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Thisstud}rtsnbt)utbowto make tQng~{erm fnrln ;mau11gemet.\t decisions effeetivetywbet),the amount 
ofitlfottmltitl11 nVlJiltlhteis. extrcllle:ly lilnHed.. l#unS-.t.erm. decisions rel~r()n Judgenlems of iUI1Ut 
respotlses ,and outcomes which arc tmccfwinor mtkuown. This is .the rctttHy OfUlrtll manngetmmt 
decis!ml.i.lnnkiug. Co.ll1pfex decisi<msi1twe lobe based., iUlmrll onsmne very 'sofe oatil. Therefore. 
g.lmddecis.h;nl~t\Hlkiu.g teUCS(lll goodjudgemonL ,htdgt'Ulellt dcdves from tcssnns fml1lcx:periellce 
·(()fd innu'tmujon). and frout the'~lssbnnnth,lU ofuew infotluati~m genetnted by,malysis (If ttU the 
nvnilable hlfotHt:ttimt 

In this titudy t illthrnl~Hion a.hout Hming acid soils in lmrth .. eastern Vict.oria lsused~nlong\Vith. ftUrtIt 
management il1t(mn\lti(m~ t{) generate furtllet informtHiotl. nud thus. fncHHRtethc maki.ny,of t\Cltue 
judgements nlmm the eCt1110micmeritof investing ill lime emu [Huticulur fnrnl, SoU addity.Js It 

phystcn:lpheno.mennn which has the potential mlower agricultural pl'Oduction RHO reduce fann 
pro t1 t.ahUity . The pot'eothH of sollacidHy . ~o lower 4lgricuHut'nl pnJuuctlonhnsled t(t It being 
uoscribed ns n seri()us problem) fot asdcuUurnJ activities lnsnuth·eastern AusttaHa (Cnventty.1985; 
Coventryet n1. P;)87a; Cregan 19HO; BlHngt<.Hl J984h; Hvans 1991; lleJyan~L at. 199U.;1~ceves and 
Ellington 1985 ~ and \ViHlams 1980), 

Milking fuogwterm farm JuanagcmenI dccishms with fhe limited inJtmllntinn which is availahle .requires 
finding a. \\cny to analyse .fJ.llU Hsshnllrue the avnUahle nndnew hlformatit)Jl. and lheuptcsenting jt ill 
suchnwa)p tJmt sound judgements can be mnde about the HkeUhood of the possible OUtCUll1CS acnwUy 
eventuatIng. In thIs SI.udy. the standard farm maJmgemcnt inv(tstment .technique discm.mtedcashflmv 
analysis is used. To facmtnte making sound judgeulcms about the HkeHhood of outCOlllCSt U hreHk· 
even method is developed find applied to fhe nmjof unknmvll parnmct.er, The hreak"cven h:vcJ of tIle 
crit.ic.al fuctor iu the inv.esullcnt provides the rlecisi01Hnaker. wl}£) i~ looking aheud in a world of very 
tmcenahl input respunses and outcomes. with somet.hing concret.e on which to focus, .Judgements Ci:Ul 

be funned ubout the likelihl10d ()f thIs critical level of thecdti.calwlriablcheingucllieved. 

The annlysisof liming as ttll itlvestme.nt provides information oJltbe yields required fbt all investment 
in Bmcon lhecm;e stud)' farm to hrenk .. even. thut is. toco'vcr all costs.., .including theqppnrtunitycosl 
of capita.!. The Judgement made as to \vhether such yields are achievahlewi.ll det.ermine Whether 
Hming is a wotthwhile lnvestment on the case study farm and. nllplicltly. Whether soil ncidhy ig ~\ 
problem requiring action by the case study farmer ill this stage, 

2. Ll1vtlNG AS AN INVESTi\IENT 

the application of lime c.an be looked at in two ways,.Ph·stly. it can be Viewed as just illmlher input 
iUlhe production process that cniumces yield. ulheit an input. or a relatively lung-term mlture~ or. as 
is more commonly the Cd.S\!. as ameall~of preven.ting or nmeliorating the clcgradnHon of soH 
producthm pnlcmialwhich ih caused by soil aci.clHkalioll, In either vicw. lime is iUlnther i'erlililer 
which enriches the nutrient t;UUUS of the soil and hlcteases plant growth, ur nninput which prevent.s 
a decrea~e in plam growth n.nd yield wIndt might have occurt'cd if it \vas not uscd< 

Agronomists Cit!1 determine Ihe increase in plant growth and yield \vhich mig.ht result frmn the 
nppHcutioll of Hme ill a~pecU1c set nf ci!'CU111sta.nCCs.. However. the dilemma hlctug. the farm .manager 
i~ n\1( whether the appHcat.intl of lime increases plam growth {U1U yield ur not, l1Ul whether it increases 
it, sufficiently to j\ist.ify expenditure Oil lime, ThtH is~ lS the npplicati<)n of lime it prnfimhle 
ilwestlllem'l 



J'~o.r·limtng 1\1 be ;:t·vrnfitabfC h~veS(ll1et1t,d1Ubcnefitst)tovide<l by its usc .nlU$tb~t gt'cnfel' than lhecost 
nfusingiL Thec~lS(S ofusiug little iuctude matc,tial, transport .. sprendiugaud t{lcornor~uh:m. nnd the 
C)PptltWili.ty cost of the~HlpitHl iJwtsted't .wbjl~ the b~tlcfits~lGc"Jen:{)mlmm;mscdctop und livestock 
produGts or prevcudouof lusses which would Qth¢twjscha'~o.cl,!urred. 

If the llgrcHl<unIc res~nrchhusbeetl dClue {Iud IheUlost: likely tcsponsefuncUonofthc pnrticulnrcrop 
or pastm",e to lime lltl ap{trticultlrarc~\ ~)f laml Is km)WH.then tlle profitahiHty (If 1,l. raugeofdiffcfOnf: 
Hnlingstr:uegiesca.n he detClnliued througb the use nfpttrlhllbudgcthtg;. \Vhere UlO tefiJ}0tlSe fUl1C(itm 
is notknt1wn. Hu:~ expected pr<.lfltllhIWy ot: {t specUlc lim.i.ugstttllegycanum bedeterrnilled with the 
SClllle lltecIskm. 'IHclther ~nse. the tutul'iJ tln investment In lime depends Ofl lUlkrltlwn·lhtw'c Ill'lces 
and yield~~nnd t,)Jl unknnwn trtles ·of future deterfntntimt 'itl productitm withuutliming., 

The cnmplexiliesuf the physic-oJ envirortrHem in wlucb ugdcullure nrer~tte$mearls thutm.nst uften case 
stud}' lmalyscs Rtc hasedon ,relnHvel~! ~~un~ dnln~ ineludHlg judgem.ents ahout the levels (If tltek.cy 
p.!lrllm~ters ill thet1uurc. AJthough respn.tHie flU1CU1WS rml)' have heen determined from agrotlmnic 
rescllfch* t.hey JXre usu*dly 'fot the 11VCl1lgefimn" {WhlCb dl1es not eXl~n. tJr npply to hmt{c} stlil 
gr()upit~gs or, Ulore pree.is:ely~ Ilre site spc(:Hlc. It} {tiJdilinu.\\tlum YOUcdusider tlle stlt.~cfJi.C'natute 
l1rca-ell fhrm mtrntl~~J:~r's nllanc:inl siluatltlumuJhkiU Jevel. it becomeStlppar:ent \\illy such response 
fUlll.ab.)J)s~ even if cah:ttlated .. do 1111t:lpplywith l)f'e~ision to nl1~) p;lttu;;ul~lr i1l.rm area 4}1' lann. 

Ttl \Wttcome tlm~ dtfl1culty of lock of l'e.spollse ttiHa~ it is JlCCesMU'}' It. tutu the q1.J~stinll .ilfnuud 
lnsteild of Htcmpting ttl answe.r. \15 lhe l'Csponse adequate Ul make 1l1l:: app.IH:aUnu of Hmcrru.f1mhlc'?' 
when tl.cre is mnUetIUalC inf(\rJnudnn. ;m mtcmpt cnn he Hlilde to answer the ~lue~tjntl. ~\Vlmt l'esponse 
is requu:ed {{)x limin!t to he pmntable'r 'lhal }~, {he brcHk,evcn response required frum Hdded lime 
f(}r the investment to be lwoi1tnhleca.n he deterlmned 

1'be break'(;fVen lime teSptUlSe i~ the inc:rel.tsed If:Hlrn frum hU'reulicd f1rodw.:tlOll which 'will equnllhe 
extf\t ensts of limin.g" Thih informntinu inf(mns lhe ,farmer that lhlsi!-l the mInimum r~$pnnse requit.ed 
tn make ~t par.ticultu'Uming strategy profitnbJe. \\Jit11 snrnc aHnwt\ucc made fhr aU the unccnnlUOe\\ 
iU\lllvuil. 1"11e decisjon~lnaket can 'then as~es'$ the hest infunmltiOri avaHahle to determine whether 
$uch~t respnnsc i!~ achlevable he:lbte decidmg to prllcct~d with theillve~lment 

Utile he~tinformn.tio.n a\'aH~\hle t,h{'lwS that the clJtGutatt!d hreak-evenrespnnr.,c 1" he~(lUd reach With 
reasonable ~lS~UlUpdtlns uhuut .the Hpph~ahility of \\:hau!\;er rele\ull1 l'l!scan;;h infbrmatiuH j~ uvmlable. 
then thf! in\le~tment is nl'\l \vorth proceeding WIth If itappear~ that the required .respunse ll:¥ 

uchievahl\!. then it lsweU \Hltth further t:~'n\id.ering theinvcstment. Fltlill1CC avnilahi.htj: .. Hie level 
of rl~k hwoh:ed auy persnnal goals wiHhelp determine l1le f;,u"m Ulauager'sheM ~tra.tepy, 

A mixed cr(}pping~hvesJo'",\ farm m notlh"caSlem Vl~~ttJl'ia \Va~ selected a~ the ctlMZ study till' this 
unalYhl~. Hlrm dUHtwas t.:·ttllccted frotn the Hum manager tn ~illow th~ n~tmtuve~unentunalysi~ to ht.~ 
\.:arried nut U\lUg. rea.ldata ill U r~nliMtC ~iUlatinn \Vluls1 the uxc nI' n CitW M,udy farm meaJ1S the 
rc~ut.t;. of this Mudy (lpply only tn 111\\ form. it is the method de~edhed and the app.rnachtaken thnt 
me :iust 'lS irnpurtalll as thf.~ rer,uIt~. Thal l\~ th\' ~m~c Mudy fnrm is UI.;CQ to deu.lon~trate htt\V lhi" 
np:proachcoulrl he ui\cui:md hmv 'the results tnuhl h~ int~l't'}reted in one ~ituaHtln. and \;i111 thus be u~cd 
jn o(herca&e studie~ 

Theca~e study {;armb fm;at~d Itlthe Lnke Rt)\vnn distl'h:t.apprm;jmately thlrtykflmncU'cs north or 
BeOAliln. In tturth·cat.;terIJ Victoria. This lSa' tr~ldjHtumllntxed funning drC~t. \\;,ithccrcaland 



woolgn1wingUle m~\j\lr CJut!t'prise.s. l~~searchsciel1t1sts frmn theHcnl'bYRu{b~rgten l~eSCArcl) lUSlllut~ 
have idcntifl.ed illcreaslngsonaeiditjl.prohlems il.lthe district <CoveJltryet.;:ll. 1989.; COV(!Iltt.'YrmtJ 
Slattery 199:1; and RidleynndCoventr)r 19921.· llowever. lllCRl tlEn~Ot1omists.tep().rtnHlt fhmlcrsill 
the disf,dct.gctler~\n}' rely (lllucid,;wlerant v~\tieties of Cf(lPS rather 'tlmnUmlug 0.(;, .A.very pen~, 
comm.). 

This district was sclectedusaIH\pproprlate'~ltca. ttl study us muny of thenlfmets n.rc curt'elllh~ fU.cing 
the decision of whetherot llOt: ttl invest in lhue. 'l\b~CflSe study fntm rmwiued u.n eXCelleJlteXU.tl1pl!:-I' 
Ilfa ratnl where the fU.rm mamlgeris fneing just that (jec:lsion,. U also c:ncnmrmss.ed n ralll~,e of 
activities. from the (ruditional totatillll involving aclovet leyplmse t() contillunus .ctopping und 
permulumt pas.ttftt.t This~ toget.her with its proxlmHy to Umercstml'ch sitcs,ell{Jblcd ·the .tUlalysis m 
be applIed to a nur~lber t1f differenttlctiyhie!i. ~\1ld St11.nC lnsight to hegntb.'rcd ahOl.H the:e:rn.c~\cy t)f 
nninvestm.em Intima in the local district. 

There at'e two nlttiu .rotnlions L(lUOwed Oil the(lmll withu IltHuher of vnrilltiotlsapplicd ;lsoppr()pthuc. 
'I.'hey are til.!! cnnUmlous: c.mpping ftJtntion of wheaUWbe:.tltflupins (\V\VL) ill1.dthe tnoretrudlUnunl 
l'OttltiOl1 of wheatltlatsffmlf yem's of 'pasmte .,woPPt·~P). Other cereul·crons~. sut;h m~ triticule. mus 
('It barley •. can be substituted fbr the second cereal ctt)}) inca.ell rmatioJl. Thisdmic.e is dcpcndeitt 
ollgtjlin prices and 'n~ed .(wnHnhUily in on), one seasun. The hahlllce ofthe farm is under l)etlmU1~Jlt 
pasture (PP). 'rIlis .are;l tlf pasture. plUS the ley phase ofthe\VOprftp l'tJtiltion and supplementary 
feeding frot11smbbles and grain. 4\:Uppor.ts (l self"teplacil1g lll.erillo ewe flock. 

Gros~ margins tbr each l~f the cropping enterprises wHlliu the l'omtinns ~Uld (he livesmckemerprisc 
were developed und then used to calculnte the totul grns$ nn\rgln of t.Ile farm and t1f each individual 
tutali(lll. This ptlwided informationou the current. prufiNthlHtY{lf each rotation. now ulld in the 
future. and provided thel'm~e case to w'lticb all tltheriovestttlem scenarios cmdd he t~nmparcd. tImt 
is~the d(;1~n(ltlri.ng seenariu. ~rhe ema ·(tf vnrkms litneinve5tmeutswere addedW eadt nfthe {'oration 
8((l~S margins aJld the: break" even crop rastlotlscnceclcd. w- justtfjl the itwestmeut W~ts ealculmed for 
comparison with thisbasec.n1)e. The discrete timing str~ltegtes chosen f~Jr analysis are shown in 
appendix 1. 

In this case study~ r)iscoumcdCa~h I;;low ~uHily~i.li t~ u~ed in conjum.:thm 'with the brenk-even 
hudguung tethtlt(IUe IO tJetermlne the level of cmp rc'\ponse re~lultetl for II given ime!lunent in Hme 
in nrder to brenk"cven, Hreakwcvcn buugeting is tl hmn of pa.rtinl hudgetmp \VHh partitl} hwJi;tcts. 
l11o.a.nalyst looks ut the extm tost&!lndincmne~ frmn a t::ha.nge. (ehlt/veto the ,oMS; mld tlle im:mnt: 
of the Y>la1US quu: the :aim i~ tu see if lhe pw{>()sed. cha.ng.e is wnt1il dning 'rhe hreak ~eve,ll ~lppmach 
us.!!S pa,rthd bUdgets bUfvuries:} key pnrametcr 1n i1nd oUtut whnt lew11 co1'if~ break·evell wHh 1"rtUrtl'lt 
()f+ t.be level of , till I) parameter t11 which the proposed .ch~mg~ i~equany profitable with the· ~talUs quo 
This is Ull extreme!)' useful technique for the ftlfUl decisirm- milk.er. ~lS it ldemtnes the yields ul1d .pr).ces 
at 'which thcchnuge is profitahle nnd unpmfitahle. 

The hreak·even rc~pnnse to lUlling h, the extnl{lllmUm uf croft and:nr livestnck product required tf.' 
be produced to mnke the extri) henef'ttC\ n.~f;ult.ing from lJmm~ ~ilu~tl (0 the extra COM~ due 1.0 lhmug. 
'r'he response required w hrcak~e\'enCiJn he <;:alculated as fullO\v~ 



Margintll U!.Hlcfit ~. :Margi.nnl Cost 
or, 

Mitr~tt1al.Pr:uduct x.P·roductPtice~,~Mnrglunl1nlJUt x. IUJlmPrice 
therefore. 

Marginal PI'()dUCl :-.! kJat~iilu{ JHI)UUhlrmtPli~ 
Produt;!(' l'tict! 

OR 

Yield Respt)ns~ ~~ ~1SJ\f, 1,'ljn3g ,x,llii~tCtims 
f{lrDillPri~~c .;. HJ:tt~esting Costs} 

fnr ~1 t;roPllingel1terprise 

Stocking Rare Response ,B.~tl.J.tl1e~· I~ri~!:.wllm 
G,rosfiMat'gItvIDSn 

fnr a Hvttstockemerprisc 

the m~trgill~l! ptodu.ctcnlculMed usiug tlle aillwe fnrHluJa,cls the response requhed w bteak"cven on 
an im:estnuml in lilne iu. tlily {)lle year, 'that is. iflhedesJt'(.ld response is m::hieved* the lime wiIl he 
paid f\').f m the re~lr {'If U5;*pphc~tmn If t:bi,s was the lmtmtthcll lime could be treated a~ a. 'Vilrinhle 
cnst 

JlnWe\it,)f'. thcreSpt~rl~e ttl tUlle ~lpplk:;uion will oc,Ut over a nUlllher Hf years. dependh1lA oathe 
amuum af'plied~ hmv it was Hl1pliedand the inilit.} snit conditiml'i The j)otll11l1praetice nf liming is 
Hi) apr!) l;u'pt'J qummtiesjJll'tequently. HlU~ suhst;mtiaHy inct'cRsJng the /iui1pll in one .apphcatintlllllO 
then aUnwingU torurtdnwn uuullitlling agm"L'rlum~ farm ttnancial amdysl) should trent the 
at)p.Jh.;utl~}n .01' hme us ~m mvesuncnt nf marginallJ~~pHal rather thana '\'umlbJe ens!. 

~\ltbnupb all of' dte t:()~ts (11' Hminp :can tn:cut in tbe YC!lttlf ~#Pt)nt;atjoll~ th~ henefits occur tNCr tbnc. 
Thu5~ ,UIiCOUlU:U1g needs tn he I:lI1pHcd t(') th~ M.ream of heilenU~ sO that the} are tnmpamhle wUh tlle 
CO\ltf, m :term!'J of the presell1 \'alut! Of' loda}"51 dollars. The marginillpmduct calculated fmm the 
fi~rmulae ahnve l!dbe tom} re~pnme required to brealH!vcn uver the life of the investment whell 
di~'Hundng 1; nutnpphed 

ThC'rc!\ijJI1Jl\C' rt~qtdred to tlre{lk"cvcnon an in\lcstmem {\r marginal i.!Hpi!ul w{er .atly tunc period is 
~al\.:.uj~tted as fi111nw!1\ 

the vuluehcing diM.:uunled 
the ntllnher of years (in lht!\. I.:nsc 11 
the discount r~He 

ThUl-<. 

,MargmaL!JlIl!1t oX l0tlut J)ri.tl~ 
Product Price ~(l + 0\ 

4 



TbQPV(Mnt'gimdRtodu~tlsjv~sthe(()tu.l·resrlOJlse tt+qUlt~dlwcrthc lire.~)tum.illvestnl(!nt. 'Por the 
purposes of 11roviding lls<Htll iufnrm,HjoUto t.h~fann. tnnn~l$(H\. the *JlVcr~lge,taltnunltestmusewas 
cafc(l'lated,\Vhell1he(irnc;;-v:nlueof increases in yi~1d is C(11)sidcred~ the; .equivatcl)tof~lll:im,wcnse ill 
nvcrttge· gnlu is ·thcttm,orUzed. ,~alue nr~lllntlity. 'A{).m.muny. is (heequivaJctlt nnnu~l s.uolwhich.if 
.f(:ceivcd In ~ach yem'·of:tllcprojecl* wlmtd :tHlve n present !vnlueeqJ1ul In ll.unoi' '(he Ilctuul sIren.)} of 
vnJucs received: .·I'huS~lhc{\vert{geantiuul fCSllOtlSe requlredto'btut1k"even nnauhlVestnll.mt tlf 

ltlitlltdmlcapitnl is calculated as follows: . 

wh(ne. 

ANI) 

~'!Jl{ J+ 'il\ll 
HI +1)11"1) 

Sn :\);:: the valu\: hehlg :dtst;ntJmcd~ 
PV present vulue; 
n :;;::, the numhcrof years~. nnd 

= the dlsc(>tHlt tate, 

]1lercfore. where lhe PV is not known: 

Amortized Value ~ :1~{i! 1 ~ it IJ 
[0 + i)!l * 1] 

OR 

AHvfa.rginal Product) -.. !\'larginll1J~~!lliL~ut ·P~l.iJJ~.:I 
Product Price. x H 1 + l)f) ~ 1] 

The majority of paddt1cks of lhe case t)ludy farmure used l() p.rodu.ce a range uf crop 1111U livestock 
Pl'OdUClS" . This is true of nearly an hroadacre farms in which the applieaUm1 of Iillle nltght be 
considered an option .On thtlSe fitrnlS on which cropping is lUldenakcll. a wide range of crops Jll~ty 
be grown in .3;certaill sequence to take adv3utnge of lheconlplementm'y effects of the differc!lt crops, 
Such n sequence. or rotation. mayor may 110t include pt\sture. 

Therefore~ the farm mam1ger needs to ktlOW what the expected respouse of each enterprise in the 
s.equenc:e will be tn calculat.e the prollta,hiJity of an investment ill hme. This i& an inherently complex 
issue. as the respt)nsi.v~ness of euch cmp and the pla.cement uf it in the sequence will effect the 
resulting benefits. 'W'hilst smne ~\8rotl(Hnh;. research Ims been done OIl the resp()nsivelle~s of diffcnmt 
crops to lill'le (fot example. J3artmm 19H6J~ nOlle has been done nn the (':umhinatinn of se~luence 
placement nndcrop n:~sp()nsiv:elless. 

Therefore, calculating the response required to brea.k~even on the investment rcnutin~ the most viable 
tJpHnn to appta.ise the \'iabiIity of liming add soils. IJ~ing lhe fmmuhle dedved requires allowance 
b) be Inade for a range of different crups .being produced tllroUghoUl the life of the lnVeSHllent In 
~)I'dcf' tn do {hi$~ the expected gro5smal'gins of eachent~~rpril)e mvolve!.l in the rotutionhave hl!Cil used 
Tn culcuJme an expected rotation gl"()~*, margin, Till!' provides nn tlveruge rotation grain price and 
harv~~(j!lg cost fhat cnll be used in the cnlcuIminn of the hrcilk·('ven yield respouse. 
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Lhuec:mbe used 10 iJlcte:lse.ptoductionfromac.idified soHs~r to . prevent <I ,decre~tsehlPt()dQctioIl 
frum soH n~idificaljonwhjeb would have ()Ccurreditllhe future if lhne was not U$e~. The response 
()f ~tops atld pastures!o time tmdthe ratel1t\~;hlChdlesoUdeprt!de$ duew lncre~sesius()n acid.iJY 
win vary from: soU type to soU type~ from faml· to thnll~ . froJltpaddoek t() paddock andeveu withlu 
p.add()cks. Thus. therelarh:mshlphetweell the arnount oIf HUlenppUcd to alll1rea·of lund nnd the 
protluetl?u response lhate~mbeuehkweu f or lherate .of degradatioJl that: c~m hepnwent.cd~ .is u 
reladollshipullique toench patticl1turtlre~lOnand¥tmd is n reh\ticHlshtpwhlch is rarely kJmwnfu!' uny 
'l'Hlflicularnrea ()( Jam,I. 

-the tesultsfroUl this Il.nalysis~ 'tOt:u strategy or Hmiogevery sixJ~cnrswhen the dIscount rate is equal 
t(lfifteen. per ceilt.are J1H!Sfnted in table :1 undfigufe 1 for tlIt; ,t.\VO diffetentcJo!l rOlatimls grown. 
on the Carol and the n.rC:l; (Imler penmluent ptlstul'e. ASUltllllUl'Y of the results fur nlllimln8strntegies~ 
dlsc(lu:tUTulesatldrotmJtlt\s.a'lnl~!sedis presented hlt\ppe.nd.ix~. The nppU.cntiml of Hme rrmst achieve 
\tn· nve.mge annuatyleld response equnllo the figurespresemed. If it is tu beil prolltahle lnvestlt)ent, 
Olllhe ease stud~ f~ltl1\. Av~rageantlunl yield response is defined itl umns of percentage change in 
ctt'P yield pet yem"nr ~tockillg rate per year for the Hvestockelllerl)ds~. 

1~able 1 

A \eruge nmuUlI yieldrespon~e requitedC «;if) f(lI' the three emie study 
rotations. Wme every 6 yenrsldis~(;lunt tate =: 15 q~ ) 

Rale of Lime W\VL \VOPPPP PennPast 

0.5 3.11 9,07 13,.66 
1.0 5.&3 16.96 25,{)2 
1.5 S,S5 24.92 37.57 
2J) 11 :27 32&1 49.52 
2,5 14J)o 40.70 61,48 

The main faCInfS affecting these results ate the cost of the lime (see figure 1 ), the discount rate used 
{set! flgure 2) and the price of the output (~ee figures ~ a,ud 4) The grenter lhe C(,)s.t of lime or tbe 
lower the output price. the greater the response thal ll'lUl:ll he nchievcd to hte.ak.,cveli m ~.he 
itweslmcnt LUWCOMS anolnr high (lUlput prices l1lean that the t'c\'.crse i& true. The discount tate has 
a ~imH*lr eff~ct. \VWlgrenter responses required at higb di'.t,nUlll rates. It al'\o cffec.t::: the relative 
rHnking of different timing Mratl:p.ies. With. high discount ,·ates favouring ~h()tlct term illvestnnmt5. 
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"'theCf(')t't reSpt1nSe required by djecnsc;stud~~farnummager t() bte:lk"e\!'l.mOlttul hweSlment in various 
timing stf:tl.tqgics has bcellealcuhtte.d JOt'C(tch(.f th.e. e~se smcly:t1r(m*s .rotndons under R runge of 
dist!\)um. rates. prices and vilrYlJlg, inpul p:tr.umetel's. Tbe fltl'm nUlnnger must nowweigb un nIl of 
this hjformation. ngRinsl' the agronomic research d~\lR avttilnblellw the loc~ll district· and make ~l 
judgement 1)11: the .WMth ()f an hwest'mCllt in. limeC(lmpared ·\vilh bWesthlg 1;11sewhere.. 

The results ptesented providt~ the tilrn1 numnger with infofmuti()l1 nbemt the level of response lncrol) 
yield whidt is needcdw hre~lk"even\1n an imrestment in lime, .. Howevel' ~ there is no indication of 
whether su~h:l r.espollse {stlch:ievable. ro make dns decision. the fnrlll mrmager must tum to 
Whntever teh~\lnnt technical knfrwledge is~wnilabJe on l)rt1duclion responses to Hmein theirdistdct 
(W 0.1\ the relevam soH type andm;)ke a judgetuent *lboUt, this inf()nnation in theCOl1texl of the soil 
type of the area in question, 

Soils in theare~l ofthf! ~ase srudylhrmhnve ncidified tn the polruwhere lime responses lmve heen 
nbtained inrdulllinlutlH'iCusitive wheat ~ultivars (Cnvent.ryct. ~lL 191{9).tvl'ore recent investigRti<)lls 
Im.ve showntlmt cropping rt11utt0l1S cHntaming lupins are known ttl have a signifh::tmt acidifying effect 
(Cnvcntrynnd Shmery 199tL This int\mrwJlou is suppnrted by lncal knowl.edge that tlirrners ill the 
4istt'ict rely OIl acid"wleram crop culth;nrs tn mainmm yield~" hut lime 15 gener{lHy not ust1d a. C. 
Avery pet's. Cmntll.) 

The most e;t;tensive w~'lrk on crop response to time tlppHcatimt ttl oorth",east Victoda was curried out 
at Li1lit)ut (Coventry et. aL 1937). seven kilntllctres snutll of the Vi.ctori!!}) Ilepttttment ·of 
A~{icultuI;e's Rutherglcll Reseu.reh Institute. ~Uld ahout 11ft" kilmllctres east of the CftSe study farm 11t 

Lake RtlW.iUl. \VhetU grahl yields weremensured ina t-ieldexperinlt:'nt(lvcr five seastms fronl 198} 
to 1985 The /lvcmge,mmml rainfall at .LiIHpUl is 590 mmund the snH is .a sundy ,clay foam. 
rOy 233, \vUlt a pll of 4.31 in the top {(leU) at1d (\ pH of 422 at ~\ depth of ten W l\\·enty 
centulletres. Coventry ~t, at (t981) desctihed this site as strongl}r add-,vhh n dens(' hardpan .. They 
t\mnd that: 

Gram y(eld~\\;ere m~re~tsed each yeilf by hnth hIlle and deep ripphl,g. 
but the ilpplicatit1t1 of ImlC wa~ ncces>;arytt~ uhtain henef1tlhll'l:1 cicCI't 
ripping 

Analysis nt: their re~ults ~b(~ws thal the ~werage ~innual crop reSpi,n'iC to hme achieved nverat1ve 'ye~lr 
pel'lml \HiS far itlexcess of what was required tohreak"'f!ven for aU fnur apl1hC4Hinn rilles hwesligated 
{s*!t· t.ahle 2}. If such respOIhcs I,;ould he dupfkillCd on fhe ca~e study ('H'm. then the ~\pphcatkm .of 
hllle tuttle \V\VL rntatmn Wt1utd he ~lll extremely pr~¥ntahle hW(t51meoL cv,m at the fifteen per ctmt 
real discoum riHC. 

Hnwever. the cntical qUt!5tfon is 'How fl!tevant arc the rc~ult!\ .1\,'Juevtd at LHHput. to the ~ilse l:Itudy 
farm at .Luke Rnwmrr The soH at Lake RO\\>ltm;\ a hlam (Dh 2 32) wtth a pH in the surface len 
centimetres of 4.3. and. a plJ of 5 () at it depth nf Icn to twe.nty ~enti11letre'i. wJ~tlst the \'nmfaU lS 
somewhat lower lImn that at LiUiput, heing an ()Ver;'lg:e of 52! l rum per annum t C i n:entry I.!t at, 19R9), 
Thu~. the ~ite at LHHpUf i~ fHf mnte I.lcid than b hkety lu he lila Mtuatl.oil fm the ",asc ~twJy nm'll .. it 
LU.keRowan. 
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A v.ernge. nnnunl .crop rc,5pollse (%, 1 acJlieved ntl.HUput cOlnpnrcd 
\vJth the r~spmlsc required to bl'c{tk .. evcn on tbe cn,.~e study farm 

tlimeevety () yrs r] = 15%). 

RUle of IJmc 
(tlha) 

(l,S 

1.0 
2.$ 
S.O 

IJlliput 
Response, ( %) 

24.99 
55.76 
54,20 
61,Sf 

Jlre!lk~cven . 
Response (%) 

3.U 
5.83 

11,27 
14.00 

Similar liming expcri!mmts v;,) those described nhove ha\~e subsequently heeucntricd out m thirteen 
sites across lwnh-cnsterJ1 Victoria (Cmrenu'yet.nL 19&9), Impo.nonUy. for this~tudy tlue of the sites 
chosenwnsnt L~.ke RO\WHL J30th an ~tcid .. toleranlcuJ!h'ttr <If' wha'lt fev. Ml110nglnnda sensltive 
cultivar (CY. ():'\Je~') were ttialed at Lake Rnwan,H()wevcf'. only lWt) year~ nf results .IHlve heen 
rcp\)rted and only two appHcmiml rates of lime (1 J) and:LS t/hM have been investigated, 

Tltea.verage annual crop responses reported in table 3 are h:)~ed onan~dysis of these results. l...:irnil1g 
of s\)i\s growing the netd sensItive whem cultiv~lr~ (Jdey~ ul Imth Lake Rmvun and Lilliput is a 
profitable investment. Large rerutlls w{)uld be pussihle if thisrc5f1ot1se was muintained for up tn six 
yeats. as bappened in the earlier experiment (Coventry eC nL t987LHowev~r. even if the response 
wasunly mnlntllined for three .yenrs, the investtmmt would still break-even (see appendix 2 for the 
break~even response required when lime is appUed every thn.w year!:;). 

'fable 3 

A vernge annual crnp response ( (:~ ) achieved in trial~ 
by Coventry et aL 11989), 

Rate uf Lhne 
(t:h~t) 

LO 
2.5 

Lake Rnwnn 
tv. Oxley cv, Mut.ong 

J6,28 
23.94 

572 
11.HR 

LiUipm 
tV Ox.Icy 

37.49 
58.35 

The yield of the ullliineu acid~tnlerantcultivur. !\'talnug.. wa~ "-imUm' In that achieved hy litmns 
tV. Oxley at hoth nltes of lime npplicntioll (see t.able 4t Thus. the benefits nf u"ing ncid·tnhwmt 
whent cultivar~ in the L~\ke Rowan district nre confirmed. 

However. the applic.iHinn of lune to cv M.at.ong. at Lak(~ Rt)W;ll1 t!\ a qUt!Rti(ltlHhle investtnt'nt. The 
crop response flchie\:cd would need to bemairUuined for In exce~s n1 'iIX YC{u's fur an npphcl.\H~m of 
1.0 tfhu and in exce~s of nine veilfS roJ' 2.5 tlIla if the hum IlHll1UI,tCr wns to hreak-even on the 
investment uta discount rule of i5~:' b\.en though Coventrv et at (l9k7) have demonstrated tlu~t 

1i' • 

reSp0t15eS ,can be mainmined ft1r fi\'~~ yeats at Lilliput:. thi-, wa~ on a much more ucidtficd boB than 
ttt the Lrtke Rowllilcase stUdy farm" The lack llf dnHl on the longevity of lhe crop rC5pnt1S~ (0 hmc 
of Lake ROWUI.l Inti'eases the ti&k associat.edwith making u um.:islon huscd on lhi~ limited, hut thentlly 
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iwaUablc. dat~t It is ohvious from me resuhsd.mt the fnrmtnnmtgcr should be gtllWit}g tlcid"tntunmt 
eultiv~u·$.H()we\rer .. the .net hcnnt.!tsnt1 Hming these tOlerant vtltietics ll.ndcl' thc!SQ conditions is 
uoubtful. Uuder the ctrt:umstnnces~ it WtlUId.lIppenf' t1H\Jlh~ farm nltma~urshould most Hkelydefcr 
the decisitlf.t tn HnK~ the \V\vt mmtion until umrchtfbm.lutiml is known Oll the Umgevit.y of its effuct t 

(It wllHlhe SflU becmneli addic enough to genct'otu the level ofrespmtsecurtendy Hcltievedby litiling 
mlJUipl.lt 

Tuble 4 

Hxp.erin)l!lltaI whent yields (tlh~l). nt Ulke Rt1Wnu 
(Cnveutty cr. ai, 19&9). 

WheiHCu.i tIvnr: 
Rate· of l.Jme 

VeiH' 1 
Year 2 

t'V. oxley 
1.0 Uha2.S!.lim 

2.48 
2.12 

:1 60 
230 

Cv .M~{t.()ng 
Nil 

2.92 
.2.12 

The ,Y.iolcl teSpOllses of three mixed grnss,.clov.cl' pastures at Heechworlh and Lake Rowan hu.r; been 
investigated by Ridley and Coventry (1992)\ who found: 

At I"ake I.lownn t no growth respollses t.o lime were seen in ,my 
pasture treatment ... 

'rhus" the npplicnU()l) of lilll~} to pt\sture is till investment pt'obnhly not worth further consjden~tion by 
the cnse study farm manager at present 

If the soil continues to ach:lify. then the farm manager would need 10 reconsider their options. as an 
anJ.iysis of the re5ulL.~ from the Beechw01'th site (pH = 4,.2) indicate thm: un application of 0,5 tlhH 
of litue muy be profitable at a discount mtc of 15 %. if the yield response repnftedcan be mnl11taitlcd 
for at leaM six yeurs (sec table 5). 

Tuble 5 

Average iumunl pasture response (fJt·) achieved i\llri~ds 
by Ridley al1d CovC'ntry nt Hcechwprth (1992), 

Rate of 
Lime (t/ha) 

0.5 
1.5 
5.5 

Break-even 
ReSpOtlfiC (If: ) 

13.66 
37.57 
61,48·1-

Pasture RespOHse ( 'it· ) 
Phalaris Cocksfnnt Annual 

14.14 
1959 
31.28 

16.60 
7.02 

15.57 

4.69 
9.85 

13,28 

Such longevity of response hus recently heen reported Ht. three hiles in sOUlh~~rn New South\V,tlcs 
(Scott nIld CuHis 1992). Lln\vever. responses of the meier of unly iU" 12 ~'f were achit,W(!u {hun u lime 
~l""n1ication uf 2.0 tllta in the Net\' South \Vales wt\rk. Such a rcspnllsewould ".lilly he proflwhle \Hl 

".-: ~aRe hludy farm If the wool price wtm:: to rise to in cxces~ or 1000 cems PCl' kilngl'atn nnd rcmnin 
at this level for the period of the iIlvcstnlcnt {see figure 3L 
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Thustthe hestnvU"nflblet¢.clUlic~l.lllfOtml\liO)1'htdtcat~s lh'ltmCj)JmlucUoJ) tC$P()llS~S tequlred,l(lmnk~ 
liming ,t Wt'll'thwhilehlVcslllleIlt()~ltheemie study tbrm:t\reno~uchieyuble witbpnSluresnnd llrc. til 
best~ a tisky'possibHity for th~ cropping to(aUmlatpt~Sent~ ·rherefhn.~! lU'th¢ Jik~ly level· of 
responses at 'lhe .c\Jtrenllevel OfstlU ~l(!jdil)' ~ use~rttCid"lUl~rQntcrops~*nd cultlvars· would seem· to 
h~ lhemosta'ppropr1at~ action tbec,usestudyr~ml1ma.nnger shoul.dtnke tOtombtltsoU~)cidlty • 

... lherets a riRk dUll relhmce ml ¢'i'tlP ch()lceal()ne~t\mlnot limlng 
to tOI'rcct;acldity twill u.t thnntely result in pt'od~letivity losses as the 
soil nCidHles(Sc(}tt arldFishet 1989) 

It Is true that this l"iskeX:istSl nndultimateJy losses in prorluclivity could occur .H"weVel\ this'llm,Y 
'()( . lllay l1nt he ~t mnjo.r pttlhlem ~ ns from, u farm ,tmmngcmentecOTltllnics perspective" th~ most 
ilnrrnpriateuction to Htke alwnys depends tJtlthepro.tlt:;'lbHity 'ofaf1ctmnive 'wrys of llchieviug 
partieularends. 

'ft) this case. the nherml1lves ure {'{,contiuue tonUow the soU tu a.cidif1r nml simply us~ :llcit,l·toletam 
species,~o:r m t:tlfl'eel tbe m;idHy with lime, Qultecle~lrly the :fkst ult:erililthrc· is tbemust, proiJI Ilhle 
ntprcsent,\VbJle tllc soil Usclfmay he degrading fthnt i8. becrH11itlg nmtci.lcid)4It hus }'ct tr.,desntde 
nu' enough to make Ihningut thls Sl.ugc tllotj:!profituhle tbtUlnot liming iU this slage, \Vbcttthis 
OCCUl'S" the fartn manager should take action, 

The results of ,the: unalysis OJl ,t!lec~lse study far.m mdic4fcd iJlut the response roquircdm hreHk .. e,*~ell 
Oll ~m iJwesttmmt in lime. usingcurretlt priccli nmJ a dl~tnulu tute of fifteen ,percent. were 
signWcttntly hlgher than tlmse achieved in ngr(lnnmic tti~lls in the local district The l~reatet" the cost 
of lime or the lm\:7er the .price of' wm"l ur grain .. the ;greater the reSp(UlSC reqwl'cd to hrc;tk~even eUl 
the investment ttl tune, The discount nne used tn theailaJysi~ wus ul~nctlticaJ, At high djs~{)unt 
rates. tIle loss nr future returns from soU acidity ",tas suhstnnlmUylo.wer nnd Hming wasevcn lessor 
a prefelTcd inv.esu11cnL AIIO\\l dtst~(lu.m rales the losses of returns ttl the future from suH acidity are 
:relnti1.'ely higher thuu\\'lthhigher discount rate~and (h~ mote .likely n j;!; thallinting wW be ft 
wmthwhileinvestment Oll theCi\lSe Mudy farm. 'fhisinformutionlcd to the judl!emen~ that it would 
he hest if the far.m manager did not invc~l in lime at p.t.esent, 

1hus f the prnblem la.cing the dccisi()n~makcr is nm .!iuH (tcidity itself. hut judging whether .the degree 
of degradatioll frnm soil tlciditvis suffichmt for hW(!!)tulellt in lime t() reduce ~oil ~.ciditv to he the: best 
investment ~lvnlluhlc. The brertk-evenmethmldevelopcd in t.his studypruvides t,Ul al,proach whit:h 
the farm decihinn"fl1;tker confronted with 0 puncHy .of infbrmattnn. can use to assist in m~ddnf.! this 
Judgement 

********** 
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A.l~I)I~.Nlnx l 
l~l~'llN(~ SrRA1'It(~lES' tlSlt.)lN~tH}i~ :ANAliYSlS 

L wheat! whent ! luplns 

Whent I tints Ipasture Ipasture l posture I pasture 

:t permanent p~,sture 

Discount Rates; 

~hning.Rates: 

Liminn Stl'I.1tCf!ius; W\Vl. VlOPPPI' 

1. ev.ety year 1. every yeat 

2. c\'cry 3 years 2. every 6 yetlfs 2 

3, every 6 years 3. every 12 years l 

4. ever) 9 years 4 years i & 3 4. 

Total Stratee.ies t'br each rotation: 

,5 discount rufes x 5 liming tdtes x 4 strategies = JOn 

\V\\ft,. 

WQPPP.P 

PI) 

every year 

eve!'y 5 ye'ars 

,every 10 years 

every 15 years 

1. Smne extra strategies were tun thwugh the spreadsheet to provide consistent data for the 
u\bles in the results chapter. These were nne~nff strategies to .assist with presenUUi(Hl 
0111y 

2.. A summary of the results achieved tbr each of these three hundred strategies is provided 
in appendix 2. 
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