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Pastures have a key role in cropping systems

R. 12 Frechairn OAM

MNEW Agrculrore, PO Box 546, Gunnedah NSW 2350

Abstract. Pastures offer many potental advantages to farming svstems, including sustainahiliny, spread

of profit sk, impresced soil water use, higher soil ofganic marer, imipresved sotl hiologieal acoviry, less

sotl erpsion risk, and more optons to avoid weeds developing resistance 1o herbacides. These and

other 1ssues are discussed.

Introduction

Large areas of NSW are now predominantly 100%
cropped. Some people predict this trend will continue.
Trisa l'Jig decision (o turm & property over o TS
cropping. Inevitably, fenwes disappear, watering poinis
break down and are not repaired, and sheds and vards
full into disrepair. Onece a property has been
exclusively crupped for a few years, it is almost
npossible to change back 1o mixed eropping and
pastures because of high restoration cosrs.

The case for pastures in a cropping system needs o
he sound, Pastures need o be productve, high cpuality;
and protizable. The pasture type selected must be
capable of protecting the soil from erasion and other
debilitaing factors e further soil ferulity decline.
Well managed pastrores also commonly play an
essennal role in sustainable soil warer use, and
therefore are commonly used as 4 ool to reduce rising
water tables which are often assocated with sabmry
problems, for the entire rotation phase,

Good pasture phases can also restore depleted suil
organic matter, build soil ferrility {esycciuﬂy nitrogen,
M} improve soil biological wetivity, and increase
biodiverzsitv, With the complexity of weeds
developing resistance to herbicides in many rotations
that are exclusively crop based. pasture phases
merease the options and abilisy to reduce such risks,
Roots of decaying perennial pastures, espedally of
tap-rooted species like lucerne, can provide channels
for the roots of following crops 1o better access
maisture and nucriens in difficult, sometimes hostle
subsoils.

Profitability

Profitability of livestock enterprises varies greathy

from vear to vear and among cnrerprises. Over the
last few years well run prime lamb enterpnses have
rerurned gross marging of well above 30 adrv sheep
equivalent (DSE, lambs 875 to 3140 head) and som
beef enterprises have returned around $30/DSE (see
NOW Agnculture web site, wwwapncnswgovaa/
reader/budget, for beef and sheep gross niargins),

Stocking rate (DSE/ha) obviously varies iccording
to average ramfall, soil tvpe, and elevanon
[cemperatures), as well as pasture tvpe and
marsygement factors such as supplementary feeding,
For many areas on the Northern Slopes, 10 DSE/ha
15 & reasonable stocking rare. Ar today's gram prices
that represents a berter rerurn than an average wheat
crop of AH qualiry with a vield of 3.0 t/ha. While
many farmers average better crops than 34 t/ha, the
average across NSW s well below this level Gust over
22 t/haana 0-year average). Droughe, frose, floods
and hail have a big impact on achieving high crop
averages. In addinion, many soils are incapable of
maintaining high average crop viclds (ep. shallow,
bostile subsoils and acidic soils).

Proughts, toods, protracted wer weather at harvest,
disease outhreaks like a new stradn of stipe tust, or
unseasonal late frosts can devastate erop income, Yet,
well managutl lvestock enrerprises which are insulated
against adverse condinons (eg high drought reserves
and opportunity feedlos o finish swock) can o a
large degree continue to provide good income in all
but the very worst of seasonal condidons,

Livestock enterprises also have their nigk factors such
as disease outbreaks and flucroarions. However
inclusion of Tivestock in a farming svstemis a posive
way tospread incorme risk, improve cash flow; as well
as to be compettive on an income return basis.
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Soil fertility

A pood legume based pasture can build soil N by
around 20-23 kg/ha for evéry wnne of legume div
matter produced. Research has shovwn that a 216 4
vear legume pasture phase can increase soil N by 80
to 300 kg/ha (Holford 199700 In any ecoromic
analysis this needs o be considered (1.0 kg N is
commonly worth B0 cenrs 1o 510,

(ne of the main issues facing cropping is high mpur
costs, with fertliser, espedially N, often representing
25% of variable costs, Pulse crops often have a
relatively low net N benefic w tollowing crops: Yer
legmame pastures, especally for the fivst and second
crop after the pasture phase, can largely reduce this
ExXpEnse,

Soil water use

Field research backed by modelling suggests that a
Jevear lucerne pasture as part of a rotaton with
cropping can probably ensure that water rbles remain
relatvely smble (Bond 20045, Lucerne can dry the
soil profile to the extent that when followed by a
cropping phase iowill take some vears for a siraanon
of abnormally rising water rables (and often
associated salinity) o again present a problem. In
conteast, WY cropping or 100% annual pastures
can result inwater, often =30 mm/vear, leaking into
the warer table, resulting in TiSirl_s-_?: water tables, und
increased salinity problems; including leakage into
LIVET #VSLeIms:

In northern NSW, cropping with shorter faliows
{avoiding 12 month or Jonger fallows) and cropping
according to available soil water (response farming)
has also been sherwn as a better way to nunage soil
water, However, 4 cropping only rotadon has never
been shown to be as effecove ar reducing warer
leakage as lucerne or perennial prasses.

Some studies have also shown thar where soil
deficiencies are corrected in perennial pastures, warter
use cfbiciency (WUE) can be up to 3 tmes higher
than whett not addressed Watson 2000), The
improved WUE results in greater production, more
options for sustainable grazing management (e.g.
berter ground cover), less water runoff, and probably
less leakage of water into warer tables, thereby
avending possible serious impaces of salinity

Soil organic matter

Sail organic matter levels, soil ferdlicy, and soil

Liological activity are generally regarded as important
parameters for measuring the health of a soil

In many parts of Austraba (e central/sourthern
MEW) research s finding thar it s difficult to
substantially improve soil orranic matter other than
via & pasture phase (Chan 2000,

Mo nllage cropping in many long rerm experimients
commonly only slow the rate of organic muatter
decline. However, some northern mals showed thar
ner-oll when combined with very, high soil fertiliny
can result in small measurable improvements m sadl
OREIC e,

Asubhsmnoal amount of tesearch has also shown thar
producive perennial based pastures are very good at
buildirgr soal orparic matter (Watson 20000, Organic
matter decline caused by years of cropping can
some cases be restored o close o originad levels by
relatively short perennial pasture phases (e 3vears).
Heraever, research indicates this improvement can
be more quickly depleted by further cropping than
was the case when the ares was frst cropped. This
infers that regular returns o pasture phases are
needed o maintain soil fertilin,

Perennial grass based pastures have the best
reputaton forreswenng soil organic marter: However
well managed lucerne stands have also been shown
to improve soil organie mateer (Chan 2001,

some sclentists (e.gn Dr John Passioura, CSIRCY Plant
Endustry, Canberra), warn us nor m be preoccupicd
abour seeking hugh soil organic matter levels bevond
a certain point (Freebatrn 200348, o1l orpanc martter
i umporeant forsoil fermling frabilivg aeration, warer
infiltration and movement through the soil. But
bevond a given level, perhaps 20-3.0% organic
carhon, dependmg on soil tvpe; high organic matter
can increase soil acidiy, increase the amount of ted-
upr nutrients such as phosphorus (P sulfur (5) and
™, and can ncrease the rate of N leaching chrough
the soil profile with favourable seasonal conditons,

Soil biological activity

Soil brological activity measuremenrts such as
microhial biomass and microbial respivation rates are
curtently the mest effective way of assessing the level
of micrs-organisms such as fungt and bactena, which
account for the majority of micro organisms in the
soil,

Soil biological activity 15 penerally related to soil
organic matter levels. The higher the sol organic
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marter the higher the biological acovioe

A number of studies (King 1994) have shown that
healthy productive pastures, especially where soil
nueriene deficiencies are corrected, are much higher
m birological activity than poorer sails. Other sudies
bve shown that where soil acidity is corrected by
:lpp]_i-‘mg lirmne, sl ]ftﬁi:':gic.lf actvity inzprnv.::_t_

Soil erosion

Pastures managed to remin 70% or better ground
cowver have a low nherent soll erosion sk (Frechairn
20034), The required minimum ground cover varies
according to slope, average rainfall and sworm
probability, soil type, groundeover type, and pasture
rvpe. Lo the Dading Downs studies showed erosion
rates under well managed pasture averaged <1 t/ha/
vear, compared with <3 t/ha/year with cropping
under conservation farming, and 30.530 t/ha/vear
when land was eulovared,

Perennials, especially grasses, generally provide the
best ground cover protection, Lucerne 15 often
accused of providing poor ground cover, Lucerne’s
chfectiveness in erosion control s dependent on plant
density, how short it is grazed, how much plane bicrer
15 present, Including companion species, and soll tpe,
By itself lucerne often does not provide high ground
cover, bur when combined with other species, where
reasonable litter levels are maunmined, i provides
much better protection than annual pasmeres or bare
soils that result from cropping On hard-setting soils
whete lucerne is grazed hard, it often provides limited
ground cover.

Good pasture can significantly build soil organic
matter, helping the soil to be less erodable, If the
pasture comprises the nghtspecies, including suitable

perenmats, and 15 well mandged, then pasture phascs:

improve the ability of agricultural systems o be
protective of the soil and its gualing

Biodiversity

If we value native species in our ecosystem, and most
of uside, the use of pastures as pare of the farming
system offer options 16 increase their presence,

A major challenge o Australian agriculture is o
combine productive agriculoural sysrems with a
healthy level of natve vegetanon and animals. Where
areas are used almost exclusively for cropping this is
a particular challenge and can only be reconciled if
signiificant areas are ser aside for such purposes. The

same can apply wo pastures 1f onlv imereduced species
are used and managed so thar natives are excluded
{e.g. some phalaris dominant pastures on the
Tablelands,

Im central and nocthern NSW, and on Tablelinds areas
in most of the state, it seems possible to have
productive sustainable pastures that also contain a
good level of nadve speaes. For example, research
undertaken by Inverell District Agronomist, Bob
MoGulticke, north of Inverell, has demonserared char
native pastures top-dressed with fernliser o correct
P and 5 deficiency, with subterranéan clover added,
were 3 thnes more productive than unimproved nanve
pastures, and-also had a greater diversite of natve
plant species (MeGulticke 2003y,

[t 15 common for Tecerne pasturcs in central and
northern areas to be pradually roinvaded by native
perenmials as the pasture ages. Again, management is
2 vital consideration, Many pastures sown with
introduced sub-tropical perennial prasses. conrain a
good level of natve perennls,

A property thar 1 have regularly observed was one
of the most overgrazed [ can ever reeall. For many
yedrs itwas setstocked, overstocked, and combined
with the deoughr, appeared w have killed the nanve
petennial pasture base, The property had an average
annual mainfall of 625 mm and the soils were mainly
basalt clay loams. Ar the breaking of the drought the
property changed hands, The new operators apphed
fertiliser and subterrancan clover, and introduced
improwved grazing management, This consisted of a
non-rigxl rotational grazing svstem with rest penods
to allow seedlings to establish, voung and adult planes
1o build root reserves, and opportunioes for plantes
v set seed.

With 2 reasonable summers, and improved
management, native perennial gasses have largely
recolomsed the property. This 4 an example of how
forgiving land can recover with reasonable
muanagement, and how quickly narive species can
reappear s a major and valuable part of grazing
SVSLEMS.

I southern WEW, espeaally on the Slopes and Plains,
it can take much longer for native perennials to
reinvade exotic pastures or paddocks comung our of
cropping. However, in Pebruary | visited & property
west of Cowra and noted 4 gond reinvasion of natve
perennials inte 4 thinned out lucerne stand thar was
still dominated by subterrancan clover, Grazing
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management and good sensonal conditions again
appeared 1o be important,

Weed resistance to herbicides

It is well documented thar cropping-only” properties
are tacing increasing problems from weeds
developing resistance to herbicides. Weeds such as
wild radish, rvegrass, and black oars have already
developed resistance o group A B O DLE L, and
M herbicides. Coses esealare, and wvicld and crop
quality become increasingly alfected as resistance
MCraasds,

As ageneral rule, having pastures in the crop roranon
greatly reduces the rae of development of weed
resistance o herbicides, I carefully managed,
pastures can help ensure that weed resistance o
herbieides never becomes a problem:

This i5 not o suggest that pastures offer a “magic
bullet™ sedution, but they do ineresse the contrl
aptions, Pastures offer a number of opnons w help
delay the onser of herbicide resistance, o to avoid it
developing, These include the following

*  Healthy perenmial based pastures can he very
compentve against many crop weeds: A 3-vear
or longer pasture phase ean decrease weed
numbers considerably.

¢ Dilution of resistant weed populanens m a
pasture phase. This bappens quite quickly where
herbicide resistant weeds are associied with less
plant vigour, as is the case with some group M
reststant weeds (e.g glvphosate).

*  Maore herbicide options are available in pastures.
Weeds can be reduced and/or climinaced by
greater chopice of herbicide groups rthat do no
ver have resistance problems, Pastures are often
eliminated in spring prior @ a winter crop, and
therefore add an opporunine to wotally prevent
weed seed set for a season, something almost
impossible in g “crop-only” svstem, especially in
AO0-SUMIMET CIop arcas, Sprav-topping is 4 usefol
opten 1o reduce annual weed seed set while not
hartning the pasture base,

= Pastures offer non-chemical weed control options
of cutting for hav or silage, slashing; or crash
grazing prior o weed seed ser Somenomes d nen
delective herbicide teearment which is non-
damaging to perennial pasture, needs to be applied
after cuttng or crash grazing to prevent weeds
tronn re-shooting and setting seed.
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Perennial pastures can assist with crop
rooting depth

Research undertaken in southern NSW and Victotia
by CSIRO), NSW Agriculture and Victorian
Department of Primary Industrics (Peoples 2004
has shivwn that crops folloswing lucerne can roor far
deeper in paddocks with hostile subseils (e high
iH, sadicity and baren toxicioy) than crops following
anmual pastures. Crop roots follow the channels lef
by decaving lucerne roots,

Research has shown that lucerne 15w pood “primer”
plant to oot down inwo such hostile subsoils, Follow-
on crops are therefore better able 1o access moisture
and nutrients ara greater depth than would be the
case in 2 “erop-only” farming svsrem.

Soil fertility and pastures

Correcting soil deficiencies can also have some
undesirable consequences on pastures if management
ts not altered o rake into account 4 changed pasture
growth patrern.

Appropriate fertiliser applied to pastures can
dramarically improve winter-spring legume and
annual grass growth. This can use most of the
available soil water and smiother nadve summier
grasses when they are stardng o pet away. Grazing
management needs to be modified to nullify the
sinothering etfectof the “spring flush”. Managpement
that ensures herbage mass is kepr within reason (cg
<2500 kg DM/ ha) will generally preserve the native
grass base,

In the Coonabarabran disomer (and in many others)
fundreds of farmers are showing that it is possible
to improve pastuzes with ferdbiser and ac the same
tme retain nanve species (Watson of @ 2000, Some
farmers have been improving native pastures for over
30 vears with feculiser and annual lepumes, and have
very productve pastures, as well as a healthy nacse
speciies base,

Before European setdement the carrving capacides
of most Australian grazing lands were low; and both
the natve planits and animals evolved o cope with
such conditions. Europeans greatly increased stock
numbers, watering points, and as a resule native animal
numbers also increased. Owergrazing was the end
rezlt,

The oenly solution was o raise pasture productvicy
and o Improve management, 0f W0 feVers i @ ner
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anproductve prazing svstem, Research has shown
that the onlv way o increase pmq‘]uc'rivir}' 15 10
inprove sodl fertility and mansgement,

W know sotls can become mord acid as a resule of
pasture improvement, butwe also know o o deal
with this sitearion, Provided issues Tike soil acidin
and rsing water tables are addressed, pastures where
sl deficiencies are corrected will neasly abways be
more healthy {e.g. more organic matter, higher
biolomeal acovity) as well as more productive.

Research pomg back o the 19508 and contnuing
throweh o the 1980s ar Armudale (CSIRCY showed
thatt Iortg term pasture fertiliser use could build wsail
bank of nurnents like P and 5 When the bank was
high, one could go several vears and measure no
respeonse o fruliser, But when soil fertility once agun
dropped 1o cnocal levels, producoen declined. The
message is o monitor soil ferilive levels regularly aned
address deficiency 1ssues before production is
adversely affecred. Some of the advocares of non
fertiliser use are now m this posiuon,

Inereasing: soil acidity has dlso been a consequence
af improved annual legume based pastures in areas
such as the Cenrral and Southern Tablelands and
Slopes. ey factors o mitribuating to the [t shlern, fronn
the seart of Eurapean serdement, have been soils that
were acidic in nature, greatly increased sodl N
avadlabilityas a result of productive legiimes, leaching
of ™ from predominately annual legume based
pastures, increased soil organic matter, and removal
of soil nutrients such as ealeium from the paddock
e sale of farm produce:

Unless soil acidity 15 addressed pasture and crop
production declines. Proven remedial actons have
been based on appling lime o counter sod actdity,
ensuring pastures are perennial based (1o prevent/
reduce W leaching), and by judicious use of acid
tolerant species,

Sodic and other difficult soils

In their natural state, many NSW soils are low in
organic marter and are sodic in nature (high level of
exchangcable sodivm as a percenmge of exchangeable
=il cations), Low soil organic matter combined wirh
sodicity 15 a recipe for hard serting solls that cause
enormous crop and pasture germinadon problems,
levw infiliration of water and air, and generally
perform poorly

| tz3

.'I'!;PFll'!.'i[]j_[ EypsLm fard inoacid sodls i combinarion
of lme and gypsum, o i some cases lme only)
corrects surface soll sodiciry, and if cembined with
pasture improvement canalse grealy improve sodl
fgAnic marfer.

In “crop-only™ roragons, repular and high mwes of
gypsum need to be applied 1o contan redevelopmenr
of sodic condinons, Where improved pastures are
used, soil crganic matter improvement can cesult in
agreatly reduced need tor regular gvpsumapplication.

Conclusion

Pastutes, as part of an agricultral svstem, offer many
very important advantages that “crap-only” systems
will increasingly struggple wath, These nclude overall
susruinability, spread of profic dsk, role inreducing
cropping costs (especially feruliser W replacement
and/or supplemeéntation), improved soil water use
(less leakage), higher seal organic macrer, improved
soil biological activity, less soil erosion risk, grearer
opportunities to matntain and/or increase
Bindiversity, more options o avoid weeds developing
resistance to herbicides, provide an improved abiliry
for crop roots o penetrate difficult and often hostile
subsoils, and an ensier and cheaper wav w0 address
stadic sl problems,

In my view, there is @ real need to challenge the merits
of “crop-cnl’ farming svseems. One may iitallby
enter these for profit motives only. As the realisation
gradually develops that pastures can be just as
profirable, and somenmes more profitable, and that
pastures can also far more easily address a host of
issues discussed above, 1 believe that the aend o
contnuous cropping will decline. Iris alse imporane
tor understand that “crop-only™ systems are bard o
réverse onee they have been practiced for o number
of years.

For pastures 1o be effectve, for example o be
profitable and able to restore soil organic martter, they
must be managed professionally. Issues like sol
nutrition, pasture establishment, species selecton,
and grazing management need to be planned and
implemenred effectively based on the best
scientifically proven technology.

Successtul cropping depends on long term rotations
and management. Effective pastures, the enterprises
thiat depend on them, and their effective role on cherr
ownoras part of a rotation, also need 1o be managed
in 2 long term conexte.,
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