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Are you farming for the future?

The increasing concern aboul the long-term condition of the land and the
pressure to get more and more from it makes this one of the most
iniporunt questions that farmers con ask. The answer lies in using the
land within its capability. In other words, using the land without causing
permanent damage or a reduction in s future productivity,

The problems

To ensure thai land in the northern agrculiural distele s vsed within i
cupability furmers must overcome severnl problems:

wilei srosion;

decline of organic matter in the soil and breakdown of soll structure;
wind erosion:

decling In native vegeiniion;

dryland salinity,

Proven solutions o these problems exist und many formers have put them
into practice. The purpose of this booklet is to summarise these solutions
und to encourage their use by farmers throughout the Northern
Agpricultural Districl.




Mast often a combination
of structures is required to
control the flow of run-aff
across cultivated land so
thai:

® erosion is minimised;

e flooding is prevented;
and

* waterlogging is
minimised.

¥ A calvhment approach to run-off control s neaded
lo ovarcome Inrga-scale probienma such ax flooding,

CONTROL RUN-OFF

Ruin-aff (rom malntall ean be elfectively controlled and arosion redieed
by properly construcied and malatalined contour banks, witerways and

diversion banks, The value of structures o conirol run-=-off hus been

proved on furms in the northern agricaltueal disteict for over
50 years,

Systems for control of run-off

The design of sysiems o control run-off should be planned well
because lences, tracks, access and naturnl diminage lines must all

b iken pito account, For best tesiills design man-olT control as

purt of a propecty plan,
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Catchment approach

The most effective way of controlling run-off is
through a coordinated catchment approach. The Wesi
Broughton Soil Conservation Board has sponsored four
catchment projects o demonstrate this:

= the Pisunt Creek Project;

= the Koolunga North Sell-help Project;

= the Koalinga Wesl I'r-qim—u

= the Marrldy Creek Project,

A survey conducied by the CSIRO in (the Hundred of Belalie durlng the eurly 19408 showed that over

70 per cent of the arnble land had lost more than one-guarter of s wpsoil,
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¥ Whera natural dralnage lnes
cannal ba imed, Wwalprvayd can be
conatruted with patrol gradecs, Bulld
wattorwiys At leaii ona ysar befora tha
confour banks and sow thent (o
pantiie, (Hundileer)

{

{

‘ontour banks

“aniour banks provide gimple, effective and long-Listing praecion from

WilleT eTnsion.

Hfective contour bunks are:
well planned and surveyed:
properly consl e tadl;
carelully maintained,
connected o o well grassed waterway.

Contour bank construction and mainiennnpes cosis are low,

expecinlly when the long life of the banks is considerad,

i s A& Aepovale conlowr banks

Waterways aviry four of five yenrs,

Well grassed waterwnys are an essential part of

a run-off eontrol gystem, Grassed wulerways:

= safely conduct run-off water through
cultivated nreas

= contain run-off water, which helps ¥ Walerwarys must be well
pragsod, (Marridy)

to prevent flooding
and water logging.

About 40 per ceni (40 DOD hia) of the land with o moderate polential Tor witer grosion in the Wesl

”r“up'h[”]' Soil Conservalion MMt wal I'!.I'I-':‘I.‘tl'i:l with contour banks by the end of 199],
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RETAIN STUBBLE

The retention of crop and pastire residues improves long-terin

productivity and reduces soil degradation.

Protection from erosion:
Stubble retention:
' ol b A 2 ha wheat crop produces about 3 1fha of stabble and ehalf,

= prﬂl‘eﬂn; the _q;;ﬂfr;”n When evenly spread, thiz will provide about 75 per ceni ground

H-'iﬂd ﬂ-ﬂf! waler cover, and gives nrlﬂpmtc- prnt-:'.q."rinn fram wider erosion, Less
‘._Ir'?siﬂ'l: atibbile is required (o protect solls fom wind erosion, Generally,

nbout 35 per cent ground cover is adequate.

& adds organic maliter o
the soil, improving

seil structure and - -
Jertility; 1 600 50

* increases water o  Rjwde ' sticadll| e
infiltration; 3 — ot

= protects the soil from £ 600 0§
raindrop action, i o = "l{;
reducing soil 3 o
mm:fmwm and surface o | A n
sealing; R__

s recyeles plant L e e S W T Tl
"utr‘"ﬂ"!#: Siubbile covar {thn)

3 Stubble protacts the sall from rain, reducl tt and soll loas.

* can dramatically faﬂrut:!-n-;nr;fu'un-;;: oniy 1 15 T G0 8 8% aul:qnm at Tnﬁ'u::

h'l'ﬂrﬁ'ﬂsf et rﬂ, waorm {distn from D, Mallnda nnd T. Herrmann, 4 Daportmant of Agriouliure.)

numbers.

¥ Aboul 38 per peni ground oover (8 sdeqriale
proleciien fraim wind erosien,

A About 8 per cont ground caver {n adequate profeotipn

mew.:lwirnlﬁ:ln.

Faviners in the digiriel have suceesalully retnined siubbles from 4 Vho wheal crops.




Success with stubble retention

Mt stubbles can be successiully vetaingd provided there is adequaie

planning,

+  Begin stubble treatment at, or immediately after, hurvest. This will

alloww the most time for the stubble w break down before seeding or

pasture regeneralion.
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® Chop and spread
mivaw and chalf whsi
harvasting, {Appita)

— — _——

. Mrwvmpm‘ﬂmh#mw* = Keep us imuch stubble as possible on the soll surface, This provides the
m:-lﬂml'ﬂ“ﬂ Hﬂﬂiwﬂﬂh grentest soil protection and o better seedbed, Most of the problems

expertenced with stubble retention are caused by incorporating stubble
into the seedbed,
= Break stubbles into managenble lengths (usually 15 cmor less). 11 s
the length of the subble, not the gquantity, that cavses blockages in
machinery, Avald repented harrowing or working just to

breale up ar bury stubble. The domuge these extra

cultivations do o the soil strocture outweighs the benelits

ol keeping stubble,

= Ciraln leguime stubbles need carelul management ns they
ure highly prone (o erosion, Grazing agpravates the

Erasion risk.

o ol plaion SRS

A Match stubble lengih with the capacity of Ullage and
sonding eguipmant.

F fesirlcd grazglng of legume
stubibes to prevont srollon,

e - e g =

s Enihbile is tao valuable to bum. When stubbles are burmt, all of the

pitrogen and sulphur are lost, Bum only a8 a last resort, and use o

cold burn nfter the opening rmins,

When the stubble from @ 2 Yha Spear wheat crop is burnt about 15 kg of nitrogen is lost per

hectare. This is equivalent 1o the nitrogen coninined in 34 Kg of uren,




Reduced tillage

* minimises the loss of

& Raduco thilage by rapiacing soma eultivations with
hecblcide apraying, (Appila)

FACT

soil structure and the
decline in organic
matter of the soil;

reduces wind and
waler erosion;

decreases surface
sealing and hard-
setting of the sail;

leaves stubble on the
soil surface;

increases waler
infiltration;

increases earthworm
aclivity;

enables more timely
sowing.

REDUCE TILLAGE

OF all T praedees, cultvaton is the greatest destroyer of ihe soil.
Reduced tllage systenia limit cultivation and the consequent soil erosion

and decline n soil structure.

Rieduced tlnge resulis In improved orop emergence, rool grawth,

erop yield, and overall farm viability,

ton dry oF fod Wi,

< Avold working foer
and working soll that /s

Cultivations can be reduced

= Heplace cultivations with herbicides.

= Llse chemical topping, spray grnzing or sloshing of
pustures io reduce weed populations before cropping,

= Culliviate only when weeds mre present,

= Control crop disenses with approprisie rotations,

The degree to which cultivation can be reduced depends on
getting other munagement Mctors right, particulaly weed
control throughout the votaion, D the Hght of nereazing
harbicide resistance, some cultvation for woed contiral will
b necossary m the rotation. In the long tenmn, it is the {oinl

number of cultivaiions over the rotation that is i|'|'|pr.||;||||'u

The logs of 1 mm ol topsoil represents 10 16 12 thia. Such losses ocour frequently an bure o sloping

soils and often go unnoticed




Direet drilling

Direct drilling, or the sowing of a crop into unworked soil, is the
ltimate form of reduced tllage, Any weeds present before sowing are

contiolled with herbneides,

Direct drilling:
* s markedly superior

to other forms of e =
reduced tillage in 600
lifting soil organic Retaion
melier ﬂﬂd imprnving - -t N Whadal/pasliira
soil structure; :,;, 400 Whant/lupins

e increases rainfall E 300 — -t ——
infiltration and tﬁ o el
minimises erosion; a -

s enables higher yields e A '
through more timely o o o
ﬁ.‘fIH-'i"g.' drill aiilivntlan

= reduces the use ﬂf Earthvworma thrive undaer direct drilling and In rotations Ihulklnufrlud:r
ﬂlﬂfkiﬂff}’ andfuef; Egﬂ:&:m phuso. (Data from Kapundas, Augunt 1800; J, Buckarflald,

= encourages the N RS
proliferation of
earthworms

¥ Diroot I wall misited fo situations with a high erokion ik
such at mwmmm%rdn hyummﬂmpu anel sowing eropi Into grin
leguime diubbis. (Crysini Sroek),

=]

& Diroot drilling benellte soll stricture and fertility and
provides an opportunity fof lilghed yiaids through fimaly

nowing: (Appita)

Dust lost through wind erosion |s the most fertile part of the soil. Concentrations of 60 ppm available
phogplicrons have been recorded in dust samples that came from o paddock with an average

conceniration of 24 ppm availible phosphorous,



IMPROVE SOIL STRUCTURE AND
ORGANIC MATTER
Sobl straeture and organde matter are losely reliited and play o vital role in

preveniing soil erosion and maininining erop production und averal] Tur

viabiliry.

Well-structured soils:
* are porous;

Soil structure

Soil structure relers w the winy individunl soil particles of saiid, =il

* ﬂrﬂ‘ffjﬂblﬂ_; aniel eliy are bound together,

* have stable soil The struciure of o soil i inlluenced by its physical and chemical
ﬂgg"ﬂ'g’ﬂﬂ-"&' or CTHMb&‘,' ;'ll'upn'llcx, ity orgame matter content anid the uL*tiult,y of aml

® are rﬂ,ﬁ.cmnt {2 Organisms,
E’rﬂﬂiﬂu, ﬂﬂmpﬂfﬂﬂﬂ
and formation of Organic maiter

ﬁurfﬂﬂﬁ' crust. Oirgaie imater ai humis 9 formed by the clul_'mu[mslunn af’ plum

and antmal esidues by micro-organisms

Well-siructured soils
atlow:

» quick water
infiliration;
* good germination,

seedling emergence
and root growth;

= good aeration;
* easy working.

A Solis with dopleted
organic matier are poorly
wtruchsrid, difficull te.
cultivate and
unprodusiiva,

Organic matier:
¥ mmmummmmwuwwmﬂmmmm

® maintains good soil ;
structure; 5 pﬁy “ H” rm 'F}‘*
* improves the chemical '
and biological fertility
af the soil;

® contains almost all the
soil nitrogen reserves;

® iy the main soil binding
agent in sandy soils.

[n most soils, about 95 per cent of the nitrogen is present in the organic matter. Only a small proportion
of this is released ench venr for use by a G,

o]



The object is to maintain high organic matter levels. Restoring depleted
prganic matter is o difficult and long-term process.

Soll structure and organic matter can be improved

|||||*|'“\'1"H soil structure |8 i lobg-term process and relies on incrensing ihe

m'!_r,uniq: imier content of the soil.

Use n rotation ihat Includes o

vigorous legume pasiure phase
Eedoce tillnge.

Retmin siubbles.

Maomitor organie matter through
soil tests for organic carbon,
Apply adequate Tertiliser

L ErOps;

Apply pypsum io

) & Improving solf struoture and organic matfer will
responsive soils. Inorease farm produstivily

Soil type, soil structure and organic matter

Soil structure and organic matter vory considerably with soil type
and management. Red-brown enrth soils, particularly those with
i sandy loam to loaim surface textuie, are highly susceptible 1004
decline in soil siructure and organic matter, Sandy soils have o
Jow potential for o decling in structure but are highly' susceptible
to # decline in organic maiter, Caleareous loamy soils have a low
potential for u decline in suncture becunse of their high lime
content, They are prone (o a decline in organie motter bul this is
often a slow process because they have naturally high levels of

organic malter,

Prark-brown erncking clay sails lave a low potential for o decline
in structure and organic matter, This is beeause of their clay

content and naturally high levels of organic matter.

A Culeareoun loamy soil

¥ Dark-brown cracking olay
Rk B




GROW VIGOROUS LEGUME PASTURES

Planned rotdons that nelude a vigorous leguine pasture phinse e
exgential Tor the long-1erm well-being of the land and for the production of

high yvielding crops and high quality grain.

Beeause of the varatdon in rainfall, goll types and rotations across

Bﬂ'nﬁﬁm‘ f)fﬂ Pigﬂmu&‘ the Morthern Agricultural district a number of difTeren aisture
tfg"m&ﬁﬂ‘fuﬂ? p’ﬂ'l’..'i'ﬂ" legumes, including medics, clovers and vetches, have n role,

* improved soil
structure;

® increased organic
maiter;

* improved nifrogen
fertility;

* increased earthworm
and microbial
populations;

* some reduction in crop
diseaves and weeds.

¥ Loy farming It practical, Is proved and [s the key to
mﬁrm o prm’fw (Applla) i
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5 A good legume pasture can incrense soil nitrogen by more thin 80 kg in one senson, This is
E cquivident to ot least 170 kgZhn of uren,




Most pastures in the Northern Agricultural districts consist of annual
medics and clovers because of thelr ahility to regenerate after erops and

peisisl in paature phoses.

Annunl modies:

¢ are generally adapied io neutral

tiy mllealine soils;

= e suited to lower rainfall thon
are clovers nnd dominote where
the riinfall 15 less than 375 mm;

= are well sidied (o regular
cropping rolitions becnose they
have n high proportion of hord

needs,

Subterrancan clovers:

= are generally suited W neiteal
acid soils;

= pequire at least 400 nimn ainial
ranfall;

= produce fewer hard secids than i
medics and are therefore legs

suited to reguln cropping

rotntions;

= qpre well sutled to permanent pastures.

How to get the best out of annual legume pastures

« When selecting varieties pay careful attention to farming systen,
rainfall and soil texturve and pH,

= Sow ot the recammended roie.

= Llse mixtures in paddocks with saveral soil types,

+  Defer grazing during seadling establishiment.

= Restrict grazing from the onset of flowering and graze
judiciously over summer and autumn to ensure there
will be some secd reserves.

= Control pests such as red-legged earth mite, lucerne

fTen and aphids,

A Inprove pasture compoaliion by remaving broad-ieal waads with
the apiy-grare teehnigue, (Yaoki)
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PLAN FERTILISER USE

Plunning fertiliser uge |4 essental 1o prevent the deplenon of so1l nuirienis

I||I'1l'.lglb reinoval in Tarii products and o bnprave or maintain soil feriilicy

for optimum crop and pasture yields,

To develop a planned Fertliser program, determine the nuirent siaiis of
aoile, crops and pastures by Keeping accurate pnddock records and using
so1l and plant tests, The main nurient deficiencies that cecur in the

Northern Agriculioil disiiet are pltrogen, phosphorus and zine.

Mitrogen

Mitrogen deficiency is considered by iy o e iz
grentest constraint o cereal yields. Nitrogen is alsa a critieal
factor for pclueving adequale protein levels i wheat grain

To overcame i nitrogen deficiency:
= in the shor rerm, apply nlrogen fertiliser;

= inthe long term, incrense the reserve ol nittogen-rich

soll orghnle matter through vigorous leguime pastures,

A The irensifionlon of cropping it pust | Phosphorus
10 to 20 poars has ncroased the ramaval of galt p y
@mui lmfﬂ"“ ﬂﬁ'wﬁlfﬂu' hmim'h“' ﬂhm All aoils in the distriet were defleient in phosphoius in their naturnml state.
?Ilfﬂlﬂﬂ-'lﬂd Improve soll ferfility has Repular additions of phosphate (eniliser are required for maximuom prowily
; it al erops and pastures.
Zinc
Zne deficieney has oecurred In the distiiel, varying in degree wiih soil
type and management. The most relinble method for identifying zine
deficiency 1% (o lissue lest crops and postures,
. P, O R R -
F Productive crops and pamtares
fesuft fromm woll-planned rofations And

A plannad feriflaar program. [Collowia)

Cirain legumes remave r-mhiri:*ml'bly mioe puirlents thin do cereals. I"nrt.'*:;m1p|u, one tonne of peas

contadng about 39 kg of nitrogen, 3.8 kg of phosphorus and 2.4 kg of sulphur, while one tonoe of wheii
eontalns about 21 kg of mitrogan, 2.6 kg of phasphorus and 1.6 kg of sulphor
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REHABILITATE SALTLAND
The prevention and reliabilitation of diyland salinity requires o catchiment
appronch o owater use, The main issues are:
« prevention of ground water recharge on un-affected
NFEHs;
= jincreasing productivity on affected areas,

The aiim ts o minimise the amount of ground water
recharge by maximising water use.

On un-affected land

= Use eiop and pusture species that use 4 lot of water

such s lucerne,

A Management of saltland = Girow ligh-yielding crops anid
mﬂﬁﬁ;ﬂﬂ'mmﬂh pustuies (o maximise witer use.
i

= BEstablishi perennial vegetation -
either ngricultural or native species -
on land of low productivily such as
rocky outcrops, paddock cormers and

lnneways.

On land that is moderately

b & Lugarne uses a fol of water and Gan
saline help lower the water-table, (Bundalear)

= Uge salt-tplernnt crops such as barley.

e Mabntnin surfoce cover of all times o prevent sall froim concentrating ot
the soil surface,

On land that is highly saline
¥ Highty lﬂlﬂﬂllflﬂdmmd saivti fo tall

wheat graee, (Jemesiown) This land ig oo anline for brondacre crops.
i i R R g e B e =t T i = Fence ithe area.
w Y . i

i i 1 = Where the ground waler is tao snline lor lucerne,
establish ond muiniain pasiore using salt-jolerant
specices, such as tull wheat grass, puceinelin, strawberry
clover and salthush

= Control grazing so that surface cover remaing at all
ilmes to prevent sall from concentrating At the soll
suiface,

= limiall structures to contral water run-om from adjacent

Arens.

= Fsinblish sali-tolerant native trees and shiubs o increase

Wiler use,

Deyland salinity is coused by changes in water use that have occurred since European seltlement,

Deep-rooted perennial vegetation hias been replaced by shnllow-rod sed annual plants that use less water.
Groundwater levels rise, mobilising sall stored in the landsenpe, Where this waler gets within 1 10 2 m ol

f.'_a '

il aoil surface, saltland develops,
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& Bioeka of natl e el
varkety fo the indsaape, "% '
T
Westylo. (Bundakeer)

¥ Conirol grazing presaura {o conssive
tha natural paronnial vagetntion,
(Port Pirle)

L14]

CONSERVE AND ESTABLISH
NATIVE VEGETATION

Conserve remnant native vegetation

Muost of the originnl notive vegetalion, including mallee scrby, shivulslands
and open grasshunds, was removed for agricultural developiment. Grazing,

bumning, fragmentatiion and salation, and invasion by introduced plons

Establish native vegetation

Mative vegetation con improve agricultural production and should bis

extnhlished wherever possible, for |.'.m|mr|1m

anid aiimals has degrided muoch of whot remining,

Sound management of the remaining native vegetation

i esaentinl o ensure thal regeneralion peours.

= Fence (o conirol grozing,

= Contral aoimal and plant pests.

= O graved arcas, control grazing pressure to ennble
regeneration,

= Enler inlo Hertuge Agreements with the

Department of Environment and Land Muiagesinent,

for the protection of crops, pastures and livestock;

to inerense witer nse on areas of low productivily such ns rocky reefs,
ahallow soils and paddock cormers, and on and around saline areas and
areas prone to waterlogging;

1o stabllise erosion gullies;

for woodlots, honey and mmenity purposes,

e ———r
1

Old native trees, even when dend, are especlally tniportant ag more than one-goarier of native i

species use tree hollows for sheler and breeding,



Sondhills and sandy solls that are associnied with the dune-swile systen
on the constal plains are highly prone to wind erosion,

Increasing the gtability of these soils will reduce the visk of wind erasion,

= Maointain ];I'ﬂlll\lﬁl COYEL,

= Mintimise soil disturbance.

= Improve soil fertility and organiec marter.

= Match crop type to the capability of the land,
= Control root diseaies.

= Plon the layoul of property improvements,

= Eradicate rabbi.

¥ Control of rooi diseasos Improvea ylelds, ground govor
and the bulld-up of organic mattar, W

= ‘-L.l. H_‘. 2

Stabilising large sandhills

Large sandhills are best fenced ofl and wsed for perminent pasture but an
occasionil erop may be necessary 1o reclidm eroded areas, improve soil

fertility, control weeds or renovaie pastures,

= Sow wiith o cerenl crop thot will provide good ground cover, Tor
example cereal rye, barley or triticale.

= Sow sandhllls ot the start of the cropping program.

= Use adequite nmounts of nitrogen and phosphorous ferfiliser.

= Resow ns soon ns possible i wind damage occurs,

s Use minimum tillage or diveat didlling,

= Retnin crop stubbles and pasiure residucs and control grazmng o
mainiain at lenst 70 per cent ground cover,

(55 ]
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PLAN THE PROPERTY

All lanel should be vred within g capability so that it 18 i s good as, or
baitisr, eondition for future generatlons, The best way o achieve this Is 1o

develop and implement a property plan.

Property planning lnvolves conslderation af all the eomponents of the
propay h'lplmlillg climate, tapography, soil, native vegeintion, propeiy
hnpnwumuntx, crops and livestock, pastures, economies and perronal
goals, nnd their integration into a profitable, sustainable and efficient
farming syetein, '

= Asgess the resources of the properiy and the capabiliiy of the land.
= Plan the best arangement of property improvemenis,

= [dentily the land use and manngement aptions o which the land is

stnled.

= Estublish a finpncial plan, priovities and o work progain o inplement
thee plan,

So1l conservation boards encournge land-holders to prepare property
pHlans, and are authorised o approve property plins provided they
conform with thelr distier plans,

Examples of lnnd clogses
und thelr mpnagemaent

Laiiel with & potential for wind
erosion,

I Stndared monagenent of
i tllage, stubble
retention and o rotation i
ineliudes o pastire phise

I Stendad munugement, with
orops restrioted o ceienls
aiidl, i averige, o rotulion
with no more thin one crop
in 1w YEare.



Land capability

Assessing the capability of the land is the st step in property planning,
Eight lund classes are used to rank agriciltural land from highest 1o lowesi
capability. The capability of the land, nnd therefore the lund elass lnio
which it is placed, depends on the natire and severity of the limitations
present (for example water srosion poténtial, wind gérogion potential,
rockiness and salinfiy). The clagses are surmmarised ns fallows,

Class Capability Ll ung liroad Innd monngement cotegories
o i

I Vary high Miiny Aribile. Mo special regulrements,

1 Arnble. Stmple pricilees required,

1l Aruble. Intensive mnnagement practices

reuired,

v Semi-arable, Ovoasionil cropplng,

V Non-nrable. Improved pastires.

Vi Mon-nrible. Rough grazing only.

Vil Mon-arnhle. Permaonent vegeiniion cover
v v exsontinl,

VIII Very low MNanhe Mon-nrible. Mo agriculiural usa,

Exnmples of land classes aid
their munagement.

Langd with o potential (oe wiler
ErOsion,

I Smndard management of
miniinum tillago, stubbla
retention, and o rotadon thar
inchidos o pasture phose.

[ Stuncard manngemant plus
contour cultivation,

| 11 Smndard monagement plus

e — . : cantour banks, waterwaoys an

pediced use of greain legumes

IV Impiroved prtituire i
controlled grozing w mnintnin
prounel cover,

Y1 MNop-naible becaise of
rockiness anid sieep slopes.

Cirnzod carefully 1o maintain
grounil eover

L]
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