Towards a strategy for

sustainabl
pastures

After six years of work in south-east
Queensland, researchers are helping
graziers to heed the warning signs of soil
and pasture degradation. Bryony Bennett

outlines the new approach.

erween Rockhampron in Queensland

and Casino in New South Wales

stretches more than five million
hectares of grazing land that forms the
backbone of Australia’s sub-tropical caule
mndustry.

Pastures grazed by cacde in this region
contain a mixture of native herbs and
grasses and are commonly known as “black
Speargrass pastures. This 1s because they
have been dominated by Hereropogon
contartus (black SPCargrass).

Heteropogon is an important component
of south-east ‘.J:Jr:'[!i!.’lﬁd'u sub-coasral
pastures because it SUTVIVES kll’llll!'llll
conditions, contribures to soil stability, and
is a relatively nutritious food source for
cattle, les dominance in the sward,
L|'|'|'|\|L1¢'Te,'|1 a \IE_"N of ]'1‘,'JII'I'I?.' pasturc

Ll)llli'i‘]'l”l'l. 1% Ihl'll'li”l' l'flL‘Lll”.!:L’d

In the carly 1980s, however, graziers
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and scientists became concerned thar black

speargrass, and other valuable species, were
disappearing. A combination of overgrazing
and dry seasons was rhought largely
responsible for the change. Other
contributing factors may have been
increased stock numbers following carlier
favourable conditions, the wide-scale swirch
to Zebu cattle which better utilise avalable
torage, and a shift away from regular l'|rm:.:
of native pastures

Another concern related to the ]tlﬂj.:
term effects of oversowing narive pastures
with In'g;umn species I'his pracrice raises
pasture productivity, allowing more catle
to be grazed in each paddock. but what
L'I-J-l.'L1 1.!:11". it |'I..l\'l' oan rhc pg'l'.\i.\h‘[la.c ol
native pastures?

Mroducers expressed concern abourt the
‘quality’ of their pastures, recognising the
potential short and long-term effects on

|‘rmt':|.||\|||n and sustammabilicy.
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Cunni roratory of Tropical Cr
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issues rather than on production alone, and
tor 1ts involvement of people within the
cattle industry from the outser.

"The project is centred on sustainable
land-resource use within the conrext ol

extensive beel cattle grazing,” Macleod says.
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Conventionally, p rended

to look ar the condition of their cartle,

rather than ar the pastures themselves for an

indication of pasture b alth and produc
tivity, This is undesirable.

We have found thar animal production
is not a good indicator of land condirion
Soil and pasture chan usually well
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Black speargrass (Heteropogon contortus) an
important component of south-ease

Queensland’s sub-coastal pastures,
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Gazing at the ground, not the sky

Graziers can do a lot of things about the way their farms are run, but they can't do
much about the weather. And although the Queensland drought has now broken
in many distncts, the past six years have been decidedly dry.

It was probably fitting then that drought dogged the GLASS grazing tnal. The
scientists could build fences, sow legumes, manipulate stock numbers and assess
pasture and cattle growth, But like the graziers, they couldn't make it rain. Instead the
tnal site at Mundubbera expenienced the diest six-year sequence since European

setilement,

Project co-leader Neil Macl.eod says drought both magnifies and clouds the issue
of ecological nisk in relation to grazing management. He says the pasture-management
model generated during the GLASS trial will help graziers to address two important

questions;

= Is there a long-term trend of pasture degradation, or is it because of the drought!
= Has the immediate impact of drought overshadowed what is happening in the longer

tenm!

Although the trial wasn't set up specifically to investigate the impact of dry
conditions on pastures; the drought gave a graphic demonstration of that side of the
story, MacLeod says. It highlighted the risks associated with sowing tropical legumes on
marginal, low quality soils and amplified the potential for severe degradation under high

stocking rates.

Macleod says while south-east Queensland's black speargrass pastures appear
resilient, overstocking dunng drought can increase the nsk of depleting the seed banks
of valuable species, and of exposing soils to erosion by wind and heavy rain,

‘The GLASS tnal has shown that graziers can't afford to believe that drought takes
the responsibility for resource management out of their hands,” Macl.eod says. ‘It has

developed techniques to help graziers understand what actions they can take in dry

conditions to minimise land degradation.

‘The sentiment dunng drought is thal there's no need to worry about the pastures
because they will “come right” when it rains. This is false optimism because there is a
risk that many pastures will never fully recover.

sound beginning. This is where the findings
of a six-year grazing trial, the core of the
GLASS project, are proving invaluable,

Mundubbera munching

I'he GLASS grazing trial was conducted on
400 hecares of leased land nexe to CSIRO
..\‘.il'.ll\'g'l'l Research Stavion, 50 kilomerres
west of Mundubbera on the Auburn Rives
in south-cast Queensland (see map on page
26), The trial examined the longer-term
productivity and stability of pastures under
a range of \run'l.',in!_: rates, with or withour

improvement through the sowing ol

[r(!F‘iL.Il la:g:unu.“-. It also studied the effect of

spelling and fire-management regimes,

In 1989, the trial site was divided into
40 E‘I.lnin.ln(!i'-. each of which was subjecred
to a different stocking rate or legume

‘treatment’. For six years, the total pasture

.\'.II.']I.i H‘iﬁll'l'l:i‘.‘-' Wils lt'L'llli.iL'd il [lll.' L'l'ﬁ(i U[.

cach growing season (autumn). From this
information, annual changes in species
composition for 50 key pasture species were

caleulated. Changes in pasture condition,
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animal production and returns on
investment in relation to the main
creatments were then analysed.

From its nceprion the trial was beser |'-}'
drought conditions, which by 1995, had
become the worst sequence of dry seasons
since European settlement (see box story).
I'he drought created some constraines such
as poor initial establishment --Hup,u.l‘nc'\. but
also provided a unique opportunity to
document changes of a greater magnitude
than might have been seen in werter
SEASONS.

The rtrial revealed that both financial
and ecological risk were increased with che
augmentation of black speargrass pastures
with u'nph'.;] |¢'[_'.n|m'\. While IL'IL'.LIII'I:"‘ could
be \1|I.'l'|"\‘.i||||l‘|' established (even L]uri.ug
drought). their presence led to high grazing
pressure on the grass component of the
pasture. This caused an increase in annuals
at the expense of perennial grasses. Such
pastures are difficult ro manage due to the
unpredicrability of shore-lived species, and

may be vulnerable o further degradation.

Where the grass grows greener: cages were

used in the GLASS trial to compare species
yields of grazed and ungrazed pastures.

While the legumes did resulr in significant
increases in animal production, the cost of
their establishment would in many cases be
unjustified, particularly in dry scasons, such
as those experienced during the trial,

Despite the poor resules in relation o
legume sowing, MacLeod refers to the
exercise as one of ‘intelligent failure’. “This
project tells bath sides of the story by
showing what is successful and what is not.”
he says. ‘Farmers can learn from both.'

Also recorded during the grazing trial
was the effect on pastures of four different
stocking rates (0.1, 0.3, 0.6 and 0.9
steers’ha), As expected, the highest stocking
rate was found to depress productivity per
animal. In the trial's last year. annual
liveweight gain at the highest stocking rate
was almost 60 kilograms per head less than
at the lowest stocking rate. Higher stocking
rates also increased the risk of pasture
degradation

An example of this risk is the finding
that increasing stocking rates progressively
reduce Hererapagon seed production (see
graph). Germinable sceds are necessary for
species to recover from grazing, so depletion
of the seed bank is an early indication thar
populations may be ar risk. Recovery may
be possible, however, if the heavily-grazed
adult plants are allowed to seed in
subsequent years,

Determining the extent to which
Heteropogon-dominant pastures are able to
recover from high stocking rates~and at
whart point the damage is irreversible, is

central ro devising new guidelines for



grazing management. Based on the resules
of the GLASS trial, a model representing
changes in composition of native pasture
with increased grazing pressure has been
developed. After some fine-tuning, this
‘state-and -transition’ model will be available
to help graziers monitor and assess the
candition of their own pastures, and to
warn them of the need for remedial action,

[n managing their catele, graziers
respond almost intuitively to certain
rriggers or ‘management thresholds’ that
signal the need for a particular acrion.
Calves are weaned when they reach a
certain age: herds are treated for parasies
.ItLlIlLlI.II!_'_ o seasonal conditions, .ind
l\'l‘”'ﬁj_'- I'RTIJ‘: Are \llid =18 il.lr!il’..lll.!.r .'11.'%_'.{'.‘; l'l}‘
growth. A grazier who did not ace on these
triggers at the optimum time would be
taking an economic risk.

Evidence of the need for rimely action
in relation the pasturé management,
however, has tended 1o be less l'.lngihh.',
MacLeod says. A general view among
graziers is that there is no harm in delaying
decisions to relieve excess pressure on
pastures. ||I|.' beliet Ih.lt 'I Can du SOHTIE -
thing abourt it someday’, often mecans
waiting until cattle lose condition, he savs,

I'his view 15 linked 10 an outdated belief
that as pressure conrinues, \'n:gcl.‘itiun
change occurs, but if released, the system
will move back to its former. stable and
desirable condition. Were this theory
the

applied in context of

degradation, the selution 1o overgrazing

P‘l‘-lll re

would be as sumple as undergrazing (resting
the i'l;l(l(l{)g'lﬂ
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But vegetation change is not necessanily
continuous and reversible. Rather, it may
be rapid or slow and irreversible and/or rake
a number of pathways. The state-and-
transition model developed for Heteropogon
pastures during the GLASS project
recognises this inescapable quirk of nature.
Importantly for graziers, the model also
identifies thresholds thar can be used ro
prompe decision-making in relation o

pesture management.

Defining change

I'he model ourlines five separate states ol
pasture compaosition, cach representing a
different level of gr:i:fing pressure. dSome
states also identify situations in which
intervention may be needed, cither to
prevent further degradadion, or return the
land o its former condition (this might
include easing grazing pressure, spelling the

paddock, or implementing a fire strategy).
In effect, the model gives graziers !_;uulc'inu-\
lor assessing ecological risk.

States | and 2 are associared with the
lowest grazing pressure. They are dom-
inated by rall perennial grasses which
protect the soil and generally have high
productivity and water infiltration potential
(90-100%). However, State 1 grasses tend
to be avoided by grazing animals and,
theretore, these grasses tend to accumulate
when grazing pressure is low and animals
can alford to be selective of what they ear.
Heteropogon in fact does berter when ir 18
grazed lightly and rolerates low to medium
levels of grazing. Sustained high grazing
pressure, however, 1s damaging to i,

State 2 of the model is characterised by
the dominance of Heterapagon, the presence
of a wide range of species, and a |1iy_h

capacity for water infileration (90-100%)

Tall perennial grasses ‘ *  Speargrass dominant, Changes in southern black speargrass
of low palatability <~ | other perennial grasses (Meteropogon contortus) pastures under
| Selective abundant 2 ;
grazing | increasing grazing pressure
Less selective
grazing
' | Perennial grasses,
(range of palatahilities)
Less selective speargrass abundant,
grazing but declining 4
: e Annual and short-lived
High utilisation grasses and forbs
rates
ode i o 0 I ' Short perennial sedges and
grasses, (Chrysopogon and
e L oy «  Fimbristylis) and forbs
Ny~ S O
T 2 :t’ 0 f-‘_t =1 e {

- . Increasing grazing prunn due to
e e el drought and/or high stacking rates e e ———— e
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As the grazing pressure increases, due either
to drought or high stocking races,
He terapogon decreases, annuals increase, and
water infiltration drops to as low as 40%.
Bevond State 2 the rransition of an area
to progressively higher numbered srates
indicates increasing pasture and soil
degradarion. In bowanical terms, the major
indicators of pasture degradation are a
decrease in Heteropagen and an increase in
annual species. These changes are accom-

panied by increased warer runoff, and

ll.lli.lll.l.[t'[\ 18] .\”il L4 L |3.il|i'.L:!.II|\' il E]ig'_llt'l

stocking rates.  This has the potential o
reduce pasture and animal productivity in
the longer term.

Annual and shore-lived plants have been
associated with highly disturbed vegeration

(such as heavily-grazed pastures) in many

studies, The -I‘l.:nil'n.',nn.-.' of this trend is tha
pasture composition is likely to become

more Ltll'\l.ll"]L‘. as ||Hp'|||.lli|!'|| turnover 1s

more rapid than in perennial vegetarion
Reduced water infiltration is likely to
compound the trend towards lower
productivity as plants are unable to access
the warer that runs off,

Species composition changes in
response to grazing pressure because ar low
stocking rates, the cacde cac only the plants

which are tastiest while higher stocking

Graziers can pick a top-
priced pen of steers at the
saleyards, but can they
recognise the signs of
pasture degradation on the
farm? Educating graziers
about pasture monitoring
and management
techniques is an important
part of the GLASS trial.

;\ AN
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rates force a wider range of plants 1o be
caten. Also, each species responds diff
crently 1o grazing pressure due to variations

in their biology, For example, shorr pasture

species may be promored by grazing
because chey tend to survive high grazing
pressure (sug h as in states 4 and 5). These
tend to be less productive and animals run
oL nr'l'-.-..--.l maore tlLliL'(l} on t|ls.'\L' sfatcs,
I'ransitions from higher o lower
numbered states, or pasture “recovery', are
not well understood. In general, reversal of
the trends are driven by a release of grazing

pressure in the presence of Fu'n:m_tgllim: seeds

aor remnant plants that have been
suppressed. [n two instances, however, this
may be insufficient to effect a transition o
improved pasture condition. For example,
some of the species in states 4 and 5 are
very competitive and it Heteropogon is lost,
L MayY ot recover. A transition from these
stares (4 and 5) o higher stares is thought
to be unlikely to be achieved by resting.
Orcher direct management interventions
stch as tire or re-seeding may be necessary.

Fhus the state and transition model
outlines for graziers the consequences of
tailure to identity and respond to crirical
times for pasture management.

To be sustainable in the longer term,

graziers must maintain the integrity of their

soil and pasture resources,” Macleod says.

“The aim of this research has been to
generate for graziers a means of identifying
when a shift in pasture condition is about
to occur or is under way.

'.l-hl.' lli.l[ H.'.‘-llll\ LUII.IJIIIH 1El.|| per

sistent, heavy pasture use leads 1o changes
in species composirion and soil thar resul
in teduced productivity and riskier
economic returns. [hey also indicate chat
pasture and soil change precedes animal
change, and that the change may in some
cases be irreversible.

‘Monitoring pasture composition,
particularly Heterapogon populations, and
APPrOPriave Corrective Management may
therefore be necessary 1o protecr rthe
pasture/soil resource. Facrors such as
reduced seed production and plant survival,
or increases in other annual and shorr
creeping perenmial grasses, may also be
useful early warning signs of degradartion,

For many graziers, applying the stare-
and-rransition model on farm will require
taking a more disciplined approach 1o
pasture observation, This will invelve
observing the prevalence of indicaror
species at key sites and learning to recognise
threshold conditions.

I'o ||1.‘||= graziers improve their pasture
management skills, the findings of the
GLASS trial

‘.'\li.'”\il‘ﬂ program '.1!."\(']“|‘L'E| |.1‘| '«_gll.l.".'ll‘-'

1ave been woven into an
land Deparcment of Primary Industries srafl
at Bundaberg. The program includes a
series of Property Management Planning
modules which are presented ar regional
“01kn|u-p\ for farmers and Farm consul-
tants. Mew modules on ecological and
cconomic risk associared with land man-
agement in southern black speargrass
pasturcs anc |‘-I.'Ll||u, .Idd\.;\l to the prrogriim.

['he research Andines are also discussed

with ]H“tlLIL ers at open days held ar the trial

site, at agricultural events and at the

ivitation of local Landcare groups. In this
wiay the (GLASS team is encouraging
graziers 1o understand the nawre of then

resources, as wel

as their hungry beasts.
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