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Twelvedryland' p&st\lre .. imprw_nt st.fat.Si •• aev.'1oped by ·th. C$tRO 

were .v.luted to determine their econoildcviability fot adoption b1 

graziersin tbe,'l,'huringowa ateaof North QUeen$land. liv.alth_ t1ltel'J1t 

str.,tegie. ver.profltablaun4e~ c;ul"rentaconc:gic:ccmditions and,far 

typical, openwoodl.ndestablishmentconditionll. TbeSabi arals-lliUM 

mix. the native ara$a.-leg\llilftmlx a.ndtheRhode$' tra.,-legPlM JdJt stoekeil 

a.ttheh1gnrate ofl.25beasts/ha War. the 'mo.tprofitabl.... The other 

'pfof,itables.trategie. were'" the Sabi gra$ •. -l.aume :.uc and tnenative 

sraas-legumemix stocke4 at the moderAte level of Oil 9S~ •• t.lha. 

Three st'rateg,ies,involving the .nnual~pplication .of 100 kg Qf 

nitrogenfertilizEtrper' ha on 'the tl11:ee gr.s.es (native,$abi and Rhodes) 

instead. of tn •. legume lJdx,were the JnQst. qnprotitabl_ andtesuitedin 

s.v •. re/.concmti~ .10ss.a under diVet'se ecotlofilic conditions.. Three low 

1 eifel stocking rate strategies (0.65 beastlhal containing the leS'WtlentiX 

plutlone of th. three grasses were assessed as unpX'ofitableundercurrent. 

econoftlie conditions. The other unprofitaole: strategy· vas the Rhode. 

8r.sa .... l.~ ll1lxstrat,gy stocked at 0",95 betastlha!' 

The key economic: variables affecting the profitability of pasture 

'lJIprovement strates;'tts, were the interest. rAte , finishe.d and store cattle 

pl:'iees.Hodest.dversEt change!S in these three economic variabltUl' led to 

the m.o$tpromising .strateglesbecom1ngunptofitable. 
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INl'ROOt1C'lIO)f 

Baat pz:Qduc:t1Cln is .• major econQmic activity in Australi .. : it is one 
• of thtthr". ..jor$.QuX'cctS of foreign e"chartle senca;-atedbythe 

4SJ::ieultural s.ctQr (Staack.1 ~ Killer,. 1982". 'l'ropic.lnorfhem 
Austral.!', lrilicnincludesth. ataaofthe study .is a princ!patb •• f 
.p,"oducing ;resion i.n I,u$tr.lia.. (Tropica.lnorth.rn Australia Ii.. above 
the Tropi~ of 'Capricorn tndhasan annulrain!all &b~v. 500 .> .. 

Th'.JtlI.jority ot beefproductionig til. tropical northi. b«sed on 
grazing p.s.tur.StPt'~~ntlynativa ira •• IjI$"~ Bec.use tb~s. native 
past.ures commonly have .inadeqt.J-.tenitroa;e1h pho.spborus and other 
essential mineral elements, land have a lQ1( digestj,bili:ty both in the dtY 
4flU wet seasons, improved drylandp$sture$ provide an .opportunity fcr 
si.~.!let;ntly higherlive".ight. ,.il\s. 

Over the past four decades textensive res"a.,;c:h into the dt.velopment 
Qf ith1'rovedpastures in Australia. has: beencatried out by the CSIRO .and 
other' governmenta.l organizations (t'Mannctyje. 1984). Despite this fact, 
~he adoption of improved dryland pastures bygrAZiers M$ generally been 
slow andhasprobablynotbeenconnensurate with the high level of .public. 
investment in. rese&rC:handextension. OUe ottbe16S million hec:t~u~., of 
pastures in Queensl~d, sompasturesamount to only about S million 
het;tar",s (3%1; the remaining 160 million hectares. are n3tive graS$«s 
(Grarnshaw and Walker', 1988) • Moreover ,the sown pastutes have been 
mJinly established in the lnQre fertile subtropical p.arts of 'the State" 

Theec:cmOIDic viability of in1provedpastures is ,theprinc:ipal factor 
of lnterest to g;azier.s ,.,hoareconsidering introducing these. pastures 
intQ tneiL" commercial bE!ef cattle operations.. Thisec:onomi.c viability 
will vary with ~h!!ngin8 climatic .'ind market conditlCirJs. Climatic 

changes can be 'very severe in the dryl,and areas of north~rn Australia 
because of the bigh variabilitv ~.t t'ainf'Al't .::\n~~"""'''.'''''''''' -------~----
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dr.ought. In addition. since a. considerable· ~untQf th. be.tproduced 

in 'thisJ;eS!Qn. l.Soxpo;:ted. prlc..receivect by b •• ! pro<luctitrs are 

subjec;tedtoworld market instability o"eJ;'vhich:Australian Ir.zie;s have 

little control. Thus,ch.naesin profitability urtd..rv.ryingclim.atic 

and market conditions wj.l1 inf.luence·ir ... ~lyth. adopt5.on decisions of' 

8r.ziers~oncerned abo~t inC:QlDel:'i$k. and busines$.stltvival •. 

The key vAriabl~saffecting the PfQ!l.tability of Ulprovedpas.tu.re. 

in tropical andsubttopical Australia hf.ve been identified by .sever,l 

~conomicstudies (Firth !S .!!.' 1914; Evans, .1.915; Rob.inson andSina, 

1975; fiiek$teed,. 1983). The.1'D4jor'V'riabl.a ",ereinterest r,.te,finl..hed 

ancistore cattleprice$ and est4b.lishmentcosts ofimpro'led, pa$tures4O 

Pulsford U9.~O)also demonstratedtnat the 6QX dCQline in the ft:ti 1 ized 

pastur:,~are& in tropical an.d subt;oopicalQ,u •• nsl.nd :in the ItIid"'1970'.~ '4~S 

the r~sult ~f increases in fel"tilizer prieesand tnecollapse of beef 

p;,:,ices. 

Comparisons of the economic viability ofn4tive anc1 improvedp4sture 

altern~tives in tropical andsubt.ropical Australia haveal.,o been 

undertaken. Hitebel" (1.9G'6) repc.rtedth&t tnestratas), o.fsupplelil8ntit)g 

steers grazing onr.ative pastur~s was more .p;ofitable th4n $\JPpl~n.ting 

steers on improved Verano pastures. Wick$teed (1978) established that 

lesume (wersownintonativepasture. andplouahed and tullyso'Wll grass 

legume pastureestab.lish"d on previously cleared open native 'Oasture, 

were profitable but became unprofitable when established, under certain 

itirgin open. woodland eonditions. 

Whilesucb stlldil!.$ giv(tsubs1:antial information on the economic 

v~ .. bil:ity of imprOVfjd pastures in tropical northern Australia. there are 

$~veral iss'les whie:hare not well addressed by this literature. First. 

the effect of the grazl.er's planning horizon on long-termprofit.s has 

lar-tely been neglected because 'Of tb.e fi.xed term planning horizon 
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cOIfiIIQnl.yusedby eeol1omists (e'.8..10 y.ars)" Thea,razieX'·s p'laMini 
ho'tiz~n •• s.nt~.11y det~nt£n •• th .. level of hisshoft-tam 'profits. 
,How.vi.t" lon, ... t.'r.1Iprofit. a~. critically d~p~dent ,ontbtt 'pintenance of 
·~suata1nab,l. resource, bas. which .. llo:vsfor thetiJJsely replacuwntQf 
pastlU'Q'$ in order to avoid landclelr&da"i~n.. Th.sen$itivityof p;'otit$ 
tQ4ifferentplannini horizons is/therefore ,~ 1Japortant i$luein., the 
.liihtof ,current, concerns, ,aQo\i,t land d.est'a4ation ·ancl ecolosie&11y 
$ustainabl. prcxi,uetion (Kott,. 1986: Kirbyancl Blyth, 19,87) .. 

S,c:ondly.th. 6lxperimental data ustJd in _n1 .U!o~C analy... ,bas 
.en.ral1y b •• ncollaet.d fQt short ltllriodsof tiM, su.f!hu, one .e .. onct 
two, ye(lrs. Tbes~dfttamiihtnot provi,a., ,-ccur,>.t. estill.te. of 
p~Qfitability, ,e:rpee:. .. l1y so U!'~d.r changing climatic cond1tion$...Tbe U$~ 
·of :. orme. titr!~ seriesd.ta f'romcontinuouSar4zinae~riment~ is 
necessa..;y :to eaptcre the efleet ot vQ4ther variability (e.a".d.rought at 
certa.in periods) on profits.", 

,Finally ,econ<.mic: ,waluations-ot' pastureimprov~nt systems need to 
take intoaccounttl#enewt'is.ky economic environment -which .no~ 

cbarac'terises AU$tr.lia. .As mentionodabove,} ~b. pJ."obleltlot slov 
.4opt:l<m of improve4pa,eul"s l dQc\l.r:QQnted by authors such.s Robinson and 
Sing';)ver a decade alO. eOlJtinues in the 1980· s clespi ee the .increased 
':"4il ... ~lit1Qf thesepa.sturtUI. H.", economic: $tudies are thus n.ed~clto 
help~a4p5 'th$agen.dA of biological scientists involved in the 
developm4ltnto .. fn.w tropiealpastut'.sy.tems and to ensure that 
iru:"easingly ,scarce publicreS4ultehand extension :resources al'e 
ef:{iciently u!ied~ 

Theec:onotde evaluationQ! pa:st,-Jre ,managerr..ent $trategies presented 
here i. based on 1 ong .... te rm production da,ta ftom a continuous gra.~ing 

enperiment.. It .mea$tires the sensi.'tivity of the profi.cabili,ty of these 
:$tt'a.:tegies t.Qichang~s in the pl~nning horizon and,theatonomie 
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.nviX'()~~t: of ir&~i.t$. The Specific: cbj.ct!veCifthe $tud1"' •• ' to 
4etetdnet.bep;ofitabi.,lity oft\ft;l". 4'ty1a"<I, ,p.sture ~t(W .. n.t 
.t1!"at.,i •• ~bicb inV'olvld ,inttod\ic;.a andn.,tivep •• tures ro These 
.tr.tecie. "et.4tV61aptd.b1CS.lROatthet.nsdQW1\ R'.~lbtrcb Station in 
NOrth: ~n.l~ f·rQf$1971 to 1987. 

In"~t.: follovs.. th. procec!\l,re. an:J JHthod$used it'l tn.stud,.r. 
fir. t: reported.. OUrr.sul,ts .u.tb.o;,' ...... riz..diand cU;seu. •• d in tne 
I.at: .t.~tionof the pa~t'. 

mERIHD"tAL D£SIGJI .AJl)·SOURCESOlDlt.tA 

The e~p(ttit$entat the1~nsdQw:nPI.$tur., Res.areh: Station. SO k,m, $outh 
of Townsvl1 Ie , Queensland., consisted Qt tV .• lv.pasture tr •• tments 
inf:orporat.a in: 8: randomisedcontplete block des ian with t'lfO r_plicates, 

tor the lesume b •• ad treat.ments and only sin8~e:r.plica.tes for the, 
nitrogen .... fertil1~ed g:ra$$J;reatm,nts. The tvelvatreatments are 
desc:x:ib.d in 'Tablet. 

lblnativ. pa.st\1re lreAchosen tor ttl. experiment ha·$,lleen clearea 
,and, vi. earryl.nIA'pa:stute:whi.en lias dominatecloy spea.~lra$S (Hetet,onogon 

contortusJ. Xans,J.:roQ gras$'(Thel'.ledaPriandra), giantspe.r.gfaS$ 
(Het;ef9P9'otttTitisarus) and .Bothriochloa $p4lcies .. 

The.pIstUres w.reestablish.d in Janu.ty 1917 by bUJ:'ning and d.iscing 
the natiY.p.$tur~.ov.r$o\l:i.ng 1tith the seed mixtures and, applying an 
initial I"v.lot superphospha.t.eatl00 kglha. Duringtheestabll,shntent 
phase,; al1t'lloivepasture tr,atmentswere gra~ed at the same stocking 
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Q .. 9i st .. tlhA.. ltr~July 191'Q, thtet $,tQdtins rat •• Wlttti UIpo$td- 0.65; 

0.95 .ndl",~S .• 1:,..r./b.... St •• X'c ~.t. intrQC:luC;$.:l . .a." •• raftrs anti· 'ru.ine1i; 

onth •• xp •. riJilln;t for t;.U) Y •• t;,. they,,-re T,pt.'I!.a.".ll:is.CQnd 

June' July-by_ ntV batcl\ Of¥t'.n.!: stnt's ana, l$.vew.ilht ,41nssreJ:>e 

:tec:ordedfll<)nthly.,Th-anitl'Qsenfertl1i=ecct .. ,p.Jtur.rs ".::- stoc:ked&t 

,1.2S:Jteers'p.1' ha..They ,rtc,!ved laO k,/NlhaJ:rt in: ,two eq\.tal 

applications :.i.n$l?rinl,anci Autumn. 

the. '~r rilins :intne ta.tJIx ,.a~softbe ~l:$:Qent. t1981;,...:1987l 

vet'ebelcvth. Aver"a. of the .ntit'ot.n .... y •• r'p.riod..ln.ddition. 

severe UrO\llbt.soceurrect in 'brae )" ••. ;,s.Th... f.ctor. 1.dto 

cODsi4tr.ble :s'tr.eS$01t ,tb,e blab. ;!Ittockins r.tetr,a;JM.n:t. l"4inl totbe 

r~v •. l Qt the e.tt~l$ ffQQthe pad<!tte'ts fOl."'$.ver.l w .. kt ·.in .$()Mtl , •• ts ... 

Th:tieftec,t ·of is\U,lmet'r:ainson th.e pe::'.fox.,nce aftb(t tattle: is 1/«11 

dQ~nte4 inthft,\,nnual Rtport.so'ftb.CSIRQ Qlvision <If Tropical Crops 

an.d"$~\tr.',tr9m 19'191S0to 1986/87 • 

. PAS111R! l':lreROVJmENT ASSUHPllONS; 

In Qt4er .to analy.s.; tbe eeonQmicv.i.bilit.y t>t tbi.,~p.t'~'nt ,va 

t,t •• c1 .s.t,Qt •• $~J1lptiQ'Jl$ r'SArdinathe ar:a;iet *$ pt(,perty,p.st~\r. 

e.t.bl~sb1M:ntand mainttJTJAnee,andU.v ... tock.. Each 'S,sUllli~tion refler:t"d' 

th.eSIRO ·.~.r1.ntal,(';onditionlandlat: actual arazinaconditions 'intbe 

stud,)" ar:.a ... 

the Gtqi.r~·s h'.J'ty 

Gr\lzi~r.$ ";~th.xt.nsiv. s;",aziniP1;opertiestestininewpasturu 

aevelopments w>illgemer.ally use . .t relati'/tlY$mall 200 hf!C t are paddoek~ 

for 'tld .. st\!$ting. We t:husevaluated th& ~eon~i.\: vi •. bilitYQfth-. CSIRO 

trial$ outh. b.'.i,sQf a ,typic •. l 200 ha; paddock.. 

W. a,.tuned that, the area to b. ~$tabliah.(i with 'paet\l;euas t:Qv •. red 

,.",ith virg~n open woodland •. "Jhieb is genera'i!y the case in this region .. 

,Such an area WOUld, ne(td -:.@ ·e:l.'!:!e4,~d. fenced 311dplougned h~ro::e the 
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bJprl!>VId :p •• tur.,~~ould;a "\'tVn. fu;>tb.t. I,bota and ",at$rt.mc1lCuld. 
'ftt.a; e:obe 'In,Ul,l_dbefQre theC:4tt'1.cQul'd, ·b4tal".-;ted. The '}Jroptrtl*$ 
fud.t~. intX' •.• tr'ue,tur.w •. s ••• ~d.to' be..uttici.ntta'c~ w.1thtbe 
.~tt'. 1.~.v.$.tock ;1,nvolved..Thif/'WOttl.4 .actual1yb.tM C.Ste; torf.n 
Rtensivec.ttleproperty b.aIJ~l1nl' ,the: .xtr4 ll.s to 250 belst.for til.: 
200· .!\tf;tat. 4._1()pM:nt: .ss~inthi. $tQdy. 

e"~~~lh~t 

Cl.a;-inca:ndftnci.nl :¢ost.ts·!t;>rtb.20Q. hlt¢ta:epaddoek ~r. 
;,as:ti.,ted 'Uain, eontractors'ltl.tt." in the ,tea. Cl.':'inicQs:t \I". 
$6611< 12/ha.nd: t.ncinl~oatya. 51, 20Qlutr ki1:~tt:',. ·r •• ~et:tvel:f.. on­
dl:rc:inl" :cc$t';n,$lS.GS'per ha" '\f'SJcAtriri out to t:educ:. <;ompetition 
/t:~th. r.atiy.p.stur •• and 'tQ;p;ctpa: •••• dbect. forth- .~ntroduc.d: 

'p •• tnt.'.·", 

Th.(:o.$~ot 'hQr.e drilli.ng ,nd :!indini \flter a,t;.I d..ptbof'33 r.-.e~te$ 
1f.~.stl.~',;'fl,d:u$in8. 10CIl eorttrctetots'r .• t.s ($.1200).. ·ntebard\;Are 
pu;<:b.:nt~, for this: vatet po1nt v". 1$$umedtQb.*, 1.100 la.l.ton.Jh~ur jilt 

pun:peos,t~.nl $100 an!! a S .500 :'Il'.lcn tankforvat;er stot".seCQ$tina 

$Z." 3", I< 

the initial •• rialapplicatlQn<tt.'all fertili~.r$ and a'ted, feralt 
t"elv.tr •• tMnts eo:atS4S1toMe .. ,n'tl Sabi and "'","odesgra;tse, w.ere both 

$cttn~t ·ttl- ratlo't .Zka/h.. Hove'll'" the legume mix: va$ sown at til rat. 
of 3k11h....tb.CQ't of ,the S.tbi. •. It,,ode.s .and. the It;!a~ 'n;U s.eeds were 
'$9'"S5. ;Sll,,,,60Ind $4 .. l.0per kl ·r4ts.peetively. The ~Q$t of Lit'd.ttprovtd 

p~$tur. land in the art. v'l.$ti~t:.d .~t~. S84.66 per heetare ou. thQ basis 
of inforuti()nptcvidt4by theStafl ot' u'alu~r Generals -n.p!lrtreents in 
!ri.b,ant.nd ro~vtll ... 

r •• ·'tl.lte !faint.nane. 
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cb.I'I .•• *' the tllt_tt' •• :t_nt* 'involvinltbt lpp! i'cttlQrto£ nlttOilln 

tlttl11~,.t' '2.t'dt •• cl o,ttM 1.,~ .be: :,,-.;;.1vtd.'.:\ .ad1ii~;U;1 .00 klot 

nlt'toltn !,vert 1M.t,,,, ncnittlQ'en ""as 10: tb. (0", of ute. :.:"st1nl $lS .. $1Il 

prft"50l1 b4 •• 

" •• d..~onl:i.tln,.:ot :r:tU~n,.. ai?P 1. tr.. .'\ndt .... bb.;r1l!n. 'Q,r. 

'conttol1.d: by apr"yin. lIi,th.2,.If,S-T us!.n._. :&0 III t;-.etQr. .1:bt 

••• ociate4 labou~i t:Olt '1fa.· •• tirlatea •• _.inl ·tllat ittfJQk one .• n,-c.yto 

tr •• tt.n ht.et.t... 'IlM.·ccst Q.(w.-4contl'otwp $:\:2.,. i 1lha.n4 the 1t«~ 

e.cnttol '\I'U t.,..te4.".t'yfour ,~.r"" 

f.i .... tock. 

n.- initillweil.ht::of ,storecar.·,l. WAS 4ssumedtob.lSO ),1 

liv.lt.ilh~tQt'fl.ct.xp.ri,,"nta:lc~{lition... .'1'hefinal ct.,I_a. w.iaht 

,va, .st.!eat~=' at 551 of tb' tfin.l liv.~ :deht (obtained :frOl'l.'l the CSIRO 

tr·i,al.,}at tn •• n.d, t.»f'1!r'o"',Ye«rar4z1ngpcrtiocL1., n •• tb$ ~er •. "$swnt:~,to' 

111 S#cf the n:u."::b«r Qfc.attl_at the Indo! each tWQ-)'e:II"'itu.in~ p.tj.od~ 

lb. pt!~e Qt' :$t:ct'e clt'tl. v .. I$J.$$'tl.~d.tQ be S:SOp6tb.a:st, .. 

jrJtul.~. ~/.t.r~.r,. ,.nd, he"U:h ¢o.-tsinvolvins :t'f.<:k. bu,ffaloa.nd 'Wom. 

tr.atMnt. ft:~ .sti$Jt.d to ~e S~,,38/b.a$t.tiv.sto~ktta.nJPort (Ostl 

t~ th. t¢tW'n$vil1« :lba,t1:oitIWere e""lu.tw4asstr.'instt.-t. '. ',ropr.'t)n:i:at.ive. 

Pt~PCf't1 v., ,al'tout50·kilor.tr.:t: f'rotaTcwn.vil1.", S.l •• c~.s$ion 'll.! 

~.t:tae;td.tQ b- Slotl.t¢ •• tliiVIJl'!a" An.xtra C:.$u.tl l'Q~ut' rtolquirement 

of za· _tt-4",. pe.r 1 ••. 1:' VII aSSWleti ft:#r. the h,an41inl<. a.nltea.l h •• ltn e.It' • 

• nd ~tn-l~~jl-t.l!.n.~v 1.ho~f i~"eJ'fQr ,th.aCD h~ct.:.: _rrt .. ;:pri, •• 

t~lC:AllALYSXS 

l'b.' r:W!:thQt~ol@l¥ ve u$ed In @ut'ee'lt)naole: .n • .ly~~i!'i:! tha,t of 

tnv.~te.nt ;a~i.l~!slu Q,f'8f:,e~:'turll ptojt}ets. e·,,::etitz! 'n~ ~~s~n 

~~:lf:t:r'ti~. etJ': t~. !$l;t~u:;~an t~f ~!(\i&~8ra:attg, 'G¢r4tegy ver& .. dientl.f;:,ed. and 
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".tit" ;net p~I •• =t 'v..1,uft ()t ~, ,Ft'f.)j .•. tt;i,:dt,tinfJd.., d,l •• ~: ~ttb.Pt*.lbt 
v.lt#., :ot •• ¢b ~~.,. ;n.~ t.-.neflt(i .ft. ..b.M(lt..;;~.: ~~ •. t) "', l'b.~ pr •• tnt;:. 

'llI •. l~r.'tu ... ::totb" :e~rr.nt v,,'lu.ot intClt'- to 2';e:tec.tv.:l :in th.,luti . .;' •• 't •• .,~ v.lu.!! af. ~{'ta1n •. ~ b141.c,unti~I\ tut~rl' inc:tJM vllu •• uJl,. 't;b9. 

opport~lt1 ;ee't %l)f=~'pttiilJt M.nn~it,. i.tbf 4r~tql 1'~:I. ·t~f *My 
"~i~hi' if :!·:Qv •• tea: .~~~ ,.,r(1)t t'h,it;11ftoftht ,pr~j.;;t ittbt: 
C,PPO;tQ£t1 ~e.t ot c.:,1ta:l,.*u14.1.cc:.\1IIU1.t. to., v.l_"4Q.l~.l .. t;to 
ttl' .t pl' __ nt: 'V~ltl~;., 

,~,lJri,::i:q t.ot,!:OA It •• Inltltl,l' q •. ~,to bft· tin ., •• J$,. 'n.. Mt 

pt •••. llt 'V.l~."t. p."tu::I; .tU.nq .... t att.ta., '011'.-: ~". lif.·,of '~.' 
'projt,ct 1. ·tl-A,r.tott .~t.a ,*,: 

10 .,' ~. 'Itt .. Cit 

~\!! .. ,2:,: +< ;;C 
,*/0; 

"'!;ttt·N!v lt !tf t,tf; ~ .• t ,pt.#tnt v.l~. 01 i:ne~.~ ft¢#,lt:;ateI1' j.;: lit ::..' tit • ... 
,ltC$S :'~fJ:n !@f Itt,lt • ." ilttlt •• lld:O:fti_ t: ~iti.,th .. tqt-.l 4;C.$t, cf 
stt.ttl,j" i.tt:itJet ..nd t isth. dis¢:oun:t .t'&,;. t.fl~~tlnl~h.: 

~pp::)rt~mt.1 'll:~.t~t~.pit.l .• 

n.t •• t&~lilbrMnt "'!th' p .•• turt:. Qceurred t'nmcr~th. 1l.tQr,I t~. 

l·t,J:#in,'byth,e anbal;u;~Ytilt :1'1'0).. nt, ;.t,~l,.w.~.th.nitu.dte!r 
t1v. apptexi:lalt.ly' '(li'O-y' •. t p.tied. (trora '1";' 1 to 10l. 'tbuI.It'O'l' 
;f.;urn' 1Ietl :r.c.ived cnly' (.,th, .~4 .qf, ... r 2. 4. 6. a ,ndl0tbrQUI.h 
th_ (S.tt'fi)~' ·thm ~"ttl...a~!I!\f,.t t CQ$t$ 'were; ir..eut':ftd evt'ty y •• r 'Of ·th, 
,rQJ,ct. the hi,"~.l*;f)lit.e:i~ul 'Of .$uptttpno,ph«tl t •. :tili,;er o(:c;ut,red 
in 'y •• r 0, ,a'f ill., ;6 an~, 8. '\1'btll the ", •• 4 cQnttoloccuttttd in ye.r 4 and 
a.. 'the~t(1rl' :r:,ttJa wer.e J!~t<:ha~'4 a\tth.~eginninl o.t ye.r 1, 3. S. '1 

&n4 ~. 
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~_t~ tI'Hts(l ... t. j: the,.,.tett.nk.l.trm. ftnctnl .net .~~ Qore).", 

.putur ••. ~ t.~ y.t.ri'~ Wr...~tQh&v.QQ· •• lv, •• ".tu., 
1.£t attbetnd. often 1_.1'& .Of .• ;.zinl~T'n, •• t.·r_1nlJ1J ".lua WI • 
•• *~, for:: th. iI.ttl." tint,. 20,,..:.tl X' .. in!q vAlu.fqr '.n<i.1'lIaM;tbAl 
bar. 4n4,~y •• t.;· t.uinltt' 'valU.!for tbtt ~tov..a: :lmd .ttbe ~ of: 
th-':PI:Oj,C:t'l.. 

tbe'&nnu,ity (Ail f;ot.r-.PQqr1inl 'toth.~t Pt •• ti1t.tm~JY41tl. of 
p ... ture illJipr'QV"nt: .• tt.:t"y i v.. c.lcul4tG:U$ina; .~ '!onaula reporte4 
in 1Jqn.an (19$1) ,;. 

NfYiCl .... r) 10 
Ai- ~-~~--.. 

[(.l~r)ll - 1) 

the t.et p·re,.nt "iahl~. Q(: th.t:lI.l~J.·p •• tur."n&.i .. nt .• tr.~.li •• 
Ut·. tRitt.lty df):i'Jea tor , s.~Qf fix.Cl.¢Qn~ic;eond.itiQn$li Tho.,. 
'pr:elliJn.t. vllue., \ler_thenl t.·,.$ti##t.~ ·tQ't ch-.aa'$· 'in, tbev.lullstlf k,y 
eecru::flliep4riu:, •. te.r"", 'The p'A;.~t.r$ v4l:i.4 Vet. thQ:4:1,C:Quntrilt., 
tinisnedcattlap.ricef.$to.re ,el:ttleprice. finisnedcl1ttleprie •• 
• stabll,tuaentco'to.f tn. pa..t;.ut't$.nnthtplannl.na per!odofthe 

·the, opportunity co,st. ofcapit41"crdi,coun.trate.. "4. initially 
4SjUJlltd too. 14.S·~.. ',,"hisdiscount .f.atlt was derived by ... tuaf.nl. *' 171 
'~~a.l bank interest rate (l6%, overdraftt&te plus 1% cotmdliision Ind 

ext,fa bankdt.fS_SJ ~L~u.s inf'lation. ~hicb was 1.,3~ in Aust~al!a during 
1987'1'88. this resulted in a reAl inte""est rateo! 9.1%. Art addi.t.ional 
4 .. 8%~ .. s added .•. '$arisak dis.count,. to refle~t the r~latively high d~8ree 
of .risk tale!n&, :in ·dtyland bee'feattle production. The ... 8% risk discount 
".s4T>ptQxlmltely 5'0% of there.1 inter4itst rate. (A su.mmary o! measures 
f'or 4ddrt$sing rink in p.rQje<:tappraisat i$ report.ed in Pouliquen, 1910 

I 
The lifespan of the pa:;turq,S .• pump, loIa,terta.nk f fencing. bora A'nri:'.,,.:..~,'.t~.-;-ft~ ..... " ... __ 'l!r...-.:,,.f~ .... -,.j .. , ... _ ....... _'.A itA 1III!..e'M.. --, ""''''''''' -,~,,,,"-
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... ndAndQr.$on !! !!... 1977') • The Common'We~lthBankingC()rp()r4tion 

'Qverdraft rClteand bank.charges w~re us~d in. thtUU, compt1.tations • . ~:J' \lel1 

4\S the ClS sump ti,olt that 100% of the fund •. v .• rebCn;,r()T,l~d. 

TCl~C\tionwa:;. omitt_d in this studytosj.mp11fy thfo! economiC: 

a,n,aly.sis 4 Contrac:.tcost;s were U$CH:1 ff)r all machinery anQ labour 

operations. Thisresolv.d the prpblem of arbitrary allocation ·of ll,J.bour 

an4 ntaebfnerycosts.. All cost$ vere taktn into aceo~t, except for 

m&l1SSfllllent co~ts. Hence. th~netpresent value comput,a was So x.-fttt1rn to 

management, the uncostedre$ource. 

1:he data regardil'lgthe costs of pasture establishment and 

main ,enance, were co:llectedfrom, a va.rif,!ty of sources and are documented 

in Frc;.seX' (19a1). These 'sQurces inc.ll;1ded of!icililsof the Queensland 

Departme'nt of¥rima1."Y Industries. agricultu7;'al contt'aetors, stock and 

station ,a.gents. local grazieX's t manager and scient.istsf:r.om the Lansdown 

Rese.atch Station. The prlc~s of finished cattle W"ere obtained from 

several aba.ttoirs in Townsville. 
l 

RESULTS 

Tables 2 to 7 provide infotl1U:!ti\)n about th~ net present value of the 

twelve pasture improvement strategies under dl.verse economic conditions. 

The results we. derived using base economic conditions axe discussed 

firllt .. 

Base An~l.y!ti$ Results 

Aver('~e 1987 economic conditions were used in the base analysis, 

with a discQuntrateof 14.5%, store cattle price of S150, and the other 

cost and l?rice assumptions ,mentioned abovp.. The net present value and 

equivftler t annuity for the twelve pasture improvement strategies are 
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Thtt most ~rofitable strlt&Byw4$ the Slbigrass-legumemixstocke4 
at;. 1,,25 beasts/h. (S, L,1 ... 2S) follow"d. 9Y ~;h.nativ~ gr.s$-lelllllle mix 
and thetthc4$Ssrass-lesume m~ both. .attbe l~~S b ••• t~lha. stoekinarate 
(N, t.l.25 andR.L. 1.25). Twoothe~ strate"it •• tth, O.9Sb.ulst/ba 
stocking rate ·(S .. L. 0.95 >!lnuN,L. 0 .. (5)""1'e profitable. Alttna t'lther 
strategies incluc:li1l1 the three 0 .. 65 beast/ha $trateaiesverll unprofitable 
under eurrent$:onomiec:ondition$ • 

• 
Table 2 also shows.th .. t very hiah lOSSA.are assoc~at.d. vith the 

three stratesies involving the apPlication of nitrogen ferti11zer at 100 
kg Nlhlfi/y •• r i.nstead of to. Ie awn. mix (S,. !. 1 .. 25;R. f .. 1.2SandN,F~ 
1.251. This is because o.fthe high C~,lSt Q:f the annual nitrogen 
ferti.liz.ex- applic4tion,..In addition, with the N. F, 1 .•. 2S,strat.egy. the 
nativ\i gr455 pasture broke down tQw\iteds follc\7;.n& a drought. Not 
sUrprisingly, this str4t~gy' 114$ the .. ,ost unrrofitable" 

Sensitivity analysis \ra,s thenconduete.4 to te.st t.he eff~c:t ofmodast 
chaose. ink.y .conomicpar~ters on the profitability 0.£ the pasture . 
inrprOVemtlntstr.tet~,es,. The parameters". varied were the discount rate. 
store cattle price, finished cattle price, the establishment cost of the 
pilsture andtheplanrr:ng horizon of the grazier. 

Changes in discount rate 

The discount rat~ 'lias varied from 5% to 20%. All strategies vere 
unprofitable .at the 20% discount rate. as rhown in Table 3. However. all 
thepa$ture 'it:r .• tegi~$ t except for the, three nit·ro-gen-Certil.i::ed 
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,stratesies stoc:k.dat the 1.,25 beast$/ha, lIe~eprQ.fitable~ .t 'both5~' 4nd 
10% dl.st:ountrGtes. 2 

The internal. r.te; of 'return. (IRR) • i.e. the discollft; rat., at vhicb 
the net pt.s.nt.v&l~. of'a.past.ureintprove1DI!nt .stratesy wast.ro, If", •. 

also calc:u'lated. !'helM of the 'twom:ostpt'Ofitable .trat.g~.s.th.S4bi 
ira .... 1.S1.mlemix (S.L, 1 .. 25) and na.tive ·p.$ture-l.~ ndx(N,L.1..2S), 
vere19. 4% and l~. 6% re'P_ctlvely .• 

~es in store cattle pric~ 

rabl~ :. shows how the net present v.lue of tb.tvelve pasture: 
improvement. st.ra..tegies varies with changes in store eattle p.r.i~es from 
$100 to $200/beast. 

(TABLE 4 HERE] 

At the price o.f $200, all the twelve strategies. were unprofitable. 
!ninerease in the eU1.:rent store price of about 22% (to Sla3/beast) led 
to theQ)Ost protnisi:ng striltcgy (S,L, 1.25) becoming unprofitable. The 
net pttsent value.s of all .strategies improved with declining store 
prices, .ns expected. At a low price of $100. all the strategies were 
protitab.leexeept the three nitrogen~fe.rtilized strategies stoekeaat the 
1.2Sbeastslha,. 

--------------------2 Sineethe 10% discount rate reflected the real interest rate lIithout the risk discount. these rftsults Were applicable to gt"az.iers l~a$t cQm:e:'ned about i.ncome va.riabili,tyo'r tisk in beefproducticn (i .c.. who were risk"'m;!ur::rA 1. '!I. Th; t: m'; ..,lot .. ,.,"" 



· .~ 

1.5 

Changes !n.finisht!dca,ttleprice$ 

Variations ill the net presQnt value ot 'the twe.lve stratagie. nth 

change. 'in: !ini'sh~d cctttle prices aresultwa:r.ized in'I'abl. 5. 

[TABLES lmUl 

A ~'1% decline in current finish.d. ea,ttlepri~e. led to all the 

twelve st7;a tegie$beconsingunprofita·ble.How~ver I profi tabili tyimproved 

vith incrfJasing prices~ All strategiea became ;profitable wb..ncurrent 

prie~s w.reinc:re.sed by 10%, lIitntbe excepticmof the three rtitrogen­

fertili~edgrass ,$trategies stocked at the 1,.2S beastslha. 

Changes in establishtDent, co~t of pas.tures 

Chang,es, in n.etpresent v.alue,$ due to. fluctuations in the 

establi:shm~n1:cest ofpastttresarept;,esented in Ta,ble 6. The 

e.stablishm~nt cost ·of tnepastures denotes the: s\1mofthe CQsts of 

clearing, .discing. !:art':lizers,seeds and. aerial application of ,seeds,and 

fertilizers. 

(TABLE 6. HEREl 

The three most promisingstrategiE!st S. LjI 1.25 andN'. f, 1.25 .and 

It. .L.. 1",2Swere still prc'fitable with. C1. 50% increase in pasture 

establishment costs. However a decline in establishment cost. oy one­

tbirdrE!sulted in all ,"~,~ past.ure strategies becomingprof.itable except 

thethrE!e nitrogen-fertilized strategies and the Rhodes grass-legume mix 

stocked .at 0.65 beast/ha:. 
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Chanl';S intue platmingbori,zonofthegraa1.er 

The planning nQrizonot the urazier was equat.d in this studywitlT 

the lifespan: oftbeimprov.c:i:pas.tur.J~ This hu:;izonwl.s initiall.y· 

.a$aumed to;b. 10 year long, followina '.irGill.rstudiesin dtYlandareas ot 

Qu •• nsland(Wiekst.ed, 1978 and 'Robinson .4nciSing, 1975). l'hl.stt;n:-year 

.pla.nnina horizonWa$' fu;ther y&rr.nte<lbyth. {.c:t. ·thatthepastur •.. 

iAJprov .. ntstr.t.gi ••••••. lteoi .. U'.1 .. ;!3 beastsrhlr .t the' highstQcking 

rate (1 ~25 beastslhalshowedsigns of seVere stre$s during the ten-yfar 

°ara,zina ,pfn'iod especially in the l.st two y .. ars3~ 

Tabl. 1 showshCi1 the net present.val\l... of the 'twelve imptovement 

'$t.rat·.sies variedwitb changes in tneplar.t'linlhorizontroJtl 10 to 40 

years. 

(TASLE 7 HERE) 

The.re Ware five profitable strategies !oJ:,he'Qase planning hori~on 

10 year.s. This numb.rincr.asedto seVen for 20 to 40 year long planning 

horizons. The additional.str,J.tlilgies vereS. L, O .• 6Sand N •. L, 0.65. 

CONCLUSION) 

The economic. analysis we undertook in this .study indicates that the 

majority of the. twelve pasture impt'ovements'r~tegies tested :'y {,SIRO 

were unprofitable under Cu.r-rent economic conditions. The three most 

profitable strat"gies ~.ere the Sabi grass-Iegwne mix, the native grass-

:legwne mix and tbe .Rhodes grass-legume mix all at tile 1.25 beasts/hI. 

3 
Jones (1981) reported that the 1985-87 period (the last two 
,eat's of the experiment) 'was exceptionally dr't!' such that the 
available .tlflrage declined to less than SOOks/ha on t.he si."( 
1.25 beast;$ .. h.a $tQckingrate treatments" The cattle were thus 
___ ........ ,.._...!i. '!!"~ .• ,..: ... _ .... - ,.. 
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stQcking'ratQ. These st.rat,gies had mod.st .,conomic:stability since they 
would beeontf!unprot~t:.ble ~ith anincrttaseof 5% or -.decJ:ease of 11%, in 
CUt'retnt interest rate and finished cattleprice.resp .... tively'" 

Allseratesies involving the 0.65 beast/hi stocJc:ing rates were 
\#lp~ofitable. ;Jlowever, twoO.9S beast/ha ,strat',&ies involving the Sabi 
arus"'l~ltJme:nix,and the native grass-legume mix vete protitableunder 
.Ctl;-rent:, ec:onomie condi.tidnS. 'Th.e three nitrogen-fertilized: pasture 
stratesie$resttlted in 'i!;hehishe$teconomic: losses, under di'/en:see~onom;i.c 
cond!tionsbecause of the higbeostot the .nnual appl.ication. of 
,nitrog.nl!,In general.,. .a.t the s-,mestoc:king rate an,d with the legum" 
mixturll. the Sabi .• nd. native grass :stratlegies were much more profitable 
than those .involvingthe Rhodes grass. 

Themos.t. profitable pasture itnprov~nt strategies had the highest 
stockins 't'at.e(1,,25 beasts/ha'.. This is b.cause the fixed c;os.ts 
includinsehe establishment eosts of these:!mproved pastures were so high 
that ;pr.oti.ts Were only g~merated by stratelies which had a. high output 
level. Wenote<i that the long .... term sustainability of these high stocking 
rate .str"tegi.. may be doubtf1l1giv~ntbat .signs of pasture stress wEre 
obs.tvee! during the t·en-year grazing period.. In addition. our analysis 
of the profit"bill.ty of the impr.ovedpastures for a range of plan"dng . 
horizon. s"ggests that.an overest_tionof the resilience of introduced 
pastures ~Y8r .. z;'.rs would lead to an .exa.gg.eration of profits and nn 
unrealistic vi • ., of tbe 1 ong'" term economic: potential of these pastures. 

llhile the pasture improvement strategies led to sizeable gains in 
biologicalpr()d~ctivity when compared with the existing native grasses, 
th.production costs involved $Iere very high. The cau.tious adoption of 
the most .prom:i:sing:of these improved past~res by grazi.ers in the area is 
1ik_Iy to r.fleet their modest economic potential and the riskatt.itudes 
oftbe gtazi~r$. On the basis of our results" ~,.,te endorse the recent call 
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fr,*Gt ... h''''4naW.lke'l:'(19S8~ p.lP)l)fQra strona-); e:t'.lPhl\sisto be: put: 

dn,the 't.s.are~at~a d,v.tloplHtnt of lo",:eost pastufe t.ehnQloa~e$, in 

dryland ,tt~pie"'l .teas. 
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!lative 

Native 

N!.tlve 

tl, __ 'rdx!b)or 

N t.r;t~ti'~.r' 

(~) 

t'I~; IIix 

L •• ~ :dx 

t..J=- .~ 

.N1trosen: !.rtili~ •. r 

LafWN mu 
,Lctlume m~ 

ttl~ ~ix 

Nitrogen fertili:,:: 

L"I~ mix 

Lfauee miX 

,t'atuM mix 

Nitrcsen t.rtil:iz.r 

StQ~k1ni' 

r.te,11. 

(b""st./hI.) 

0..,65 

0".9:$: 

1",25 

1,,2S 

·0,,65 

Q.95 

1.25 

1 .. 2S 

·0.65: 

0.9,5: 

1.25 

1 .. ,25 

(a) ~.'sci.ntif!,c: names .of tb ••• gr •• $.~ ,are 4$ follov:u 

S.bi srass ... Uro~.b!2!. mosambiefemlt1:! cv. HhQu. 

Rhode. I r.$S ,..Chlqris aayana C'II" C411i,4e. 

N.tive arlL"."s ... include 1"hemeda triandt!. Het.roposo" contortus. 

and:$"v_[&1 Zie-lnthiurn,n.d 9ath~'1oehlCl. species .. 

(b) The l_.Ute:t r.lix (Qn~ist.d of St;ylos.nt1}t! harr.ata. Stvlosan!:h'l,! 

V';:seo.sa:,and~rc2ti:U.1il:!'t atrcIfut":t!ures ev" Sirl.'lt.ro .. 

(c) .Nitt'Qgen. !tt:tili~er va~ 4pplied.~t ·tarate Ctf lOG kg !Uba/yea.r. 



~.QL~ 2; Net :pre •• ,nt valu. ~d annu1ty otpa$tu.X'e ~p,fOVe1~.nt 
$t;:ategles 

S,L,l,.:2S, 

.N: Jf L,1.2$ 

R.,L#:1~2$ 

$', L t 0.'95 

'No!IL ... :$..,9S 

$; .• 1. •. 0.65 

H.L.fO .. 6S 

R.L~O",'95 

Net Pre.tnt 
Value, 
ttl 

,20519 

19692 

14689 

10847 

7412: 

-2824 

-l087 

""'Q487 

":10991' 

"""49899 

""'63481 

-83119 

Mnuity 

(.$l 

336$ 

3220 

2404 

111( 

1'212 

-462 

~505 

-1061 

'00(.1182 

.... 8159 

..... l0381 

-13689 

fa) *lhe :key' tor thisCQlumn 1$ provided in Table 1 

1 

2 

:3 

4 

,5 

S 

7 

,8 

9: 

10 

11 

12 

(b) Rank1n9' of the stta;teg:1es in, terms at prot1tabi11ty 

.......-, 



l, 
i' 

Discount .rate~% per annum) 

Stt'4tegy 

(a) 

5 ,t,o .. 65 

.5,L.0.95 

S,L.l.25 

S.F ,1.25 

R.L,O.6S 

R,LtQ~95 

Rf L,1.25 

R.F .1.25 

Nt L.O.95 

N,L,O.95 

N ,t, 1 •. 25 

N.,F .1.25 

5 

45686 

72264 

94223 

.... 16333 

29705 

42156 

81389 

... 39107 

40250 

61775 

85230 

-81419 

10 14 •. 5(})) 

15519 -2824 

34069 10847 

48353 20579 

"'37810 ...,49899 

4498 -10897 

11833 -6487 

39948 14689 

-54933 -63487 

13358 -3087 

28012 7412 

44606 19692 

-83543 -83719 

Cal The key for this colwnn is provided by Table 1. 

(b) REtpt'esentsthe base economic conditions. 

20 

-!8165 

-8559 

-2491 

-59082 

--23848 

"'21591 

-6437 

-69661 

-16931 

-9860 

-1270 

-82838 



TAal..B4; lhl1: pr~sent val11e,in dol1~~s, ofp .• stu:ra 1.~ptovem'nt 

$tt&tegi,~s:with :ehangas in .$to;rEff,;attle p~1(.'~!: 

.ltra.tegy 

(a) 

S.L,O ... 6S 

StL•O,9S 

S.L,l.lS 

S.F.I .. 25 

RtL.O .. 6S 

R.L,O •. 9S 

R.L.l .. 25 

R.!\1.2S 

N,L,D .. 6S 

N.L.O .. 9$ 

N.L,L2S 

~tF,·1.2S 

Store cattle 'prices(dflllars perbea.t) 

lOa 125 lSO(b) 175 

17110 7143 -2824 -12791 

36354 23600 10847 -1906 

516.58 36t18 20579 5039 

.... 18819 -)4359 -49899 .... 65438 

9038 ... 929 -10897 -20863 
'1' 

19020 6266 -6487 -192~O 

45160 30228 .14699 -851 

-32408 -47947 -6.)487 -19026 

16848 68ao -3087 -13054 

32918 20165 7412 -5342 

~0711 35231 19692 4152 

-52640 -68180 -83719 -99259 

(ai, Thek(il~' for thiscolwnn ,is provided by Table 1. 

(b) R_prese.nts the base economic conditions. 

200 

-227.58 

-14660 

-1050t 

-S0978 

-~DB31 

-31993 

-16390 

-94566 

'-.23021 

-18095 

-11381 

-114799 



TABLES: "NetpJ;'f!$ent va:1ue. i,.n dollars. Qfp.5tu~e imptov_ntent 

strat.egies.W'ith changes in finish.,\: c:attlf1pri~ .. 

Change in ;fln;!.~rl&d cattle prices 

Strategy 

fa) -11 O(b) 5 10 

S,L.O.65 -17852 -9655 .... 2824 4007 10839 
, 

S,L,O.95 -778.9 7.376 10847 19318 27189 

S,t,l .. 25 -1232 10665 20579 3.0492 40406 

S.F,1.25 -71223 -59592 -49899 -40206 -30S13 

R.L j O.6S -25114 --17:359 -10897 -4434 2029 

R.L,O.95 ""23293 -14126 -6487 1153 879.2 

R,L,1.25 -6551 5034 14689 24343 33997 

R,F.1.25 -83677 -72664 -63~87 -54309 -45131 

N,L,0.65 -17651 -9707 -3087 3534 10154 

N,L,0.9S -10411 -690 7412 15513 23615 

N ,t.l.2s -1586 10020 1969.2 29363 39035 

N,.F .1.~5 -100888 -91524 -83719 -75915 -68111 

(a) The key :forthis column is provided by Table 1. 

(b) Rep "sents the base economic conditions. 
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'TADLE 6:, Ne'tpresent, value. in 40.11a;s. ofpastut:e impl;ov.Jn~nt stratesies""ith c:hanlesin the.E!ustablis~ntcost'otpas.tures 

chaJge in the .jtab1ishntentcost, 

Stratf.!gy 

(a) -33 

S.L.O.65 6549 

S,L.O.95 202~O l 
S',L,I.25 29951 

S,F.l.25 -41395 

R "t,O .. 65 -1290 

R,L,O.95 3119 

R,L.1.25 24295 

RoF.l.25 -53889 

N.L .• O.65 4967 

N,L,O.95 15465 

Nt L.l .. 25 27745 

N.F,1 •. 25 -76535 

.. 
Qf pasture!S (:() 

1 'I 
O(bj 

-2824 

10847 

20579 

-49899 

-10897 

-6487 

14689 

-63487 

-3087 

7412 

19692 . 
-83719: 

25 

--9854 

3.817 

13549 

-56277 

-18101 

-13692 

748 l• 

-70685 

-9127 
:1'-

1372 

• 13651 
; 

;"89108 

(a) The keY!Qr this column is. provided~ by Table, t. 
(b) Repres.ents the base economic conditions. 

so 

-16883 

-3212 

6519 

-626.55 

.... 25306 

-20896 

279 

-71883 

-15167 

-4669 

7611 

"94496 



rULE 7; • Ne:t .pX'Eu&en,t value, in. dollars ,of pa$t:ure improvement 

sttat_g!es with changes in theplannillS hori~on 

Strategy 

(a) 

StL.O~65 

S,L,O.95 

S,L,l,25 

StF,l.25 

R.L,O.65 

R,L.O .. 2S 

R,L,l .. 25 

R,F,l.25 

N,L,0.65 

N,L,0.95 

N .L,1.25 

N,F • .1.25 

IO(c) 

P.lannins ho,rizon 

;n. ye.rs (b) 

20. 30 

-2824 806 2016 

108.47 .14477 .15687 

20519 24209 25419 

",,49899 -46605 -45507 

-10097 -7176 -5936 

-6487 -2766 -1526 

14689 1.8409 19649 

... 63487 -59770 -58531 

-3097 33 1072 

7412 10531 11511 

19692 22.811 23850 

-8371.9 -80937 -aOO09 

40 

2621 

16292 

2.6024 

-44958 

-5316 

-906 

20269 

-57911 

1592 

12090 

243~ 

-79546 

(a) lbe kay .!or this column is provided by Table 1. 

(b) ThE! planning horizon of the grazier is equal to the lifespan of the 

pastures. .4spercelved by the grazier. 

(C)~~p:t'esentsthe bAse economic conditions. 




