational grazing may give better herd manage-
ment because the stock are supervised and handled
more regularly but the mustering and subdivision
fencing cost money.

Is spelling the same as rotational grazing?

Spelling or resting is not the same as rotational
grazing. Rotational grazing describes the regular
movement of stock around subdivisions of a paddock
within the year. In spelling, a whole paddock is
rested during the flowering and seeding season every
third or fourth year. Total stock numbers have to be
reduced if the remaining grazed paddocks are not to
be overgrazed, unless there is some improved pasture
or fodder crop.

What about ‘cell’ systems of grazing?

These systemns have many names—short duration,
cell, wagon wheel, Savory, time controlled grazing
—we will call them Short Duration Grazing (SDG). All
involve relatively short grazing periods of 1 to 6 days
and rest periods of 30 to 60 days, with stock moving
regularly round as many as 24 subdivisions.

Proponents of SDG claim it reverses pasture
deterioration, dramatically increases stock numbers
and improves individual animal performance. These
benefits have never been shown in scientific trials in
South Africa or the United States. On the contrary, an
American rangeland ecologist has said ‘There has
been more rangeland depleted [with SDG] in the state
of Texas than with any other management practice
over the last ten years’.
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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:

e sale stock are turned off at a younger age and at
heavier weights

e 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 flock 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
supplementary 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 term so:
e 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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9 Can computers help?

RANGEPACK

\ Microcomputer-based \dvisory
System for Pastoral Tand Management

Computer programs that can help you to make
decisions are called ‘decision support’ packages. The
reaction to computers of many graziers has been, ‘No
b..... computer is going to tell me what to do on my
property!’

A decision support package never tells you what to
do but it can help you when you have to make
difficult decisions. What you eventually do will depend
on many other, often personal, factors—your family’s
needs and your attitude to risk; often on how much
money you owe!

Could I use a decision support system?

You can always make a better decision if you have
good information, whether it is from your own experi-
ences, talking to a neighbour, from reading
Queensland Country Life or contacting the QDPIL.

Some seemingly simple decisions are actually
highly complex because they involve a lot of factors
interacting; change one and what is the effect on the
others? It is here that computer programs can be
useful; they can perform complex calculations almost
instantaneously, allowing you to test dozens of ‘what
if?" questions quickly.

What sort of decision support programs
would help a grazier?

There are three types available now and new pro-
grams are being developed.

 Property-economic management

RANGEPACK HERD-ECON - A microcomputer-based
Advisory System for Pastoral Land Management.
HERD-ECON is a dynamic herd and flock model that
links the biology and the business of a property.
You can compare management options in the
context of climatic and marketing risks. It can
help interpret the implications of decisions on your
property into dollars, for example ‘What’s my most
cost-effective development option?’ or ‘Should I
destock during this drought?’.

RANGEPACK HERD-ECON is being developed contin-
ually with new modules—Forage, Animal, Paddock,
Fire, Pest—that can handle different aspects of the

property.
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10 How are your pastures?

Monitoring is a fundamental part of native pasture
management.

Serious changes in the botanical composition of
grassland are often gradual although shorter-term
changes between seasons can be much more dramat-
ic. Unless you are able to pick up the serious chan-
ges, you will not be able to see whether your manage-
ment needs to be changed.

Memory is short-lived and often selective; do not
rely on it for long-term changes. Keep records.

What sort of records can I keep?

The simplest record is the photograph. Take a colour
photo of the same part of the paddock each year at a
set time, making sure that it represents the whole of
the paddock. Stand in the back of a utility and point
down to a spot about 15 m away.

More detailed is the record sheet on which are kept
the numbers of times each species is encountered as
, you step along a fixed line. Researchers may record

T VAR Yra- B8 ' every species of grass and herb but you may only

- - want to look for the important—indicator—species.

WMLEM These are the ‘increasers’, the ‘decreasers’ and the
‘invaders’.

Is monitoring difficult?

You may think that identifying and counting different
species sounds too difficult, but nearly all the co-
operators with a @QDPI monitoring-site have been so
fascinated by this little-noticed part of grazing that
they have joined the researchers to learn how to do
their own monitoring.

How can I learn a good system of recording?

Notes on the different methods of monitoring pastures
are available in a small @DPI publication called
QGRAZ.

The important indicator species for each native
pasture community have been identified and are
illustrated in the Grazier Guide supplements. They
are listed on a sample recording sheet at the back of
each supplement.
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Further reading

Native pastures 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 of Australia’s Rangelands.
Edited by G.N. Harrington, A.D. Wilson and M.D. Young (1984).
CSIRO, Melbourne.

The future of Australia’s rangelands
by B.D. Foran, M.H. Friedel, N.D. MacLeod, D.M. Stafford Smith and A.D. Wilson
(1990). CSIRO, Canberra.

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

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

Sown pastures for the seasonally dry tropics.
Edited by 1.J. Partridge and C.P. Miller (1991).
Queensland Department of Primary, Brisbane.

Will it rain? El Nino and the Southern Oscillation.
Edited by I.J. Partridge (1991)
Queensland Department of Primary Industries, Brisbane.

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

Planning your property: locating property improvements
QDPI Land Conservation Branch

Conservation management of 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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ative pastures cover more than 90% of the
grazing land in Queensland; they are the basis
of our efficient and low-cost pastoral industries.
Managing native pastures is a guide to
maintaining or improving the condition and
productivity of native pastures.

Written in a readable question and answer style, and
illustrated with colour photographs or line drawings, the book

describes

* the effects of grazing on plants

the effects of stocking on animals and pastures

the signs and causes of poor pasture condition

* the principles of good grazing management
n D] (¢ ﬁn “‘cher feed upplie

' en fo-.-; ot

*

Department of Primary Industries
QUEENSLAND




