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SOlcctiOllOf ()pthnaUysizQQ cropphlSlW(ltis an h11rmrttmtfhHU\¢inl. decision £<>r 
fl~ml~rs, The cost of mtlchinalilyt(!llutivc (Q(Hhet~topprng t;()~ts .fshnSQ: unddclny~d 
BowluS; of crop cun lQud tC) lurge losses in )~I(!ldt In thccnstcf.l whQntb<:ltof\V~stQrP 
Austtnlin QoprcciuHon on mu¢hincrYt ownt!rshlp costs lmd topnirs lmd nHtintcmmc4 
nrc over 40% Qf totulempplng costs (Pnnnoll tltluBnthl,tutc, 1990).'lJcld ,losses Oun 
b~ ns hiSh us lS kg/1m rot' every dt\y sowIng ()fecrcnlis Qolnycd (POllY, t99()). 
l..()sses eUll be up t() 30 kglhnldny for ~r()p.lQ8Ufil~~H tupins and ficldpQusf 

A number studies btl.vC boen conducted whJchdclcrmincd ()pthmds~ts of muchhH.1ry. 
MOtH htlV~ used ll1ttthcltlntlonl pr()grnnuning (MP) to simuhtmcously d~t~rmln~ 
()ptimnl mnchinury eomplemcllts und ¢toppins strut(.}glcs. Fotexumptc, 1.<)UQ; ut nl. 
(1986) used mixed integer pr()grnuul'ling to model u numbor nf fUrms hlSolJthQrn 
t)nkotu to 'd~tcrtnino optimul tnnchfm~ry complements fOl' fntms of diffo.rcnt size, tmtI 
crop cutcrpr}fic combinntiotlst

• J~nrlfcr wo,'k by f)unnk of 01 (1978) used u slmilnf 
nppronch for n Slnlc. fann In lmq. 130th studf~s dC'wclopc.d if single period n~()dcIJ 
with nnnunliscd tnnchinory costs. 

In mnny fo.-mins. systems the unccrtuhuy of: wcothcr is impurtunt fnctor in 
influencing machiooc>' selection. l)ntlOk ct nl (l9BB) nUowcd (or the l1nccrtuint~' of 
fiold time by using chuucc constmfncd pmgrnmmIns ;.tnd concluded lJwt it WtlS 
important to consider the stochmnic nnturc of wcnthcr in mnchhlCr)' S( lcctiml. 
\Vctzstc·fn (19H6) used sitnuhlfioJl nlmlclling um} stoclmstic dominance t<> determine 
the optlmnlnwchincf)' selection in it douhle cropping system und c()nclmlcd thut it 
wus ncccssnry to dClnH the 'internctions belween the ctl\'il'onmcntf null tprnduetiou t() 

ndequc·cly model muehfncrv selection'. l1ol/t MmJics cmplmsiscd the impnrtnncc of 
detcrmining mochJncry selection ond crop ure!! simuJtuncously. 

1~his st.udy uses n dtSCfutC slOchustic progrumming model which n!tows for scusollul 
uncertainty to dctemlino the oplimnl size of muchimw~ in tho cnsh:fU whcutbclt of 
\Vestcrn to AustrnUn. Unlike oth(~r studies of the prohlem which hnvc used MP, this 
tlpprouch tlUOWS for unccrtufnt), in mnny prnductinn vurlublcR, the most fmporttlnl of 
whiclh to this prohlcm. is crop yields nnd losses tlssoclntud with th¢ tfmcJinoss of 
sowing, 1'lC results ot~ compMed to thoso for n single period QquiHbrium mml~l of 
the HtH11U region. ~rho Qffcct ur chtmy,ing lhe input ()f cusunl tulmur from scnson to 
sanson on the optinmt size of seeding goot is (jISt) cxmnincd. 



Modol t)'cs~tiix)tlon ' 

~flDAStAf(](lcl of tlnllUcl1f(ucdl>rJ,lmuIAgrlculftlrttl System 

Adetun~d desedptlml of:MJOAScmlbe tound h). KfngweU tmd Puundl (1~8G), 
Octoils oCtm1hcr dQvclopmctitsorthtlmodcl CtUl be fQundht.I>mmQU undl)ttthgntc 
(19901mlu M.onisun ul\d\Young (l99.l), 

It describes n tcpt¢scnuuive dryhmdrnrm In UUl ¢mHcrtl Wh¢~Hb¢Hr¢gl{jn of Western 
AUSlrnHth usins t\ MJ~ rr(m,¢wDrk~ n is l\siUlllc ycnf.C(luiHbdum model which 
repl'cscuts Rn tl\'¢tul\e SCnS0t11 ~rh¢ mouel differs ftum (>thor Ml> mt)dals by 
desoribing the biolugy ()f the s)'stCn1 in srcut~r dottin. l'ufticutur nttQlltiml hnsucQn 
pnid to fntctt\~tf(}nsb¢twccn tho cropping. (tnd Uvcst(}ck Onl<lrplltses; 

Sovcn soU types llrc uoscJ'ibcd in theclJtl'tmtvcfsion or Ihe moue! wUh up it) twenty 
six mtotion options ou cneh soU clu~sl I:uctms considered in eoehrolllti(H\ nre: the 
effect of cropping Ull pnsturQ growth. dls~t\sc cnrryo\'cf, nittoLtcn fixmiml nnd weed 
buruct\. Crof' options inchHJo; whCUf, hnrloyJ' outs. ttitlunlot lupins nnd field pens. 

Thirt>' clnss(ls of sheep tcprcs~nt different n~cs,scUing timeR, sex nmJ prcgmmc~ 
stutus. lirhcso cmnbillc h) ~lcscribe u sctfl'lofcpJneill!! SlH:~P flucl~. 

Pusturo u\mwth during winter nuu sptjn~~, mn! dtHcrioruUon of crop residues und 
pasture over the dry months of thQ ),c,u.r ute dlvideu into twelve monthly periods. 
StubhleR nrc nVtlUnble fClf l4ftll.ing from November (lnwor4is. 

'I he llHlchincry cumplement for ficcdlng nnd hnrvcstiug is fixed. Mnchincry work 
rutes «ntl labour h1l)Ul C!omhhlQ tt> dctcrmiuQ tho rnt~ of sowing. I)¢h \'s in suwing uf 
~ctctlls tUld Ul'nin legumes lend to II reduction in fhml crop )'h:t~h;. 

CnmmmUty prices used nrc those e.~pcctcd ht th¢: mcdtumtcnn. Por {he most PMt 
the tlH)ucl is used for cxunlC, stulic nnulyscs uf medium term stftltcgjcs~ 'rile 
objective is to moxhnisc whole .... rnnn profit b¢fotc tux. 

,\lV.!),.,S.' A10("~1 of (m (Jltccrtnfll Drylmuillgrfc:ulwn,t Systcm 

A dcwil~u ucscription ()l MUl)AS cnn be fouud in t,fngwcU ct ul 09c)1). 

MUDI\Sis u discrcte stuchastic prollfnmming model (t)SP) which describes the 
sume .t'cprcsentutivc form us M II)AS. The tmdn dlCfcrcncQ is thut nin~ dlffer'out 
SCUM1l11ypcs ute f.lcscribcd, nltmg with mwoolutcd yfol~ts and pm;(U'rc growth. \Vithtn 
cueh scuson t.ucHcul mJjustnlCIHS con be mode to fllrm pinus in response to c()udHfoflS 
us the S~t:lson unrolds~ l)ccisions lU'O modo on lh4} bnsJs nf the sonSOl) to uutPt with 
knowlcclSc of the fhml mUC()tllt~ outy()f n probubHistic nnturc, 

l\c.ljuslmcmts whft!h tnny be mude (0 the furm stmtcgy fnotudcl inotctlstns (lr 

dccrc(~sfng the lltcu of crup, nHcrfng tilC level ()f supplQm~nulry fceding, ugf~trncnt of 
sheep. pustUfQ deferment, fcrtUJser tntQ5 ~nd cw)Uul'ubout input. 



Pd¢e tJ$~ is ,tcpf¢s~ntcd by n get,orhisl()tfenlpth~c$iln lhls studypdccs b~tw~cn 
1.986 nnd, 1991 ut¢\.lSc~"A$$umpUQns cUJ1caruins risk nttltuu¢s flfrur~m~tscul1 bo 
varied, within the OSl'> frnmew()rk,ht}w~vQr dsk tltUttaUty is assum(.)d for the 
putpQ$¢S o,fthfs n.1utysfs, As whhMIDASth¢ obJQct(vQ ismmuxlmlsc wlmla""fnnn 
profitbcfofC U\XI 

Annlysis of OI)thu,,1 nUlchino.,)' cQn1J)lonu'!nts 

11)i8 study conccutttltcs on (he nnnl)'sis ()f optimul si~c ()f scedinggenr, As th~ ri~k 
of emp dtUl1llge durJng lwrvestfn the custcnl whe~tbolt is, very low. the pariml ()f! 
hnrvcst is not cdUc111. 

011 the other htmd,rusuUs of tfinls o()mluctcu by the l)cpal'lmcnt ()rAgdculturr~ in 
\VCSl~rn AmHrnlin consistently show n stmng r¢h~U()nsldp botWQell eroll ylQld und 
tfme ()fsowing. [)cpcndfng on the timu l)f the br~nk or senson, it Is nssumedin 
MlJOAS thnt yield lusses ure between 7 ~md SO kg/htl for Qvcry dny sowing is 
deluyud bc),ondtho ()t)cning ruins. SIze ()f sCf:dJng gent u!fccts the rotc of spwlns 
unt! hence lh~ tutal yield loss r~suhing from dcluycd sowing. 

Complemonts of mnchincry Y,~nncd for this mmlysJs ntc described by thQ widtb tho 
cultivnulf bar. Trnctllrsuml seeding implements wero mntched according to lhe drnft 
roquirement of thcimplomclH; us per nuithmullcl' (1.988). 

Tha drnft requirement for nn fmplement is dependent forgely m\ the soU type bdng 
worked. Qivan the soU typo tHCicrcJl(.!c8 thnt exist b~twc(!n .onns dmfl requirement 
Wos determined fur fi heavy omll! Ught soil for lhe same speed of wurking uno 
snwing depth. 1'bc snHltcr draft requirement of t.hc hocw)' soil mCtUlt n I.ul'gcr trnctor 
was roquired, which has n higher totol vntuu. Ihmcu dcpreciuUou nut! ownership 
costs urc higher. 

Tho main fnc'nr llfftcHug tleprccintion lmu ownership costs is ntacbillcry vnluo (ur 
price). An cxnmlm\.tiun ofsulc figurcl; reveal Umtthc value of second hmlu 
maohinel')' if; cxtr~mcly \'utiablc~ so u sensitivity nnnl)'sis of vuluc wus conducted for 
mnchinCf)' with the turgor draft. ThiH meum; that tho LHH11ysis wus ropuntcd throe 
times tit different n~suJllcd value!,; of scc~til1g muehtucr)' f 

/)cprm:lati()Jt 

Ancodotul evidence suss~sts depreciation is PMUy dQPcndcnt un tho uso of the 
muchfnct)'. ie. it will dcprl,lcinto Custer th~ mure it is us~dt Thcr¢fol'~ u~prco(ution 
wns sopnrntcd into flxcd (lud u~mge compollunts. 

'1\0 tho knowledge of the lluUmr then) hus boen no nnnlysis of fnrm mnchincry which 
uttctnpts to quuntlfy tht) proportions of ffxc'd tmu usugc dcpt¢cinth)n~ Consequently 



tbctuml> sIs wns~¢pcnlcd f()t twOtutcR ()f ti~cd ~mldu$use depreciadon. tQ ~xnmin.c 
the impurtuncoufthcse factors on mtu~hincty$olecUmt. 

Hunscu ulldl&f~ {'199 1) dc(ctmhlcd £afQ.S otdcprcctt\tion of:furmtructors in Cutltl(ln 
mitt sh()\Ycd Umtunmml d"pre¢ttlU()J)wo~ not nffcctcd by' neW t¢¢huol.ogy(trueUlf: 
v~utngcs) uud did not vqry ovet tlmc.~ l{()WCVCrllO t\\tempt. w«smmlc t()$cpurntQ 
flx~d nut! uaugeucprcQinti(lth Olven. tln1t lijt~¢r nm¢hi'lory isusunUY:l~S()Qlut(~d with 
ngt~ntct t\teu ()( ¢fophis t¢ns().unbl~ t£l$USpcctth(\tdcprccitHl()nw(mJdb~ C<)J)$ttnn 
ucruss tr:1.ct~)t J1l()dcls (mly when nHl¢hhlPrysiz¢ is mntch¢dto l1t¢~ ·of CfOPt 1n ()th~r 
w()rds» doprcciuUoll wt)uld· be lower when muchincry is unuoruUHscdiu .t)tc¢lmic~t 
scm~Ct 

In this smdy U1Ulucd acproci:ttion is nssum~d constanttlctosS dlffcn.mt ~fzcs of 
mnchfuer)'f only WbtHl thQ urea. of Ct()P umJ umtdduQry si~~ ur~ upptoprhncly 
mutched, Results of fl surveyor furmers I'll (hOCfl.S(ctn wh¢nU)olt wct~U$¢d to 
dc.f~rmjI1Q (he uvcrU~t; CtOp tm~.A nsst)cfotcU wUh dirfetot}t sfz~s orsccditl~ genr, 
t)cprccintiou wus cul¢ultlt¢d ft)f ouch cmmptcmcnt: uf Sc.Quins machinery tlud then 
divided propmtJonnUy h\to fixed tmd mmge compononts. trhQc pur hcctnre cost" of 
dcprcciution wns then ealculn'.~d using th(\ a,te« of crop previously nUl(ehcu to otlch 
size of seeding. gcnr. 

OpHnml machinery complements were determined t()r both MUlJAS {OSP) lUld 
MJ DAB moucls. Thut.nwl>'sis wm; thCll repented using MtJDAS, uHering 
ussumptions rcgnrdhl~ tbe Input of <.msunl Itthour during seeding. Mtbout input wns 
UltCtl!US() rnOfO l~b()ur wus hired during s~ns()ns wlum yfc.ldto5SCS frmn ut.!luycd 
sowing were p<lfenffnUy hj~hcst. 'fills nllnws nniu<'!rcnsc in the rute of ~()wing 
without im.wcusing til¢' cnpu¢it)' of nmchhlcr~'. 

InitIaUy it was tmsumed thul usuye lind fixed dC}lrcclntiol\ nrc 15',~i.} un t 25t;b 
r¢sp~c.tivcJy or tutul dcprcciutioh ''rhc mud~l was retun nssumlng that "suge and 
fixed dcprcQiutiotl were 25% U Id 75% respectively of lhclotnl. 

ScnsitJvlty unnlyscs wure uls() c{)mJu~tcdto cxmniuQ the impncl of dUferent ,muun} 
dcprc¢iutiou rates ~Ulddiscount mtcs uu muchincry sulecHotl by the two models 

Results ;uul discussiou 

Initiul. runs showed nltH the oplimnl urea of ClOp nml hcm:e mnchincry si.ze is smnUor 
when scusmml vurinlion in prouucUtm purumctcts is nOlc(msfdutcd, Thoso results 
urc consishml wllb KlngwcU ttt nl, (990) whl} found Hmt when tu~UcuJ ndJu8tUlCJ.lts 
ute nOl made tn r~lrln$lrnfcgy. the upihmtl emp ntca Is nwtc sensitive to chnnses in 
cOt1UllodUy prices. The expcctQQ w()(d prlc¢ (wcr tho period 1986 .... 90 wus hl~h 
relndve H) (!xp~etcd whc.utptieo. Thcflluchhfghcr rcrntfvc~·h.,)nf.,.bnlt>' of wool led 
to tm opthmd nr¢u ()f: Qr()p 13% less thun the optfnwl urea sctoct(;d by MODAS. 
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i\160,. wh~nwb¢ut:pd~c~ ute hfSh r¢lnUvc to WQolpdc.csthc optinud,tltcu at ctop 
$clcctedby~nlAs is ·Itlrg¢r th:m it$the¢t.s~ ifSCD$OllAUty w{.st4kc,u il1totl¢e()unt'~ 
Murk~dl)"dlfr~fQm ~rcn~ nf' ¢fopme>nns lbn{ the ()pUmnlsiz4oi sCQtIiJ1gn)~¢hlm~ty 
'\vpuld;tllso b~diff~tctU 'f'lt ,m¢' tWUlll()dcb~. ' 

l}ccm,lSO lhQ <lpthmO nrc 118 of ~~pp~¢lc¢t¢u bythQ,tw,() mod¢ls W~tc, dlftcrcntt.n 
cf)nsltahnwusinclu~¢dlnMIDI\Ss~th4t th¢ ut~n'()fCfQP wU$Qqunl to th~ tltOfi 
~el¢etcdbyMUOAS. for n ~tvcll width()( sccdblss¢ur. . 

ri~utcs 1t\, {tnt! Ibttfh()wlh~inercus~ in J)toClt r~sulthlJlft()nl,4chnngc;t.lfitb¢ width 
of tlcedingseuf'tor both tlRnl()lRj~U~$UmJng th~ vull)(!()fmnchinef?f is .$19S0() ft)t ¢uch 
uduiU()Ilt~[m~trcofsc;¢ulng width nbtwc the ~nmduf~ wldthor7~SJlt¢lfCS. In FlSUfC 
III th<: ()pthu(1twidthot S¢(!mnGgu~.r nccordfng; Ul MUI1ASis 1~ me(r~sbutthi~ is 
(lull' 1& nmtsinuUy tll()(C prnWtlbl{) than lUmeuc& ($tOO/;}flOunt) umI14mcft~~ 
(SSO()!nnnum). "rho oppnrtuni.ty¢ost of st>lccting tb(}s(! iiub"'!)pHmnl selsof 
mtlohjncr)~ Is not: sinuificunt. 

\Vbctc no nUmV(Ul(;Q iH muy(,\ ·forscnsmlOt UtlcutttJlntYi us fnMtDAS. the ()ptirmlt 
width is to metres. This 1$$1500 ICt;~profftnbJ¢ihml useeding width of:12nl~tr~s, 

Figure lhshoW8 'he chungQ, hl prnOt for rJiffQ(ctU sc~ding widths tlssumins flxcfl 
dcprQclmicm is 15% of lhe: tOln!. Although smuHcr mnchin~ryis optinud .in Figure tb 
the r~suhs Ufe gCl1cmHyconslstcm wUh thosc,t in t:i&urc tn. Thut iS I whcnscAsomd 
utlccrtnimy fs nut tt\kcn into m:cmmt tho optimnl wIdth of seoding scor is 
uuucrc6timntcd. 

A narrower wh,Uh of s"mr i's uptimul inPigurc 'tb becuusc htghcrfixcd d(!ptcciotion 
effectively ;ncrensus thcc()st of machinery to th~ furmer. Wid~ seeding scurfs not 
uUffscd to cnpueHy em furms of the SilO nssuttlQu in thu mudels. This isre.flectcu in 
lower deprecinHon c()stswhau the mnjtll" (lClmpCHt(wt of deprecIation is VttdtlbJ.c (Ie {J 

rcsuh()rus~J.llowcvcr nuder uliUsnrion hug Uttlthupuct {)fl dCi'fccintf()ll posts 
when tho mujnr c(nnponcnt is flx¢u becClusc the C<lst 1s incurred 'TegnrdlcsH ()rthe 
un~o crop[)cd. 

Figuro 1 b dIffers to FfSUfQ1 Ll In (hut lhc cost: futhe furmcr oC scfQctfnS subiW()p(tmnl 
machfn<!f)t) 2 lU¢tres UtUfower. nwy bo signffictmt. In th.ist:nse ,tho loss in whole 
f{lrm. pru!1t is greuter tbtm $(}()O p~r >~cnr. 'rho 0l,portunft,y em)!. of stllnllcr muchhlcry 
nmy be muoh IOKS however. ycpcndhll$ upon tho murgimdtnx totc or the nrrm 
business, Uuwc,vorutcurrcntconuuodhypricas the murginnltux rUle would be vct)' 
tow for most tmsinCSs~8 ()rth~ size nssumcy in th(: umdol. 
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Figure lb. Chm1se in whule-furm pr()fn for difCcrenfWidUJ$ ()f seedIng genT 
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EJftrct(JI(ltrrculS(~d,m(lcltlftCfY~fl:a(m$1fm.Slra((JSy 

O¢splf~ u doubUns()f th~ width()f; aocdhl& ~¢tu·tb~rQ; wnsn() Ulutkedclnms¢nIn Jh~ 
()ptbnut f{\rm,~frUIQ&Y ~ThQ>cx.pc.ClcdirCn~fQtup ehtlng(!dby (ml~'6% .()V~r 'h~ 
tnnt~ tJflmlQJdncry' HCU~dQfhlCtHntheunnly$js, 'Tb40rgl.\ufcerenlmllWQ uftho 
hCQvicr St,Jl tYPCSWil8in~rg:.sed by.Rhlrttll~ 4WAY trollt conHUUQUSIU1UUlll'pt\stUfC f() 
n:pusturt> cCfctd.f()tnliuu.un« 1)1; :.U¢thlSfh¢nrefl{J~Jusl~din I1nd out u£ crop 
uccuruln,gt~) S~UStlll typo', 

tl1listQsult lsun~~p~ct,cd nsnnin~rcnsc In the work tnt~·ut 8¢cding Umepnwld¢sthe 
ubHit.y losubsnmJinUyincrCtlSc (h~ nr~mofct()p wHhmn 'hlCr(!fl~tng the y14td' P¢lltdlf 
due to dcl«y~d suwin~ • .I.>tevlmm :tulnl~fsj$Ufihill '~fJ()AS (lJuthsnte~.unpubllsh(!d) Jed 
toth<> conclusion HuU tho lm!unfcfnp wns qJrn~$\msllhfolO chuns~slu m~ work t{HC, 
nt seeding finn,. us wcll.us th~ mix ur soUtYPf:S un £tum. 

'111.S iudi(!(ltcs HUll th¢ muJu bemont nf im!fCnsll1ssi~~nr ~\~e:tlin~s(!nt Isa TcdueU'olJ 
in the )ficld Pl.!llalty by tho tfm.cly sowing of Crops. 

'lilC differonces in the scteetion of opthnul mm:hin~r)*js u consequence or th~ ublllty 
within fhct)StJ (mmc,wnrk tn make mfJustmcntstn the slmtegic (Of "tnnned) lU'CU of 
Ctot:t uccnrdfng {() the hnm.k of 1)casou. An increase in the rmm of crop in scnsmn; 
with n gf)od Mnn rcsuh»in u hi!\hcr pOfcnU(d h)ss in i'feld. 'rhb~is bccnusc sowing 
takes u InngcrrJcl'itltl of timo. ~rhc pntcntJul toss in yiehJ in MI DAS is less thcm in 
MUOAS, bccuuscloSSQS in rm ,.vcrns~ ycmr (us in NUDAS) ore less Umn CXP~CI¢d 
losses (ns in MIH)AS). ~rluucr()rc th~ lllnr~innl revcnu~ snfncd byrcuucfns ~'lcld 
losses jnMH'ASls ICSIi tban the morgtnut revenue gafm::u in MUClAS, una not 
suffh:icnt' to c(wcrthc nUt(!~imd cost of 2 mctrmi or nddHiounl width, 

Yield hlSSCh from ucluy~d Mlwins tnc ucpenuent om 1) the rntcof loss ~nch tiny 
snwi.ng is dehlJ'cd. 2llhc uren of ~wp (uno hence the time tnkon fo sow tile Ct'op) nud 
3) the length of lhe p~rind. un~n tho brenk of f1CtH;Ofl. which is not suhJect to n yiuld 
penuHy. rhcsc th.ree fuctors. and the probahility of n scnson (lCCllrt'Cncc· dct(.mt1im) 
lhe c.~pcct.cd toss in >tjcld fmm ucloycd sowing. The expected yield loss eml be 
computed by Wt,lJghtinS the yield losses 10 c(lch scmmn typ.e by the pttllmbHHy of thu 
MalSOn ()ccurrin~ nnd lhp urca of cmp in that sonson. The yield loss dQscrihcrJ in 
MH)AS is not weighteu by lh(;.t crop "reo hCC(lUSC the udjuslment to cml' uren in ou~h 
6~mmn cunum he dctcrnlfm:tf. 

~rhc hnporumcc of yield lossos from uol1JyctJ. sowing ill cn.!cuJuUng 'he mnrghwl 
vulue or sccdlnggQur und the marntnal vulu~ or CtOl'pinJJ menns thut it Is nec~ss.ur)' 
to dQI.cfmln~ Jntlchincr~stzc in conjunct fon with cmp oren ~md h~fd rnHltionsin cnch 
semmn. 1~hlsis tnto even th()ughth~ expected «teu of en>p [s r~lnUvcly imnmsiH'lc to 
width ofsccdlnsgcnrt If !,()wfng Is qxtcnded ()rJ'¢duc~d by just um: tiny tho nmrgfnul 
rctumsm ctnparo s;n,nifieotuly Idtcrcd. 
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DiUctCill valuc~folt~'(Jc(lIttJ18caf 

~fgu.r¢s~n nml ~bshow¢.lnms~s hl t)(()(U rtOmill¢r¢nt)hlSlhQWidth()fS¢¢db,~ gcur, 
4as.umfJt~ lll{)wctpur¢has~ pde~(,)F mnctHn¢ry~ ,Th~: vuluc()l sc~dJn~nlucldn~ry l)Qt 
nddiU(mnl filctrc i~ltld$¢Ut;~ WJ~$ $l6l)()O" ,~rhhtJc'l mnnbl~rClJSC In th():profHubiUty 
nflnrg~r sl:cdins nmeldn~t)f. but tun suffichmtly to nlter thc()pUmnlwidth. 

P~cr~nstnn lh~drt)rt;rC(l!Jfr"m¢nt, nod hcuQcrurth~tr¢Qu~insthc vnlu~.{$l41S()1 
udditiomd metr~J ttmld¢vrc~fAd(ut cos(sofnmch{u¢t.y.Uu:upthnulwidthincrot\scd 
h) 14 m~trtS 011gurJ;13tt) .. \Vh~nhJshcr ft~{!d dcprc¢f:Hion wmrn~sumcdlhc 0l,tfm;d 
wldthwt\s 13:lUtttrcsbyt th¢ ()vpnl'wnlly C()sj:t),f ndt)pHns l(lmclt~s(th~MIPAS 
optimum wldthlwtlsmu siSum~uJlt {mSlJr~3b}~ 1'lC rcducti9nhl dcprcoitni()ll,¢QSIS 
wus nut cnmlghto nhor t.h~()ljHnmlsjzu$curS\lJ.¢cICd by MIDAS 

'Vhen considering th¢()OeUfmSllcst¢d mHi(,m thm fnrnlcrsnro (wcftlOcnpifuUscd with 
c!'()ppJng mo~hinct~. jt Js Jlltttl!stinito m)lc !,)ultthc t)pp()r.1unUy cost or sccdh1gg~nr 
Z. metres whJcr than the 0l,tlmnm is tun slsnrnCllfU n Ffl!.urcs 2n nnd 3n.lubmh 
cnsc~ the nPI'UJ:lunlt)' eost 'is less thml $3{)O :ummlll>~, ptc*tm:. 

In Figu.r(!s Zb nod ~1h the 0llportunity cost of ()ver~cllpHtdisnfion ill hr~;hcrbul fs sHU 
14'£st)mn $flO{) per RmlUtlh pro .... 'ax. 

Hcsulfs dJscuss~u nbovc were hm.;cd on thp nS5umptiml thtl', the input of Inht,mr. und 
lienee the: utili)' wUfk ,'utes. were c:oustnnt ;U:f()SS aU Hcmmn tyP(!s. rtluurc~f to 3 (n 
nud h) show lho optinml width of sccdinSltcnr when dully work rules tltC' llfljustcd by 
chfml;inl~thc input of c.lsuullubour. 

In hC4,lSnnS where thc,re is likely t'(') be nUH'C oren 60wn t!) crnp (he number ()f seeding 
hours p~r dtty wnsinercuscd hy hirhlI! nmrc casual lahour. tvfo.TC Inhour is ufso hired 
in kcw.mlS whtwc y'~ld pcnnh.ics ass(){;:intcd with Ime ~(lwing nrc 110telHinHy It(rgc. 

NUl surprisingly. it wus found that vtnyin~ lh~ lnhout input between 6~nsons 
g~norall)) rcsuhcdill snmflcr W.iUlh or seeding lWtlr. cnturJfdelllly the linmc,width ns 
was l)clcc\cd by Mrt)AS. 

Jnarcu!'t(nL~ U,,,input uf lnlmur in h()}UC ~Ct!Ron8 fncrcnbc~ the QCfh:fc.nc)r of the 
seaulng muehl,ncr), so th~ snmc doil}' w{nk 1'ote eun he uchio\'Q-d with smnHcr gear. 
Consistent wuh results nh(wc. th~ ()Pl)Orhmh)~ cost of selecting u s.uh~ .. ()ptimol sct of 
mm!hin~ry f 2mclrcs lnrgcr C:)f 6uulliur thun rhe opthmJtll, ure insfg.nificnnt iUlll(Ua 
C1l8C8. Another fmporHmt (cnlufc is (hut vnr~'ing. 'h~ input ()f robour between scmmns 
lu(!rctlscd whole ('nl'll) profH by between 2 (mel :l%. 

s 
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lTisure $~hCh'H)UO h1 wholc."(nrnJ pmflt fordiUcrQnt wJdmsof~Qcdlu$g~ur 
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" 

Whilst Juer¢nslns tho ht\mUf Inputrcduocm t4. !~;. Idfor wJd"r scnrt nnd inOfCnSQ8 
ftHim Pl'urlt. it is ()ftcn (lr~lJ~d b~ fn.rm9,shl th~ (·nSUH'll whQntb~lftlmf HOlm bo 
dlrrJcuHt() htrc competenf lnbmrr utacQdi~) ,}l~, M.lstukos oft<Hl dcCtCLlMC crop 
)tfcld potcnUul or (urUlQt dQlny 6owlnu. '~l~.~, otndd Imld H)Costssr~ntor filml th~ 
suvinSN 1l6socJntcd wltb 6mnU~r mnCl\ltJCry~ 

A comporfsot1c)f fhcoptloHJl sfz¢()f SqQ(Ullg SOM s(Jlcctcdby tho two dHTQrorn 
models showed IhM nnuly8oshtu,~d (In 'lwcrngo' pWdUfJt!nn nS6tUtlpti()llS could lO/uJ 
to the optinml sfzoboins undctcstimutod. 

MUQhin~ry sQlpctlonnQQd~ it) be donu In conjunction with the soleotion of: uptimul 
crop pInns, 'This .fU!;h.HJcS udjustmonttt to eroppln!lMQUn from y.ctU' to your, u~oordrJ1g 
to 8cnsmml c(mdIti()t1s. trills mOtUlR Bonsoualityfs ntlimpottmHC()UsJdcmUott In 
mnohhlCl'}, sclccUmlt This concluslml is Ct)J)sJ~lcnt whbothcf 6lUdics oftllo problcmt 

Tho mnln benefit of lurgor mm:hlncr)t is the timeliness of sowins. tlvotdtng costly 
yield pcnnHfcs umwoiutcd with u dclc\~ In sowlngl 11hls Is ~vldont. us mao); il1l)t'y size 
lmd vcry lfttle fmpuat un Utp nplhllol {(.trm stl'(ltcgy. 

llowcver, whil~ sCU60nuUty docs UrreO! th~ sclocUrm of opUmnl cropping genft ill 
numy instnnoolS tho 0PI,ortunity cost of s~IQetin& sub-ol'tiruul gotu'ls not t;!gnlJiountl 
On tho other huud. UlHd)'sis using MIDAS is unlikely to " Jd to tho uu<>ptJon of 
muchfrlQry hu'gcr thun fts optImum due to the uppunmlty iUJ'gc OpPOl'tunlty cost of 
selectIng wJdQt! ncar. 

Ann~ysQS not including SClUiollolhy USPOClS of pmduc.lioll could lerm to rhe 
conclusion thot fmmurs nrc nvcrwcnpituHflcd tn seedIng mnchJnory, Itcsults In this 
tilUUY Jndlcutc thot this mny )lot bu the cm;o. hOWCVQf, Ahm, where thore is oVCJ'~ 
cClpftulfsution thut the 0l'pmtunft)' em" may be Hmnlf, depending on thclllUl'sfnul tnx 
rnla fncud by the furmor, 

Argumcnts rcgurdlng ()VCfw cupitnllsntiol1 uppcnr to hu HUppol'tcd howover. where tho 
quuntit)' ()f labour Gun be uttered ncc()tdlng to MonSOUR, to JncrCllac dully work l'utCM 
wIthout: fncrctu;[ng the width or scedinG SQur, Selecting L~onr up to 2 metres wider 
Hum the optimLHll hns " low oppm'fUnity cost, consistent wHh I'cRuitH dcJ'ivcd under 
the l~~;&umptl()ns of fixed blbout' betwQen Hensons. ~rhcrofnrc objccHvCH oth~r thun 
profH mnxhnlsnllon cun oftell he mot ul little (lost to tho f(lrmCl', 

A hetter undcnaundlng of how usc of muohincl'yuffocts 'h~ dcoHno In vnluQ through 
Hmo Is importunt to the dctcnlllnntfnn of opUmuJ nUlohhlOt!y size. If fixed 
dcprcclutfofl 1s the mnJor compnmml or th~ dccllne in yuluo. ()ptJmul mnehlm,wy slZ($ 
wUl be smullor C()lUptu'cd to the t>pOmum whorQ URUgO dcprcoJlltJon is Iht\ mnJor 
oomponent. An ocollonuHric nnulY6fs of mnchlncry snlcs dntn to dctCl'Tllinu the 
fUClOl'Hnffcoting doprocitltinn rtucmny be useful hi the fClwhnJon of this hunte. 
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