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A fully interactive beef production lodel i5 described. The beef co.ponent 

i5 based Dn the Kahn lode1 bui1t at Reading University, which itlelf 

or1ginal1y shared " li.ited number of features with the Texas A and " lodel 

of the late 1970,. Herds of up to 30 animals aay be handled for up to 20 

year. of si.ulated time. The .Ddel 15 flexible, and the atrutture a110M5 

lob grazing, rDtationa1 grlzing, and grazing allDng lultiple forage species. 

Animals .ay be bought, sold, tulled or weaned as required. e¡ah floM' are 

produced, along with net present values and internal rates of raturn, and 

for any particular run, econDaic re-analysia .ay be carried out to 

investigate change5 in econoaie paraaeters. Províaion a1so .xi.t. to 

investigate dual-purpose beef-.ilk ayateas. lhe aajor relationships Nithin 

the .odel are docuaented, its use illustrated, and Dutput files .r. 

described • 
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1. INTRDDUCTION 

lh". not.s d.scribe a b •• f production .¡.ulation .odll for th •• xt,nsir~' 

ranchin; .yst ••• found in thl Ea.tern Savanna plain. of Colo.bia. Chan;. 

and .odifieationa ar. outlinld up to ver.1Dn 4.2, coapllt.4 Dn 20 Dle.abe. , 

1986. Th. cor. of thl .yat.. (callld RUS"OB) is a aodll built a~d 

d •• cribed by kahn and othera (Klhn' Ind 9p.ddín;, 1983, 1'84, Klhn Ilnd 

llhrlr, 1984' .hich _ •• taken as a .tartin; point Ind .adif1ld aoal_h~t, 

l.adin; to itl vIlidltion far conditlon. in lhl Llano •• 

Thl firat 'Iction dl.crib.s the baale 'tlatiDnshipa used in the bJef 

production aod,l (.ith th.ir soure.a), Ind how soa. of th ••• hav. chlnJed 

ainCI larlilr vlraionl of thl .odll. lh, gro.th of fora;1 Ind thl ani~al 

plant intlrfacl is d.scribtd in thl s.cond aaetion, currently th!a ia ~he 
aost dynaaic ar.a of lhe syat,., so _ork in progr, •• i. brilfly outlin'd. 

Th. third a.etion ,x.ain.. the atructur. of thl .hol. co.puter-ba •• d 
! 

.yatl., incorporatin; a •• all nuaber of .eonolie routln •• to tlleulat. ei.h 

flo •• , net pr ••• nt valuls and intlrn.l rat.. of raturn, tha int.ract v. 

intarfac. .110.. th. u •• r to run th. aod.l •• • •• nlg.aant va., 
•••• nti.l1y. lh. fourth 'Ictton i, concern.d to d •• on.trat. th. u •• iof 

tha .odal, by li.tin9 intarnal la.u.ptionl and Ixplainin, autput froa 'h' 

.adel. Thas. note, conelude .ith an inditation af .raa. _h.ra davelapa,nt 

cln b. Ixpactld to continua Dv.r th. next f •• aonth.. App.ndica. contlln 
! 

variable ni.' li.t" th. interactiva panell, I lubroutine 11.t fnd 

lubrout1na ca11 li.t, and laap1. input .nd output fil.a. A co.pl ta 

listino af RUS"08 i. not ;ivln here, .inel tt cDaprl •• ,- so •• 7500 1in.. of 

FORTRAN cad. (or 120 plge,', aplit in t_o appraxiaat.ly equ.1 parta bet ••• n 

th •• ¡.ulation aod.l and th. interactive Iy.t.a. 

Throu;hout th ••• not •• , n.... in capital lltter. follo. tha fallo.ing 
! 

conv.ntiDna RUS"D8 rlfer, to th •• ntir. co.putlr-bll.d Iy.t •• , FDRTtAN 
na.e. for lubroutinls .re r.f.rred to a. -.ubroutine NAME-, any at.r 

FORTRAN na.e in capital lettlr. aay be tlk.n al referr!ng ta a vari.ble • 

Ihort d'lcription of .hich can b, found in ApPlndix 8.2. If th. variable 

il an .rray, it .i11 ulual1y bl r.ferrad to al NAME(i), .here l •• y ba ~h. 

1,ttar lt.a1f to denote ,.nlrlllty, or I nuaber, ta danote a Plrticu~ar 



po,ition in th. .rrIY, a, a 'ani-, •• eh a. 1-4, donotini th. fl,.t fot, 

po.itlona in the Irrly. 

2. THE BEEF "ODEl 

2.1 Structurl Ind "Ijar Retltion,hip. 

Thl lodel u.ld ís an Idlptltian af ane built by Klhn (1982) whieh Ihlred I 
¡ 

ti.ited nu.ber of fl.turel Nith the TA"U .adel of Sanderl (1977'. lhe 

I.jor varilbles which hlv. to b. input to thl 'Odll, Ind which bltwlln 

the., it is hoped, are caplble of describing thl Nhole vlrietyof 

production Iyste., of tntlr'lt, Ir, 1I folloMs, 
i 

- feed qUllity Ind qUlntity, in ter'l of crudl pratetn plrc.ntIUI, 

digl.tibility Ind aVlil.bilitYI I 

the Iv.rlge Idult w.ight of th. caMl1 if .11 th. COM' Ir. of on. br.~d, 
th,n one vllue luffices. Jf not, then individull VIIUI. hlv. to bl 

¡aputld. lhil vlrilble ,nable. the .odll to diltinguilh bet.l.n br', dl 

Clplcity, lar Ind IIXII far thl cllculltian of aro.th r.tl. Ind intlkl 

thl .Ixi.u. potlntia1 peak .ilk yilld plr eaM, Iglin I br.ld-d,plnd.nt 

eharlcteríatie. 

I .ultiplicltion flctor for standlrd 

diff,rent environalntl cln thul bl Iccountld 

t.rrlin, h.at strell etc). 

letívity .n,rgy .xpenditul., 

for (Iplr •• p •• ture, dífficllt 

lh, dyn.aíel o, th. IVlt.a Ire r.pre.ent.d by • .10. of ,n,ray. Aní!ll 

perfor.lncl is trlatld an In individual basis, 1.1. Ilch ani'11's gr~M h,_ 

.tlk praductlan etc Irl ellculatld at Ilch lntlgrltlon ti.e a.p 

(hlncefarth dt), Mhieh itsllf il variable blt.'ln 1 and 30 dlYI. th • 

• odel la detaraini,tic, .ith the folloMin; atocha.tie discr.te event'. 

cl1f dllth, adult dl.th, eOM IbortiDn, olatrua in nan-eyeling CO.'. alsttuI 

in cyeling CON', canc.ptian follo.in; o'ltrus, calf IIX .t blrth, Ind lohO

tera .tlrility falloNing dYltocil ar del.yed rleone,ption falloNin; ~hl 
I.ae. Xt Ily be nated thlt rlll-Iy.te. levels af Ylrilbility can I bl 

introduced by whlt alaunta ta internllll!n; previoully Ixtrinllc (drivirV) 

vlrilbll', for inltlnce plstur, productian, whích ia dlp.ndent, ¡.tt, .l~., 
I 

an .I.thar. 
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A dilQrl1 illustrltinq herd dynllic. Ind th. flt, of individull lelber. is 

given in Fi;urt 1. CIlvIS, following .Ianing, Inter I follow,r. herd f r 
¡ 

al long • tí.. •• ls r'quírld, ultl.atlly, they dil, Irl lold, or thl 

heavillt arl ulld to rlpllc. natural 10111. In thl br •• ding hlrd. Ireldltl 

.nd foll0 •• rl eln be bought, a1le. lhe beef cOlpontnt il orglni'ld lntol I 

thr.,-ti.r hilrlrchicll Itruetur.. lh. efflet of thil 11 to divide t~e 

progra. into t.o IljDr IDOpl. lhll' can b. Illn in Figur. 2, ~n 

IVlnt-llqulneíng diagr.l, Iho.ing thl clleul.tionl plrforlld for ,aFh 

Inilal in thl h.rd .t I.ch dft lhi, dia;ral Iho", thl 10gical flo" of t~1 

progra., Ind not th. Itrueturl of th. aodll II "rittln in 

Itruetur. Df ,.rly v.rsiDns Df thl aodll (Y3.0) 1, Iho"n 

Sub •• qulnt p.r.gr.phl de,cribl th. qUlntificatlon of thl lod.l 

codeo T

t
. 

ln Figur •. f' 
ln t.rll 

en.rgy r,quir'l.nt. Ind dry .Itt.r intlkl, 1aetltlon, .eight chlng~, 

nor •• tivl .eight, .nd flproduetion. Mhlt follo.1 il I rllUI.n of k1'hn 

(1982), Kahn and Spedding (1983, 1984), and Kahn and Llhr.r (1984). Al 

rlgardl lhe aouree. of th'le equltion" ~RC (1980) ia reapan.lbl, for •• eh 

of th. eneroetica relltien.hipa, Conrad (1966) for voluntary tntlk't, 

Sandera (1977) for lletltion, Brody (1945) for norlative .eight, and k,hn 

and Sandera for reproduetion. The death routíne. have been chan'ld 
I 

co.pleteIy to Iteount for local de.th ratel, and other ligniflclnt 

aadiftcationl Ire noted bela •• 

DRV "ATTER INTAkE 

Dry Iltter int.ke 

physieal liai t, 

iI Clleulated a. 

J • YICOEF f M" I (l-DIS), 

the .inilu, af t.o functiona, 

"hlre M" • nora.tive "eight, 018 • O" digeatibility, Ind YICOEF, fa.c.l 1ry 
•• tt.r autput per kiloor •• af livl •• iQht, • 0.0094, vlrying .ith .tlg, of 

lletation to • a.xi.u. of 0.0116 in thl flfth aonth, and thl phy.iologi~.l 

I • DO" I DIS, l· 
.h,r. DO" • "ENEEI I (18.5 • 0.82), "EMEED i, the "E r,quir •• ent af .h. 

Ini'11, 18.5 "E il the gras. energy contlnt per ka D" of feed, Ind 0.82 ¡ia 

th. ratio of"E to dig •• tible Intrgy. The requir ••• nt of th. anil.l tln 
be puBtion.d, ------.----.. -- I 

I 
"EMEED • ("AINl + AC + PRES + LACT), 
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FIGURE 1 RUSMOB HERD DYNAMICS 
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FIGURE 2 GENERAL EVENT SEOUENCE. BEEF MODEL 
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FIGURE 3 RUSMOB V3.0 PROGRAM STRUCTURE 

... 

I MAINl 

IINLOOpl 

IANLOOpl 

I 
.. ~CONCEPI IOELAY I IRANOOMl IAFGEN 1 

I 1 NSW I I WA 1 T I IOELAYI 

IL 1 MI Tl 



• 

.hlr. "AINT. th. 'Iintenan,. require •• nt, AC • th. activity r.quire.er t 

(Ibout 2SX of "AINT in grlzin; Ini •• l,), PREG • th. requir •• @nt f~r 
pr~gnancy Ind LACT • thit for lactation. In turn, th.se ar. calculated , a 

fo1lo"11 ' 

"AINT • FH I KH, 
• COF f «N/l.0B)IIO.67)/(DI6*O.BlI0.1' + 0.503). 

"here FM • fitting I.tlboli •• , K" • utililltion efficiency, DIB • 
diQ •• tibility, Ind CQr • 0.53 for CO"', hlifer, Ind ,t,era, Ind 0.67 for 

bulla. In calvel, FM • F~C • N 1I 0.73, .here F"t il • cOlfficient .hi,ch 

vlrie. with IgI. 

AC • 0.012 • N f F, 

.here F • 1 flctor vlryin; frol 1.0 for lUlh gr.zing conditlon. to 2.0 

lore Ipiral Ind rigoroul condition •• 

PREG • (10fl(.-b t exp(-ct»fO.0201 1 Ixp(-ct» I 0.133, 

"her. I • 151.665, b • 151.64, e • 5.76E-5, t • nu_bar of day' prlgnl~t, 
i 

Ind 0.133 • thl Ifficiency af utilisation of aetabolis.ble tn@rgy far 

pregnancy. 

LACT • PPH/KL, 

"herl PP" • energy content of ailk yilld 

• 0.35 • ME/SE +0.42, SE being th. grasa 

Ind KL, th. conversion OfflClonJy, 

energy content of th. fled. 

LACTATION 

Lactation potential il givln by I tMo-phl.e function, 

[

PROPIPHA + (I-PRDP)'P"A/ND * (LTIME+DELTtO.5) 

PM • 
PHA * exp(LTIHE-ND+DELTtO.5tPHEXP) 

pre-peak 

post-peak, 

"here PMA • aaxi.u. potentill daily yield, PROP • the proportíon 

day O, ND • nu.ber of dlys to peak yield, LTIHE • nu.ber of daya 

and PMEXp· the rate of decline post- peak. The daily 

calculated il reduced by t"O factorsl 

- age, 

YilldRdfat 
lactati g, 

I~ount ID 

CFA • 1.0 + O.Ol*<A6E-7) - O.Olf(AGE-7}tt2, 

- previous under-nutrition, 

o <- CFA <. 1, 

LDEP • LTIHE/240, o <- lDEP <- 1, 
whereby the prl¡~nt milk potential is reduced even if present le,d n9 

levels ¿re ~Dre than 5uffici~nt to ~~et undlApened llctation potenttal 

after a p~riDd of undErn~tritiDn. In this way a reduction in m lk 



potonti,1 r.I ••••• on.rgv for •• tght "tn, tho onlV •• thod tn th. ood.1 t. 
Ylt af taking I~plicit Iccount af co.pln,ltory oaln. , 

Ti"u! i, .obilizlbl. 

givln by 

to holp ••• t I'ct,tlon pot.nti,l, th. ,.ount bell' 
NCONY - NFAC • "FAC I LFAC, i 

whlr. NFAC • NHAX-8'exp(-!fN/NH), HFAC • WHAX-3 t exp(-2fNM/NHA), LFAC,. 

C270-LTIHE)/270 tf lTIHE <- 270 ar O tf L1I"E ) 270, M" t. nar.lti~1 
wl1ght, +"A • •• tur. nor.ativl Me1Qht, Ind NHAX • mlxi.u •• aount af til~UI 
aobilizlble per day, her. 1.4 kg per cow. 

NEI6HT CHAN6E 

Meight gain ar 1011 occurs "hIn th. th. Inerey bllanel has bIen cllculated, 
i 

t.l. the lurplul or dlficit of Iner9Y in .lnus eneroy out for producti~n. 

The fol10"ing equltian. Ire used: 

- the efficieney af HE utilisation for titluf Inabolisa, 

KF - 0.78 f HE I 6E + 0.006, 

tI adjulted depending on feed levels by thl flctor 

e - KH/(KH-KF)/(L-l) f (l-(kF/KK)ff(L-l), 

"herl l • HER/HAINT, Ind HER • th. total HE intakl by the Ini.al. 

- th. en.rgy Vllul of Olin il 

Eya • S.12 + (26.0 - 5.12' I MHA f N , 

Kahn (1982) has I very long di.cUStion of the derivition of thil 

variable. 

NORHATIYE NEIGHT 

Nor.ative ",ight 1s cllcul.ted a. fo110"1' 

MM • BN + (0.33*WHA - BN) I 190 t t, 

~.v 

I linear aeetion fro. birth Mith birth"eight BN to 6 .onths, and In 

exponential saturation curve aboye Ó .onths of age, 

W" = NMA t (1-O.67Iexp(-kt(t-180)/30», 

where t • age in days and k = growth rate coefficient, 0.065 to give 9BXof 

WKA I 5 year., or 0.053 to give 981 of WMA I 6 years. Calf birth weight liS 
calculated as BW • W"A/1S; ~alel Ire assumed to weigh 101 ~ore t.an 

fe~ale5 at birth. FemaIe ~~ture w~i9ht is ~ultiplied by 1.15 to g~Ye 

steer Mature Neight. Birth weight is redbc.d by a factor (W¡WM)**0.5 if 

the da. is under~eight. 



REPRODUCTION 

Dn littl •• vidonc., l. lht derivltion of the reproduction foraulle ia b.sed 

th. different effeet, .re 'Isenti.lly tapollible to •• parate Ind qUlntif~. 

8'5ie.lly Ne have 

PEST • PESTCO f CFT I CF" t CFW I CFDW I CFA6E, 

CCYC • CFW ti 0.1 t CFDW tt 0.1, 

peON • 0.7S I CFTIIO.S t CFWffO.2 I CFDWlfO.2 f CFASEfIO.S 

f SEASON, t 
"her. PEST • the problbility Qf oeltrua viven thlt the ca" "l' not 'n 

ontrus the previous eyele, CCYC • the prablbility thlt In aniul in he. t 

1.5t lonth ca ••• b.ck into helt, Ind PCON • the prob.bility of conc.ptiDn 

follawing ae.trua. Th. flctors in the equltian. Ir. lt.ted beloN' 

CFT • 1 - I/.xp(9.E-7 t (APTI"E-APDElT)113.9) , 0.001 <- CFT <. 1, 

I eorrection flctor for ti.. since c.lving, .here APTII'tE • no of d~,s 

POlt-plrtu., APDELT • 10, • luekling factor; 

{

( .. I't/(o.hIN"A' - 0.67)/0.33 , WI't < O.6IWI'tA, 

CFIt • 
1 

I correetion factor for .nil.l laturitYI 

l
-0.3S + 1.S t O",,'U • CFN) O, 

CFW • 
1 

I correetion flctor for candttion, 

CFDN • 1 - O.hINL CFDN > 0, 

N/N" < 0.9, 

• correetion factor for Neignt 1011, "here WL • Neight 1011 plr da" 

{

1

t 

- (ASE - 4' I 0.01 , ASE ). 4.0, 

CFDW • 
ASE ( 4.0, 

• correetion factor for ag •• 

PESTCO • 1.0 - O.15t*(DELT/30) tD .djult for value. of dt other than 

.her. DELT • dt, Ind SEASON • 1 in the breeding season and O out of season. 
! 

One last factor .ffecting r.production is that of dyatociaJ 

have di.ficult calvingl, which delays o~strus by 29 days. The 

of result¡nt sterility 11 calculattd ., 

SUR lO 1 -efA, 

36% Df e J;cs 
prOba.bil~t, 

.., 



Mher. CFA. 1 + 0.01ICABE-9)-0.Olf(A6E-9) lf2, 0.001 <- eFA <- 1, if ABE) 

9, oth.rNi •• eFA - 1.0. 

2.2 Dev.lopl.nt to Y4.2 

Slnerll chino •• tncludld I .odulari'ltion af the Klhn aod.l with the li. 

i.proving effici.ncy and reducing running tia., 

originll FORTRAN IV (1966) cad. into FORTRAN 77, and 

r •• tructuring of input and output cad •• 

HORTALITV 

a tran.cribinv of 

huvy revision 

Thl .ortllity routln •• hay. been chlngld rldit.lly fra. thOl1 u.ld in Vl.0 

Ind V2.0. The old TA"U routinl' Mlrl too eoaplieltld to .110M of 

objlctive adjultaent. Dlath ratl' hay. no. been chlngld 10 th.t ~hl 
probability of death il ainiaal exclpt for oId agl, the fir.t 30 day. of 

life, Ind lt.rvation. The preli.inary vllidation runa hay. IhoNn t~at 

!5Í11ple death prebabilitin can accuritely reflltct the ave structurl in i a 

herd ov.r ten to twenty year. in the slvannal, "hillt death il al5uaedto 

occur if the M,ight index fa111 beloM 0.48 (Kleíber, 1961). Calf death 

and abortion prebability (the hUir introducId because of ita hporh Ice 

in extensiva IYlt ••• , ar. defined to be nutrition-related and 

aince It ia not reasonable to postulatl clulal .echanil" far luch Ive 

C¡part froa starvltton) in a .edel of thi. level of re,olution. 

poslibility of abortion exi.tl far the Ilventh to nlnth aonth of pregn.n 

The probability of calf death during the firlt aonth of life il high, 

dlcrelses thereafter. 

HERD DYNAHICS 

A follower. herd "al introducIda in V2.0, calve. Mer. either lold or 

entered the breeding herd i~mediately post-weaninQ. Thil .odificat~on 

_ean. th.t a calf nolOl becoaes a follo .. er for as long or as ¡hort I per ilOd 
as i5 required by the manaqe~ent poli cy bei ng pursued. The model can ~D" 
handle up to 200 breeding COK' and 400 followers (su Figure 1), but note 

that an animal identificition I"!ulllber (for a brseder, up to 200, and froa 

201 to 600 for a fol1oHer) 1. unique and is net re-issi9ned on death or 

re~oval fro. the herd. Array o\arfloMs occur if ~ore than 400 fol1ow r. 

accrul ouring I run, wíth al1 sorts ef en~wing prob!e~s (i.e. ol er 

10 



• 

vlrilblll Ir. aver-.ritten). 

PARAKETER RESETTIN6 

In rls.ttín; plr •• ,ler., tt NII felt thlt un! ••• there Nere Qood rellO I 

for chlnging Inything, it ••• bettlr tD l.ave •• .uth II po •• lb , 

unthang.d, the pautity of dltl on .any of the l.portlnt rel.tionshí I 

WQuld .ake it extr'IIIy difficult tD rendir th,.e in •• the •• tical ter I 

with Iny de;rel of obJectivity. Th. 'Ijor re.'Dn for havin; to t 

p.ral,ter. It 111 il th. f.et that the llanos represtnt. I paor-qulli~y 

produttion 'Ylte., .here .,ight indlces (th. rltio of turrent wlight to 

potentill .eight' of thl arder of 0.5 to 0.75 ar. ob.erved 'Olt of tr' '

f ti.e; th. originll vllid.tion run ••• r. conclrned with weight indecel 

0.85 to 1.0. 

The fol10Ning .ere reslt. 

RATE, the para.eter which describe. th. fir.t derivltive of thl gro.th 

curve far heifer., WI5 reset to 0.054, the low.r valul quoted by Kahn, in 

accordanee with Bos ¡_dieus clttle elle"here. 

thl .ilk curve Mal redrl.n (Figure 4', ViviR; a plltt.u of 5.0 kg fro. 

dly O tD 60 Df llctltion, follo"ld bV 1 IhalloN exponentlal dlclint to 

approxllltely 2.8 kg It day 270. (ntegrition of the curve givel a tO~ll 

l.et.tion potlntíal yield Df 10 •• 1100 kg. 

- luckling cllf roughage intake on poor diet. was grollly undere.tl.at~'d. 
Calf _eight MIS therefore repIlced Mith ellf norl.tive w.ight in h. 

voluntary intake equallan., thul bringing the relationship lnto line .ith 

that for pOlt-Meaner. and adult.. . 

ti.sue lobi1ization for lletltion, thil "IS incr.ased fro. the z~ro 
-

alloMed at 10M weight indetes in V2.0 in I Ilnner .hoNn in Figure S. This 

11 based on no evidénee It all, bul 15 intuitively re.ionable. ~ 
eanteption probabilities; two funetions "ere redrawn and the paraae er 

probabiIities .djusted (Figure 6) in In atte.pt to obtain rea1is ie 

conception rates (in excesl o, 501 "her. earIler veriion of the ~odel "QuId 

have none) and also a realistic relationship bet"een tonLeption and ~ei9~t. 

AOJUSTMENTS ~ADE DURING VALIDATION 

Preliainary validalion ~Drkl dlJcribed in 

1987), highlighted • o rober of probl.I!, particularly with 

I 

(Thorntin, 
re~p&ct to 
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FIGURE 5 TISSUE MOBILIZATION 
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FIGURE 6 CONCEPTION CHANGES 1 
CfV • LtVEVEtGHT-CONCEPTtON PROIAltLITY 
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conceptiDn problbiliti •• Ind •• lnin9 •• 1Qht •• lhe proble. for thl fir t 

af th'lt MI' identifild ta be thl a.turity flctor. Sinee narl.tiv ••• 19 t 

inereasl. irrespective of planl of nutrition (unlesa d,.th occurl), the 

lodlfíed flctor defin ••• Iturity to hay. no .ff.ct on coneeptíon Ibill~y 
once thl r.tio W"/W"A hl' felch.d vllu.1 in eXClla of 0.6. lh. ah.p. .~I 
Idjuated to inhibit coneeptiona It 10M livlN.ights Ind In co.parltive~y 

i ••• tur. Ini •• ll (Figure 7). 

Far weaning "Ilght., tt Mil conclud.d that it il pOillble thlt pllnl f 

nutrítion aetl on ailk produetion potential (and henc, Mllning w,ight) in I 

"Iy not Ixplicitly leeounted for in th. aodll, "hin 

Iyltea, .r. considlfld. In Ifflct, thi. p.r.letlr may 

af genetíc patential coupled .ith the over.11 qUllity 

divlra. productipn 

b. .een .1 a .talu~1 

of the diet in thl 

relevant produeti Dn 'yltea. Thi. posel no rlll probl ••• , but rllai~. 
conceptullly unlatisfletory. 

3. FORAGE ROUTINES 

Historically, tMO alplets of foragl have been of inter'lt for b. f 

.iaulltlon aodel1ing - ita quantity. and itl quality, .ealur.d usuall, • 

dry latter digeltibility Ind/or proteln contento Thl interface blt"lln 

Iniaal and plant hls alNayl been the hardelt part of .edlllin; ani.ll-ba5~d 

production Ivstea., Ind lost lodlll by-pass the problel' involved due 

their co.plexity Ind the taek 01 data which lurrounds thia intlrface. 

i 

to 

The 

prelent .odel gOls only •• 1.11 .ay tOMlrdl tlckling thele problel'. 

80th the TAHU and Kahn'a aodel .akl use 01 tabular foragel forage 

on Iny dly il c.lculat,d by intlrpolating bet"'en t.o (often 

quality 
) 

digestíbility and crude protein 

and for dlY 60 01 the year 

vt1lul used for day 45 "ould be 

tabl el do not changa frol 

values. Thus tI digestibility for day o 
are 42.0 and 44.0 percent respectively, 

! 
43.0. Jt il usually a.su.ed that su~h 

onl yen to He next. Thi. is, in fact,¡ a 
I 

lore flexible Nay of deriving forage quality values than ~ould at fir~t 

appear to be toe case. there il no reason ~hy the tabll v~lues 5hou d 

re~ain tDn~lant, hut [DuId easily be made to change in r.~pDn5e to certa n 

weather viriables, {or ~xample. A eDre profound critícis. of the approa h 

Ir 



FIGURE 7 CONCEPTION CHANGES 11 
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11 that thert ti no feedback betN,.n Qrowth or Ittululation of biollSS Qn 

the on. hand, and foragl quality on thl other. Mhln Inilll b.haviour ~s 
added to tht picture, it ls apparlnt that tlbullr repr'l,ntation ei'n 

aecount fer only I frletion Df th. tOlplexity Df tht rl11 IYlt,.. T. 

probll. is r.ally I1 folloNl1 anila1 groNth can be .odelled with I go d 

degre. of lecuraey, if it ts known Nhit lort of Ilt,rill ia aetual~Y 
! 

ingettld. Plant groNth can a110 be lodelled, givln luffieient informatioh. 

The behaviour of the ani.a1, ind itl effttt on thl 'Nlrd, through Illattite 

9ra%ing both Nithin Ind betNlen apeeie., lake th. predietion of .hlt t e 

ani.al latl, Nhen presented with I particullr pllturl, Ixtr'I.1y hlzardo I 

indeed. 

i 
In the preltnt call, paltur. hat h.d to bl tre.tld in lany Mlyl like ~n 
experilental variable. To date, .Ivannl hls be.n trlatad .1 I hal09lnlor' 

relourel, and data have beln ID feM al regards itl growth that there hal 

bien little .lt,rnative to the tabular approlch Calthough th. lodel lak
i 

I 

provision fer aniaals grazing different type. of lavanna, luch as y 

burnt or bajo Ilvanna). Th. problel here is to impute -realanlble-

for digeltibility, crude protein tcntent, Ind growth rlt. ov.r tile, _hi h 

I.y be t.ken al beln; typical. 

Tha litu.tion for ilproved plstur. 11 ,athlr different, elPecial}y ~f 

grasl-IeguI' lixtur.. Ire blin; considered. In contr •• t to Ilvann., 

aVlilability of ,uch pistura wouId appear to be luch lor. criticl~, 

necessitatin; 101. sort of explicit growth lodll. Considerable effort i, 
! 

bein; expended on the construction of a silple two-Iptciel plstur. Nhi~h 

can be used to exaaine animal-pasturt interactions, and as a bonul it 

should be IbIe to be usad in RUSMOB 11.0. A short sUII.ry of tht lal1.nt 

featuras fol10N'. 

PASMOD 

At thil stage PAS"DD ls I purely conceptual .odel of grazing in I a 

two-Ipecies pasture. It wal constructed (Fisher and Thornton, 19~71 
Thornton and Fisher, 1987) lo help ¡et up an experi.enlal progra. for ~he 

Ecophysiology lettion in Cari.agua, in in effcrt to underitind the dynl~ilcl 

of grass-legu.e pl!tures Loth _ith ind without 9rlzing ani~lll. It 

cürrently has the status af hypothesis, ilthough it appears to react n 

I~ 



senlibl •• Iyl to VlrioUI .xtlrnl! Itlauli. Tht id.1 for • liapl. aod 1 

cl.e frol th. _ork of Noy-"e~r (1975, 1976), .ho conlid.red continuoul • d 

rotational grating in a lono-apacíel p.lturl, usin; jUlt two functions - I 

n.t groMth functíon and I conluaption function. 

Th. original PAS"OD aodll uled lix bllie functiDnl, fiv. of which .r. Iha n 

in Figur. 8. Thl sixth .as a si.pll raap functíon relating intak, o 

biollll. Thit nuaber il in th. procell of bein; Ixtend.d, to 111 w 

lultí-Iellon liaul.tlonl. Plstur. gro.th itll1f UI.I thr"1 

1 

11 

111 

Lelf Arel Indlx • f(Blollll) 

Sen.lcenee Rlte • feBio.'IS' 

Pot.ntill 8ro.th Rlte • fel,af Arll Indl.) 

Potentl11 growth rate 'Iy b. aodified to ActulI growth rat. by a 

conliderltion of coapetition, both Ipatial lnd non-'patial, thl latt.r I 

aecounted for by the fourth function. 

IV Actu.! Relativa Srowth Rata • f (Patential Relativl Sro"th Rate) 

The efflet of the ani.al tI li~ited ta a consideration of itl conluMpti n 

of the t"O Ipleiel and the feedback which thil has on lublequent biDlas , 

the seleetion (or preferente) functionl 

V Proportion of legu" in diet • f(Proportion of legua. IvaiIable). 

(In PAS"OD, the stxth function relattng intake to bielas. co.pleted t~. 
original 5pecification of the .odel, 

VI Intake kgDM/100kgLN = f(B10Iass), 

but clearly this ls not needed here, 5inel the beef .odel has itl o n 

intake equationl to drivl the fora;e tomponent.) A seventh function I 

baing ev.luated, to all0. forage tD be groMn from one lealon to the nex
i 
I 

thil consista of a factor .hith eodifies aetulI grcwth rate in responle to 

water-limiting conditions. I 

Si.ulation proeeeds on a daily basis, first by calculating today'l biOla\· I 
on the basis of yesterday'., and then subtracting today's consumption (f 

any). 
i 
I 

Two aspects in particular are i.portant with re9ard to the use of th~1 

~odel in RUS~OB: selsona! changas in the functiDn para •• ters, and herba •• 

q,al!ly. ro. Ih. lir.1 01 Ihe,., il i. p.,.ibl. Ih.1 Ih. ollocl 01 ""j" 
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on luch I .odtl eln bt liaitld to chlngt' in potlntill growth rlte, 

brought Ibout pri.arily b,t.Ule of llck of water at regular tiae, of t~e 
year. This is currently being invlstigatld. For the second, ho 

s.tisf.ctory aethod of linking the ch.nves ln dive,tibility in 'O~I "Iy to 
the function, con,idered hls been feund Ylt. A .echania_ rellting t~. 

gro"th in the to itl qu.lity proved 

pendíng further invntigltion, diglstibility 

proporti on of 

inflexible. 

handled u.ing 

Agai n, 

tablea ov.r tiae, with th •• ttend.nt di'ldvlntagll of thia 

uthod. The lubroutine corrllponding to PAS"OD Nithin the 

11 callld PAS~IP. 

A full dlscription of thil palture aodll aly be found elsIwhere (Fisher 

Thornton, 1987; Thornton Ind Fisher, 1987'. Itl incorpor.tion into RUS"PB 

neelssitatel only slight aodifíc.tions; con,ulption ha. to be clleullt d 

outside the gro"th routí ne, fer (IxlllpIe, and provilion has to be .adl o 

.,rry up thl daily tiae ltep of PASMOD "ith whltever tiae stlp h operlti el 

in the rast af RUSP'lOB. The genlral structure al 111 forage routinn I 

out! i ned in section 4.2. 

4. SVSTE" STRUCTURE 

4.1 6enerll 

Seneral featureJ ef the Iyltea inelude the follDwing: 

,iaulatlon runs ef up to 20 yearl can be carriad out, with breedi 9 

herds of up to 30-40 ¡niaals. 

- the type Df run is set by a lode variable, the aode of .. run clnn t 

be changad once the run has started • 

.. run can be elrried out entirely in a batch mode, whereby cecisia s 

are aade usiog fixed decision rules built into the .odel. 

- a run can be carried out in an interactive mode; the silulation e n 

be halted at any ti.e, the aniaal., foraye or cash floW5 inspected, a d 

almost any Qanagement $ay be i.posed for al long or as shor! a time s 

required. 

al the end of the run, "el prt.ent v.lues and interna! r.tes f 

return are calcul.ted, if po!sible; these rnay be i~cre.ental, co~par d 



Mith I blll-line ellh floM. Eeonolie re-anllYlil il then pOlllble, by t e 

re-readin; of th. Intir. Iv.nt file for tnl runo Thil file klepl I rico d 

OT Iv.ry lignifitant ev.nt (tonteption, deltn, lale, for instant.) th.t 

hlppenl to laeh ani.al. Thul, the influente of a drop in priee can I 

Ixalined on tne lale biolagitaI lequence of Ivent. Mithout navin; to re-r n 

the Intire .ilulation. 

- anila1. lay be divided into lob. on tne balil of loe, IIX, r 

phYliological Itatus, Ind then fed I Mhole vlrilty of fora;1 Ntthin lob • 

Provi.ion .110 exiltl far rot.tional grlzing of ilproved plltur •• 

- aVlilabIe forlge rllDurCl1 nu_ber four; tnrle differlnt typl' ~f 
.,Vlnnl Ir. alloNld, 1I i. one paddoek (or lultiple paddoekl for rotltionll 

grazin;) of teproved grltl-Iegule pllture. HaN thi. ti fed t. entirely 4p 

to the uler, "itnin tn. lilits of In extensive let of alloNable 

coebinationl. 

- lontnly caln floM datl are output in 1 fl.hion to facilita t 

lublequent analYlis, if, far Ixa.ple, tney prove to be ill-tondition d 

(Iultiple root. etc). 

- individual ani.al "eights lay be output to a tíle fDr sub seque t 

input to a graphing prograe, for exa.ple, to obtain a visible record f 

weight evolution over tile, 

provision existl for inveltigating dual-purposl Iystel', by 

Ipeeifying a 111k offtake rate and a .ilk prieto 

The herbage rcutínes, eeonolie rautín!., input-output capabilities and th! 

interaetive Iylte. Ir. no" described in 101' detall. 

4.2 Herbage and Grazing 

Control oi Iny run 1s handled by a nu.ber of user-set par.leterl. Dne f 

tnese i5 IRUM. If this 15 set to zero, tnen the si~ulation makes use f 

th. original farage tibIes al used in earIy vertions of tne model .¿d 

during tne preliminary validation runs. In this case, tnere 15 only cne 

type of forage (savanna), but tn. area (ARE) and starting biemass (8IO~) 

are set internal1y, sinee there il no f~edback from the a~ount ecnsumed to 
the amount of dry ~atter in the pasture, i.~., availability is unli~itin •• 

Thi5 run ~ode has b~en preserved to faeilit.te de-bugging after gro 5 

changes have been I¡de to the .oclel code (by running the ~odel using t •• 



I 
•••• input data to ••• 1f the output data ar. directly co.p.rable wlth 

thosl obtained befar. th. ehang.s N.r. lad,). 

If IRUM 11 let to 1, then th ••• ount of fora;1 11 det.r.inad on a dai y 

bilis for up to four different r.saurels with Irlll of AREACi) hl Ind 

Itlrting biallSI.1 of 810(1) kg/h •• R.soure. nUlbers 1 to 3 Ir. r.servéd 
i 

for tYP'1 Df IIVlnnl with li;nifielntly different chlrlet.rilticl, whil't 

r.loure.1 4 Ind 5 r.f.r to • l'QuI. Ind • grlll relpeetiv.ly. 'f 
both I grlll Ind • leguI' Ixilt, thln I lixturl il IllUSld (hencI ther. ji 
a .axi.u. of FOUR forage reIDurces). The three Ilvann.1 Irt hlndled n 

1 

"plrat. lodule., lnd 10 Cln have different VrDwth Ind qUlli~y 

chlract.riltiel. ThuI, for Ix •• ple, 1f the folloNin; Vllu •• Ir •• ntered, I 

ArIa ha 

BiDlan kg/ha 

Resoure. No. 1 

20 

4600 

2 

O 

O 

3 4 

O 2 

O 3500 

5 

O 

O 

th. run st.rtl with 20 ha of slvanna with In initial biemall of 4.6 t/h" 

Ind 2 ha of pura legule pasture with 3.5 t/ha dry latter. 

New r.sourel. cln be bought into the run at any Ita;e 0+ the lilulitiD , 

lilply by entlring relevlnt non-zero Irell lnd stlrting biolaslel. 

Two lubroutines ir. coneerned with lortin; out what & pArticular ,¡nilal 

has ¡eC.11 to •• ong dif~er.nt forage rflaureel It Iny tile, called HOBRh 

Ind MOSGRA. Fi rst, In In í mal is ass! gned te ih relev¡nt physi 01 ogicll 

status group (Table 1). hplanhd decilion rulel or interacti t 

interceslion th.n aSlignl a five digit cad. "hieh il Itorad in on. of t I 

pOlition. uf eleh Inil.l', array (YV(i,23), "her. l il th, ¡ni.al nUlb.r 

This coda starts with I 1, th. next thr •• digitl, 1 or O, refer to t t 

availabi1ity or other"i,e, of th. three types of savanna, whilst the fif.h 

digit refers ta th. grass-legume impreved pastura. Thul, an ani.al 

a§signed ti eode of 11001 has aceeS5 ta savanna type 1 and whatev.r 

¡.preved pasture there may be. When it il the ¡nimal 's turn to eat, th. 

code 11 decoded, and if the relevant digit for each resouree nu.ber l. n,t 

zero, then that forage resouree 90ls to help make up lhe ani~al 's diet .t 
Hat ti 1iI. 

The lIIixing of He diet for any p~rticular ani~al, where that animal 



TABLE 1 ANIMAL PHVSIOL061CAL STATUS 6ROUPS 

., 

Group Status Group Status 

1 Dry ellpty 14 Fual e age .;: 1 r 

2 Pregnant 1-3 IIlDS 15 1-2 y:r 

3 4-6 1105 16 2-3 

4 7-9 IDOS 17 3-4 r 

5 Ladating 1-3 lOS 18 > 4 r 

6 4-6 11101 19 Hale age < yr ! 

7 7-9 lilaS 20 1-2 yr 

8 Pregnant 1-3, lactating 3-6 1I0S 21 2-3 yr 

9 7-9 1110 S 22 3-4 yr 

10 Pregnant 4-6, 1 adati ng 7-9 11105 23 :> 4 yr 
• 

11 - null -
12 Calf lIale < 12 11105 

13 Calf fellale ( 12 IIOS 

BREEDING HERD FOlLOWERS HERD 

Note each animal's status (nol calves) is stored in array VV(i,9). 

- the number in each group in any ~onth is slored in arr~v NHEADli). 

Also NHEAD(24) = NHDSUM(II,ll = no. of anilllals in breeding herd, 

25 2 "' no. ot cal ves, 

2b 3 = no. of followers, in ~Q~th •. 



.. 

lee.11 to lor. thln on. relDurce, 11 c.rrlld Dut In lubroutinl "IXER 

lubrouttne CAL"IX, dependín; an Nhlthlr the Inil.l ti elllltfi~d .1 
Idult (br.eder ar follawlr) or as ¡ ealf, exclpt for the Illletlon of 

and IlgUII frol a .ixed 'Mlrd, which is Clrrild out in subroutine PASMIP 

dirlctly. In Ilny Cllel it is not nlcellary to use thil routine, lin~e 

'Olt Inil.ls Nill often h.vI lecell ta enly en. relourCI It Iny tl~e 
I 

(although this 'Iy changl thrDu;h ti •• ), and clelrly luch I dilt Mould n1t 

have to be .ixed. It il .PPlrent, howlver, th.t IDI. typ. ef prlflrlncle 

functionl Mili be rlquirld when lubroutinl "IXER hal te eperateJ ~t 
present, inforutíon it selnty regarding lueh funetíonl, la that .ultiplll 

forage resourcel Ihould be uled wlth carl. Th. follDNin; fDr.g. CD I 

cOlbin.tionl prl.ent na problel, blin; essentially lin;le rlsourcell 

11000 

10100 

10010 

10001 

uvanna type 1 

2 

3 

ilpraved pllturl, .ixld in subrautine PASMI • 

The next .ost useful let of codls is that concerned with the gr.zin; f 

Ilall binkl of i.praved palture, 

11001 } 
10101 

10011 

lavanna + ilproved paltur. 

"Iny ef thl ether P011ib11 eode eelbinatianl can bl leen te bl unrlalilt e 

far 'Olt uses, at Iny one ti.e, it i. unlikely for an ani.al to ha I 

aeeess ta .ore than one type of savanna (bearing in .ind that the eode e n 

be ehanged al often as possible). Sener.lly speaking, then, it I 

reasonable to re.trict the eodel tD those eonsidered above. 

on the types f The eonsideratien af farage cDdas has a direct bearing 

grlzing Iyste. that can be aeco •• adated in thl ,adel. The typel Df Iyst • 

that users are likely to be interested in are illustrlted in Figure 

Obviously it il diffieult to inelude every type, but it will be apprecilt d 

that -grazing syste.· really referl only to a changing of availab e 

reSDurces through ti u; seen in this sense, the lIodel Is in het capable f 

handling InQst systells. Of the SySt¡?~iS considEred in Fi gwre 9, there I 

only cne where e~plicit preference functions are required outside PASM P 

(type JI. 
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FIGURE 9 EXAMPLES OF RUSMOB GRAZING SYSTEMS 
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lf tt tr.nlpire. th.t • I.v.nn. aOI.ie ta of taport.ne., t ••• , .n .nill 

hlvin; {nltlntanloUI acc.s. to .or. than onl typ. of •• v,~n •• nd SOl' la t 

of ¡'proved pasture, th.n this eln be handled at th. eOlt of deriving r 

i.puting • prlferenee function Nhieh II.Y or ,ay net changa over tile. 

J'pesing rot.tion.! gr.zin9 far I leb (code 10001) necllsit.t.s th. inp t 

of apeei.l data, this il delcribld in 'Iction 4.5 on th. 

ayat... lhl eonltituent p.ddoeka e.n b. af any (unlqual) lizl, .nd tb •• 

ti • at.í1,r latitud. in alloNable accupltian ti •• s. 

Suckling calvla constitutl •• ob in their aMn right, and eln be '1lign d 

different plltur. fra. that conlutad by th.ir d •••• 

Al! four forage lubroutines (SAV1, SAV2, SAV3 Ind PAS"IP) ar. built n 

si lIil Ir 1i nel. Eleh ts in tWD aain partss th. fir.t deal. wftn growt, 

the secDnd "ith lubtraeting tb. alount of that relDuree conluled duri 9 

ti •• dt fra. th. current biollaSI. The potnt of Intry to the routtne I 

control1ed by the Y'!UI of the Dne paliad paraleter in e~ch Clle (1 or 2 • 

The sequenc. of event. fDr herbage il shown in Figure 10. The sequen e 

eln be illustratld by referenee to on. resDuree, e.g. IIVlnnl type 

ASlu •• that the beef .adel tiae (dt) Itep il S daYI, ind that d.y 

startl "ith there bein; 4230 kg of dry a.tter. 

DAY 100 810(1) .. 4230 

+ net growth day 101 • 4270 

+ dly 102 .. 4312 

+ d.y 103 • 43'6 

+ day 104 • 4402 

+ day 105 • 4450 

Assu.e 32 anillal units have access to thís forageJ 

Avail.bility per AU per daya 

QIHU .. (4450/(32*5) * AREA(1) = 28 I AREA(l) 

Cor.sumption [SU"(!) .. S f 32 * V.I. 

If V.1. :: 6.0 (and V.1. <- QQ(l), else availability is 

• 
100 



FIGURE 10 HERBAGE EVENT SEQUEN CE 
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Thus, BIO(I) • 4450 - 960 I AREA(I) 

DAY 105 810(1) • 4418 

• 
I 

An intereattn; potnt to Arise fra. the .bovl IX.lple ti the follo"ingl what 

hApp.nl lf gQ(I) ti le'l than Yaluntlry intlkl (1.1. IVlillbility i. 

lfltting)? At prellnt, thl dlclsion rull aplrattng in thl .odll It.ply 

allignl Mhatever ti available to ,ach InilAl untt. Clelrly, ratianin; 

rule, could blto.' vlry compleM, Ind thi. i. one Irel "her. the interlctiv. 

natur. of the COlputlr 'Ylt.1 cln help to overcole problll' 1"Deiltld "ith 

antl,l. running out af forage. 

4.3 Econa.íc Rautínel 

lh. abjlctivl of the'l routtol' il th. follo"ln9' 

1) to keep trlek of ev.ry .,1. ar purchl.', and .h.re one oceurl, to 

not. th. r.levant prlce Ind Itore Ind cUlulatl tha r.,ult until th. end af 

th, runo 

2) at the end of the biologicll run, to try to c.ltul.te th, net prlseot 

vllue (NPY) Ind interna! rate of return (IRR) for the cllh f10M. 

3) if rlquired, to caleullta the increlentll NPV ind lRR 04 th. prlllot 

calh flo" Ind a prevlDul caah f10N Itored in & file. 

4) if required, tD rt-anaJyse a particular biologieal run uling 

different IconDmic parameters Cl.e., 90 back to 1'. 

Subroutine PRICE is cal1ed every dt, to set the prieea for the categoriel 

of ani.al considered. 

1-1 

2 

3 

4 

5 

At present, thase are 

COW5 bought 

tull COWI sold 

f~~ale calf $old 

~ale calf sold 

f~mile follo"er lold 

al followsl 

f'kg 

$/ég 

l/kg 

$/kg 

./kg 



6 '/kl 

Thele eln be ehlnged or added to .1 rlquirld. 

Annual priee data frol 20 ye,r, at thl Feril in "edell1n .ere ,nalYled to 

try to identify cyele. Ind trlndl in the datl. "onthly dlt. frOI 1975 

.ere .nalylld to Snv •• tiQlt •• ellonll vlrlation in price. Thl paueity of 

data "ould Ilkl • non.enll of ,pletral In.lvsill I elle could be lade for 

I cvele 1ength of •• ~ or 6 yearl. Thu. price liaulltlon i. erudll it is 

.Isuled thlt a cosine .avl of • clrtain p.riod Ind laplitude ti lufficient 

to fit thl data (judged .hclly IUbjlctivlly). The year1v dlta .Ire 

dlflltld ulinQ thl Coloabiln Conlul.r Pric. Inde., Ind dl-tr.nded ulinQ 

linelr rl;rlllion (1 aethod opln ta debate) to produc. the till Ilri.1 

.haMn in FiQur. 111. It Ihould be noted thlt the trend linl hll a nlgativl 

llape, in contrldisttnetion to Jur' .t al. (1977', althcugh .hy this should 

be il not elear. Annual priell .rl eurrently ealeulated in RUS"OB using I 

eosine evele of 6 year. "ith no trend iaposed. This average vIlue il then 

eultiplied bV a eonthly factor to Ictount far seascnl! variatian about this 

lean, thl aonthlv flctor. bltn; the average of 11 year.' oseillations about 

reearded e.ans. lt il recognisld that this ts nat In elegant aethod for 

lilulating priees. Thlre are t"O .eparate priee eyele., for eale ind femal. 

anil.1s. Anoth.r input r.quired Df th. user, In Iddition to evela Iln9th. 

Ind •• plitude., l. the polnt in lhe cyele "her. tha ular .antl to begin. 

It il a.su.ed 1I a stlrting point that th. relative increlent. bet" •• n th. 

various categortes are ¡INlya the same (i.e. th. slm. for. of cyele applies 

to eleh price category "ithin th. sexI.). 

lhe buVinl priee of an aniaal is ¡.sueld ta b. corralated .ith the felale 

5.11 priee. Itl Ictull valu. II deterlinld randoalv, ulinQ a relatiDn 

"hieh takel accaunt of the theoretieal degree of correlltion, ID that at 

so •• times, the sale price is greater than the buying pric., ané at other 

tiles it i5 less. Thi. Nal done to preclude the pClsibility of the ranther 

(or the user) becoaing I cattle deiler. 

followsl 

The relationship used is as 

BP = (SP - SP c /s 1 ) f CORR + «(1.0-CORR?)*RNNlo.e f 52 + BPa 
where 

BP = buying príce at tiee t, 

SP = selling price at time t, 
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FIGURE 11 STEER PRICES, MEOEllIN, 1966-1985 
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SP o • aean .e11in9 pricI, 

'1 e stlnd~rd dlviation of th. s.111n9 priel, 

CORR • theoreticll correltlion coefficient bltween SP Ind BP, 

RNN e I rlndon aoral1 nuaber, 

12 • standard deviation of the buying pricI, Ind 

BP. • a.an buyin; prieto 

Price .tandard deviationl Nere 'Itiaatld froa I llroe nuab.r af randoa 

glneratianl. Figur. 11b .hON' siaulatld prie •• for 24 ylarl (four caap11tl 

cyeles), Nith I correlition co.fficlent 04 0.70 between lel1ing price .nd 

buying priee. Rando. norlll numbers are glnlrated ullng thl "ar.aglia-Bray 

variltion of thl Box-"ulllr a.thad (Iubrautinl "ARSAS), Nhich r.turnl t"O 

randa. narlal nUlblrs for Ivery ca11 (Ilthough only on. is uSld'. lhis 

subroutinl in turn ellll I diff.r.nt randol unifora nuablr generatar froa 

that used in th. rllt of th. Iylte., to al10N .eplrate Illding. 

Far tack of inforaation, th. ailk priee, if usad, ti lit It I tonstlnt 

value (at the til. af Nritín9, C$32 I kg), although this can bl changld 

between .conoaie analyse •• 

When.vlr In eni lal 11 bought or sOld, subroutinl ACOUNT i. Clllld to 

cuaulatl thl nuablr of puos p&id or rlcll nd for that category. At th. 

end of 11th aanth, subroutin. ECDNO" h cll hd, ud thl aonth'. cuh 

balanc. is cal eulated. At thl end af th. run, th. NPY h taleuhhd at 5, 

lO, 15, 20, 25 and 100%, Ind the IRR is found uling a silpll itlrativl 

precedure (aubroutine IIRI. The aonth's elsh flaN is definad IS fol10M51 

BAL(i) • 8ENti) - COST(i) 

BEN(l) • CULL(i) + CARF(i) + CFOL(1) + CAPITCi) + Z"ILK(i) and 

CDSTCi) • CHERD(i) + CBUY(i) + CGASTCi) 

fer month i. CUll(i), CARF(i) and CFDl(i' contain the aeRey received frel 

the ¡ale ef tulJs, calves and follo~ers, respettively, ~hile CAPIT(i) 

referl to the capitalisation of the herd at the end af the run and IMILK(íl 

tcntains the .onth's incoae froa .ilk sales, if any. CHERD<i) contiins the 

capital cOSt9, CBUY(i) the .oney paid out lor neM CONI, and CSAST(i) the 

variable tosts that ~onth. These la.t tosts ~ay be calculated either per 

head of stock or through explicit input, i .•. 

eSASTCi) = CUAR * nu.ber of ani~a15 + CEAST(i), 

where CVAR i5 & fixed charge (or ¡ero) and the CSAST(i) on the riQht hand 



FIGURE 118 CORRElATEO 8UYING ANO SELlING PRICES, 4 CYCLES 
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.idl Df the equation il In input datuI (Ivain, thil lay bl %.ro). Crldit 

Ind borrowin; are not conliderld in thí. .Chll •• The IRR of thl rllultant 

calh fIow is calcul.tld iwice, th. first ti.e on a lonthly basi, (bltn; 

con verted ta • yearly bISíl), far th. s.eond, the flaw íl cUlulated into 

yearl first, and then th. IRR of th. annuIl f10w il cllculated. AIl 

printoutl frol the Iconolie Inalysll VD to thl file on 109icll unít 11 ('l' 

TlbI. 2). Fer elch twelve-aonth periad, the Iverlve pricll paid or 

receivld are cllcullted and printld. 

The neKt tlsk 15 the (alculltion of the 

calculatienl. 

de.cribld in 

Thil ti controlled by 

Fivure 12. The 

increaentll f10. Ind lublequent 

a variable NIND, .hosl operation ¡I 

pOllibiliti'l Ir. II fDllo ••• 

1) th. run il I.en l. I blse-line silulation. the eash flo" il 

.ritten al th. fir.t record of • n'N file. 

2l the run í5 5ubsequlnt to a bise-line liaulition, and th, user Mants 

to cOlpar. the current production syltla with the bale-linl one. In thil 

case, al1 cash floNI are Nritten •• record. lubsequent to the firlt 

(base-line) recDrd in the file, lnd increlental f10.' are calculated for 

each anllyais and re-inalysi. 01 the biological data. 

In the lequence of talkl, th. re-analYlis of • run co... next. Thil II 

controll.d fra. lubroutine ANALIZ, which rewindl th. file on logical unit 4 
(th. calendar of Ivent,), and then g011 through this fill recalculatin; thl 

.onthly cash floN, ulin; par •• etera .hich .ay havl been changed in PAN 

(either in litu or interactively). Far exaaple, the nlxt Ivent rlad froa 

the file .ay be the s.l. of a calfl lubroutine PRICE is called .ith the 

corr.et silulation date for thil event, and the priee receiv.d 11 cuaullted 

in the relevant array, 1f the next event to Dccur happenl in the 

subsequent lonth, then -subroutine ECO NO" 11 ca1led to calculat. the cish 

flow for the ·present- month. Of (curse, if the next event does not Dccur 

until 2 lonths later, then subroutine EeOHO" is Itill talled for the 

sublequent aonth (all the relevant ¡rrays fer that .onth will then contaln 

zero). Obvioul changes that can be ~ade to the re-analysis would include 

the for. 01 the price cyele (i~plitude, trend, or starting pointl, the 

relative prices pertlining to e~ch cateqcry, or the price received per 

kiloyra. of .ilk. At toe conclusion, the s¡me s~quence of ónalysis takes 

place as fer the original run - ~onthly and year1v lRRs are t.lculat~d, ~nd 



FIGURE 12 RUSMOB V4.1 CASH FLOW MODULE STRUCTURE 
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th. iner ••• ntll flow ti ellculltld. Up to Ilx Iddittonal InllYI •• Ily be 

Itored in unit 12 by calu.nl' if lor •• rl clrri.d out, then thl eolutn 

containing th. IOlt rtc.nt Inalysis keep. ehanging. 

TMO pointl r.l.t. to 111 In.lylll: 

it •• y b. th.t th. cI,h floM is ill-condition.d Ind h,nc. not I.tnabl. 

to th. calculation af In IRR (Iultiple rootl etc). A subaidiary progra. 

couId then b. uled to r.ad th. cash flo"es) in unit 12 and print to I 

file Nith • forlat suitabl. far rladin; into Lotul 1-2-3, for instanc., 

"here th. nature af the íll-conditioning could b. inv.stigated, 1f 

required. 

in a[cordanc. "ith usual practíce, for th. ¡nnull calh flo"1 (which are 

cUlulat.d frol the lonthly valuel), the capital eOlts and variable COltl 

for .onth 1 Ire Issigned to year O. 

4.4 Input-Output 

Data Ily b. entered in one of t"O "ay' - by file, or through use af tha 

interactiv. IYlt.. (lee s.ctíon 4.5). Th. lajor input file occupi.s 

logiell unit 1S (Table 2). Thil il largely unchangad fro. larly verliona 

of the beef .odel, although ther. ar. 50le additionl. Table 3 ,ha •• the 

contentl of thil file, record by record, 11 reld by RUSMOB. (Refer to 

Appendix B.2 for variable n.le lilt). It should be noted that there .r. 
IS yat no data checking routín., in RUSHOB for this file, 

needad, therefore, when changing this file. 

greAt elre il 

A large a.ount of data la entlred 1I defaultl in th. actual FORTRAN cad. Df 

the .odll. Hlny of th.se can be chang.d with care, The .ajor ilplicit 

assuaptions are outlined in Seetían 5 as these relate to paraaeter val u •• 

and decision rulas currently operating in the ~odel. A number of these can 

be changed usin; the interactiva syste •• 

Result. fra. the run are printed to a Rumber of files <TabIe 2). In 

r;Dr~al use, units b, 9, 10 and il'~ill be of most interest, rniny of lhe 

other filés being t~ncerned with de-bugging t~5ks. 

Data input output is conlrolled by a nuaber of parametEfs. 



TABLE 2 RUSMOB EXTERNAl FILES 

log i cal Nalle 

Unit 

Function f'rogram Nalles 

Reads Wri tu 

---------------------------- ---------- --------------------- -----------

4 AA4 biological event calendar 

5 

6 

terminal run progres5 report 

OUTPUT ani.al output file 

7 

8 

9 

10 

11 

ANIMAL 

DUMP 

PASTO 

PASDUMP 

CASHFLO 

12(*> INCFLO 

13 NXOUT 

15 * REODAT 

individual animal weight 

animal debug output 

pasture output 

pasture debug output, improved pasture 

economic routines output 

incre~ental cash flows 

interactive debug output 

data input 

MAIN INLOOP 

+ANALIZ +ANLOOP 

1 NCREI'I 

MAIN 

1'1 A 1 N 

I'1AIN 

+INLOOP 

+ANLDOP 

+MDBGRA 

+CONCEP 

ANLOOP 

+I1AIN 

ANLOOP 

HERBI.J 

PASI'IIP 

tROT6RA 

ECONOM 

tINCREM 

+ANALIZ 

+ZIR 

1 NCREI'I 

NX----

* necessary for program operation (the íest are created as requíredJ. 

(t, ;55 ~ed to €Iist if NIND s l; if pot, NIND is set to O. 



INPUT Thl initial herd size ti Ipecified by NA. 

aniaAl.' record. il reld froa the input file. If there Ifl 80re Aní •• 1, 

in the file, then thell are read into an afray SPARE. Then, if MODE>9, 

thlt il to .ay, the buyin; of breeding CONI il IllOMld for thil run, and 

tufficient nu.berl of heifer. far replace.ent purpoltl clnnot be generlted, 

ani •• ll aay be baught luta •• tic.lly, thlir Ntights, Igel etc beín; found 

in the arrly SPARE. Far interactive runl, ar Nher. default .anageaent 

decilíonl are by-paslld (IDEFLA-l, aee beloN), the buying of breeding 

aniaals operat.. rathlr differently, Ind in MOlt tal •• th. ani •• 1s in 

SPARE(i,j) Nill not be ulld. 

OUTPUT JEV • O luppr'llll printin; th. cllend.r af Iv.nta. 

• 1 the cllendar 11 printed to unit 6 (DEFAULTI. 

JHERD • O luppr.IS.1 the print-out of yearly herd coapolition 

tablel. 

m 1 printl herd co.polition t.blel (DEFAULTI. 

• 2 printl very larga quantíti •• of infor.ation to unít 6 

for de-bugging purposes. 

JA • O unit 7 not used. 

• n vit.l stati.ticl of anil.1 nu.bar ·n· Ire .ritt.n to 

10gital unít 7 in Genstat-readable foraat (DEFAULTI 

n=I). 

lPRDEL = O unít B nat used CDEFAULT). 

• 1 printl 24 variable. for .nil&l. 1 ta S at eaeh dt far 

debugging purposes to unit B. 

Of the othcr files, unit 4 is designed for internal reiding and Mriting of 

the event calendar, unit 12 holds .onthly cash floW5 (whence they lay be 

transcribed tO unit 11), and unit 13 contains al1 responses _¡de uling the 

interactive syste~, for debugginq and fer storing infor.ation relating ta 

paraaeter ar 'inageffi~nt changes. 

in Ser.tion S of th~~e ~ote5. 

Examples of progra. output are di~cusled 

3t 



4.5 The Int.rlctivl Sylt •• 

The lodel eln be run in three lodll: pure bltch, "Ii-bateh, Ind 

interaetive. Thil ti controlled by th. Vllul Df "ODE. 

HODE • O or 10 rlsulta in batch lode; th. 10dll operlt'l sol.ly on the 

ba.is Df the contentl of the I.in data input fil. and the decision rules 

built ínto thl lodel. The int.ractivI Iy.tel pllYI no plrt. 

MODE • 1 Of 11 result. in ••• i-batch .ode; tNO interactive panel, .r. 

elll,d up, 1110"íng the u,.r to chlnge 101. ilportlnt run plra •• t,rs, lueh 

1I run len9th or nu,ber of Ini.,ls in thl hlrd, and thl other IliON' thl 

uler to carry out leonolle anlly.el intlrletively, "herl prieea and COlt., 

for exa.ple, eln be changed. 

HODE • 2 or 12 r.sultl in full interlctive .ode. The user eln set four 

(default) annua! stop dates, and "hen these oceur, or at any other tiae the 

user "ishes, the silulation stop., Ind Inilll nu.ber., wei9htl, SIX and 

status can be displayed, pasture status can be invIstigated, th. cash flaN 

to date Dr the Ivent calendar can bl displayed, and stock eln be ",anld, 

lold, or bought II requtr.d. 

As noted in Section 4.4, if "ODE ti grllter than 9, then ania.la •• y be 

bought automatically lf there il a shartfa!l of breeder.. HODE aptions 10, 

11 or 12 are unlikely to be usad much, since aOlt user. will Nlnt aor. 

control over the buying of stock. One further point of relevanee ta that 

if MDDE is set to O in the input fil., the int.ractiveIYlt.a Nil1 nlver bt 

callad, "hereas tf it il set to 2, the initial panel. Ni11 bl callad up 

(and the aode can be changad, if required). 

The whole of RUSM08 ti ¡hoNn in Figures 13 and 14, with the original 

relativl residenee locltions indieated in Figure 15. At a later dale I 

Rodula wi1I be creatad, thus siaplifying lhe use of the syste. for the 

gEneral u~er. The interactive routines (lhoze ~hD~n in Figure 14) are now 

d~scribed in turno 

SutrDutine lN1RAC is the interface betl;Eln {he si~ulation &Ddel and the 



FIGURE 13 RUSMOB V4.2 FORTRAN PROGRAM STRUCTURE (PART 1) 

'eMA(Nel 

¡ 

1 
·lNLOOP· (ANAL 1 ZJ 

1 
¡ I I I I • __ .. J,.. ___ , I¡ 

¡~OaG~'\1 ) ij~OBRATI . IANLOOPI IprSI NTI IHERSIJI IECONOM PRl CE I 
I I I 

l 
1 

IMARSAGI 
í 

¡ I 
! 1 RAN2 J . ¡-) ¡ I 

: __ .1_.-. i;?'!¡ XER If r -1- . I I I 

-:CON¡CEPl !¡lCALtl xh ¡RANDOHI IAFGEN I IACOUNT] IROTGRA PASMIPl SAV1 I ZIR lNCREHI 
SAV2 

; "1 ) 
SAV3 r :---_lLL.. ... ~ 1 

! ¡ 1 NS'w l' WAl T J ICOHPARI IOELAY J 

-

f 
I 

i • 
I I 11 1 

IL 1 ~I T I ISEGL 1 NJ LO 1 GGENJ 

.-. DENOTES CONNECTtON TO THE lNTERACTIVE SYSTEH 



FIGURE 14 RUSMOB V4.2 FORTRAN PROGRAM STRUCTURE (PART 2) 
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FIGURE 15 RUSMOB V4.1 PHYSICAL LAYOUT OF PROGRAM 
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interactive aYlt, •• and cilla up the rtllvlnt routínt It the nlxt level 

down in thl IYltel hi.rlrrhy, d,plnding on th. vllul of the pasled 

paraeeter. At the start of the run, thi. hal th. value 1, in which clse 

control paises to lubroutine NXBEGO Ind thence to lubroutinl NXBE61, the 

firat panel of th. syatel, which a¡lply ap.lla out wh.t the aYltel il and 

the dlte Df th. lllt upd.te. 

Subroutine NXBE62, the next plnel calltd, il th. Iljor data entry panel at 

th. Itart of thl run; th!1 and the prtvioul panel are alwaYI IhoNn unlell 

HODE-O frol the deta input file. If "ODE il then let to lIra, no lor. 

pln.ll are 5een. If "ODE ti let to 1, thtn no lor. pantll Ire leen until 

th. tconolte plnell It the end of the lilulation, .ven lf lilulation atop 

dates are enterld. Data input facilities .r. II follow!1 

- I randol nu.ber I.ed ( • four-di;it intlver). 

- th. run type - 1f IRUM-O, original tabular forage data ar. uaed, and 

availabtlity 1, unliliting. lf IRU"-1, the ar •• 1 and Itlrt1n9 biolasl.a af 

th. foragl relourees hay. ta be Ipecified. Once I.t, IRU" cannot be 

changed. 

th. run lod. - currently lay take the values 0, 1, 2, 10, 11, ar 12. 

Ta sUllllari se; 

"ODE • O is 

1 

2 

10 

11 

12 

pure batch lode; 

lui-bitch lade, 

interactive ladea 

pure batch lIode + auto.atie COH buying, if avaílable. 

semi-batch liad. + 

interlctivl lode + 

• 
• 

The condítionl under which CON! are autolatically bought were described 

above in .!etion 3.4. 

fU" length - lhit il the ~i.ulatjon lenqth in ~¡y5. An upper liait 

af 7200 (;!xi!óts, <ihd it is not r ... ¡:cfí!d'·r!1.;:d that valul]' let5 tha.n 720 <ir. 

uled (in fact, 3600 should be rrgarded as a M0rking .inl~"., to ¡yold 



pOllibiliti •• af flolting und.r- ar over-fla" p.ndin; th. inclulton Df datl 

cheeking routíne,). 

the cllh flDW fllg (NIND, ,e. Figure 12). If MIND-O, the liaulltion 

il Illuald to be th. blle-lín. run, Ind no lubs.quent re-Inllyael MilI 

relult in Iny inereaentll NPVI or lRRI. If NIND-l, then it ti 1.luald that 

the ba.e-lin. c¡lh flaN Ilready IMiltl, and increaental Inalylil Mili takl 

plICI, 1I long l. al1 Cllh f10"1 Ire of th. la al Jength. 

the tiae ItlP - thi. il variable betw.en 1 Ind 30 dlYI. Validltion 

Nork Iho"td th.t I ;oad co.proallt bltMlen accurlcy and Ifficiency Mil 

achieved Mith DELT lIt to S, unIel1 th.re Ir. load rlalon. for chan;in; it, 

it ti r,cD •• ended thlt thi. ti left M.ll aJan,. 

- .nnual stop dates; four of thel' aay be let. They aust be 

bet"een O and 360 inclusive, and divisible by delt. If a stop il "Inted at 

tiae t=O, let ISTOD<l) to O and ISTOD(2' great.r than O. Note that the 

.anual stop date ¡STOP, .ettable froa the aain aenu panel, override. th •• e 

set dates in a particular "ay (see beloN). 

- potential .ilk yield for the breed of anila1 in que.tion, kg per dlY. 

- inltial herd liz.. tt il reco.aended that thil be 1,ft at 30 

individual. - the saae co •• entl al for DELT apply hert. 

forage areas Ind initial bio.assel - th.!e have to be set if IRU"~l. 

Natl that ~.Itur. can enter and leave the production IYlt •• during the run 

at stop dates, so choic. here il not bindin;. 

II .ay be noled, from in inspection of the panel. (see Appendix B.3) that, 

in general, keys PFl or PF2 take the user on in the silulation or up and 

down in the hierarchy of panel!, and that th. run can al"aYI be abandoned 

usin; PF9. The user has to presa PF9 once only to abort the run, and ther. 

is no pC5sibilily cf recDv~ring, save starting ag~in. 

1f lIle ~ira~eter p¡IJ~d with 5ubroutine INTRAC has the value 2, lhen 

control ~i5ses to the main Icnu rSJbroutina NXMFNU), Nhich i5 lhe ca~e at 



.11 Itop dlt.s. ArroM' .r. u •• d to IOV. th. cursor until tt occupi •• th. 

line containing thl option "Inted, and PFl thln actívat'l that optian. In 

arder of appearlnel in the I.nu, thele optionl Ir. 15 follo", (Iubroutine 

NX---O, • plnel controlling progr.l, clll1 up lubroutin. NI---1 (and 

lubrautinl NX---2, íf it Ixiltl) Mhich is the panel clllin; progrll). 

1) dilplay the lonthly CI,h floM 'Iubrautinel NXCASO, HXCAS1} frol thl 

pr.lent (current date' blck to the stlrt of the run, Mith eUlulative total. 

di.played at the bottol of thl lere.n. 

b) display the br.edin; herd (Iubroutinel NXHERO, NXHER1) - I.eh 

ani •• l's idlntificltion nUlber, Igl, "Iight, noraativ. Mlight, daYI 

pregnant, dayl lactltíng, Ind age It lllt calving. 

el display the fol10"lrl herd (Iubroutines NXFOLO, NXFOL1) - eleh 

Inilal'l ID nu.ber, sex, Meight, nor.ative Meiaht Ind Igl. 

d) display all cllvel (subroutinel NXCALO, NXeAl1) - th. ID of thl 

da., thl ealf'l .IX, Meight, nor.ativl Meight, Ind Ig. in dlyl. 

el dilplly the statuI of th. paatur •• (Iubroutinl' NXPASO. NXPAS1) -

fer eaeh of th. fiv. type. of palture (with 4 ar ••• ), .rel, curr.nt 

bioaasl, ungrazeable relidue, digestibility X, crude protein content X, and 

availabílity in teras of kg/AU. Thil panel has no ~eaning if IRUM=O 

f) display a11 aventa frol the event calendar that hav. occurrld 

within the 1ast year (subroutinea NXEVEO, NXEVE1) - thi. ~how. the day, th. 

year and the lonth of the occurrenel, the Ivent, Ind details of th. 

animal<.) concernId. Events reported arel adult daath, calf death, birth, 

conception, abcrtion, weaning, replacement (i.e., a follower beco.es a 

breeder), adult sale, cllf sale, or Iniaal buying. 

g) go to the .enage.ent aptioo. menu (lee beloH, lubroutine NXMAN). 

hl set the next halt date rlubr~utine NX~ATl) - a dale thu5 5&t will 

Inn~al dales set .t t~e Itart of the runo Thu5 if 



ta dly 270, yllr 2, at thl Ilcond Itop, thl 'lqulncl Ind datl' of run .tlPI 

Mili b. II fo110MII 

IlI"E 180 

360 

630 (360 + 270) 

720 (360 + 18TOD(2» 

900 (720 + 18TOD(1» 

I .tc 

I I 

Th. us.r eln thul iapos. In .xprl" run, by 'Itting thl n •• t Itop datl 

alnullly to th. Ind of th. runo 

lhl "Inlv ••• nt "Inu (.ubroutinl "X"ANJ - thi. ti thl Ilcond alnu in thl 

hi.rarchy. Aglin, optionl Ira ,.1Ict.d ullng thl curlor, but herl PF2 ti 

uSld to Ictivltl eleh optlcn, lincl PF1 r.turnl thl Ullr to the a.In alnu. 

The IVlillbl1 optlon. herl Ir. 111 controllld through subroutinl NXROTO. 

1) buy Inia.l. for thl br •• dlng hard (subrDutinl NXBUY1) - lhlra i, 

auch flaxlbllity hlr., al thl Ullr tnt.r. th. Ige of thl Inlaal in aonthl, 

Itl Meight, latur. Mllght, Ind dlY' prlgnlnt.. lhl herd JD nuabar i, 

a.signed autoaatiell1y Dn hittlng thl return kly. A alxIau. of 10 Inilal, 

Ily bl bDught at Ileh ItOp dlta. Not. thlt .Ieh Inl •• I'. eonditlon i. 

laplied by tha int.rpllY bet.ean Ige Ind M.ight (which blt •• ln th.. Ind 

.ature M.ight i.ply a particular nDrl.tive M.ight). 

b) cull br •• d.r. CsubrDutines NXCULO, NXCUL1' - thl entire br •• dlng 

hlrd II dl.plly.d, Ilonl MIth .elghtl Ind IgI It lalt ellving, Ind if 
-

culling of In ani •• l Is to take place, thl curlor 11 pOlitioned an thl 

r.levlnt lin •• nd th. retuin k.y prllled. Aftlr thi" In •• t.rilk .pp.afl 

next tD the .nla.1. ID number. As many aay be tulled 1I requir.d. 

C) "11n calve. (subroutinel NXWEAO, NXNEA1) - talf dae ID nu.ber., 

agel, IIK and Meight. are displayed, and welning eay bl donl manually uling 

the s •••• ~chinl$. described aboye fer culling anl~all. 

d) buy follo-ar. (subroutine NIBUF1) - thls l. the I~.a as for buylng 

bre fS, e~cept pr~Qn~nt follcHers can not be bDught, but fEX .ay be 



, 

splcifiad. Aglin, I lilit of 10 per Itop dlte axiatl. 

e) lel1 folloNlrl (lubroutine5 NXSELO, NXSEL1) - dilpllY' ID nUlb.r, 

sex, weighta Ind Ig., Ind thl lechanilll 11 th. 1111. II fer culling Inila11. 

f) I,lect folloN.rl II repllcera (aubroutinel NXREPO, NXREP1' thl 

entir. f.lale part of th. folloNerl herd la diaplly.d, Ind replacer. lay be 

picked lanullly ullng th. II.e curlor lechlnill II for culling Iníllll. 

Nete that if In anilal hll already beln s.lected to bl lold, then In ·S· 

appears by th. anilal JD nu.ber. Shilarly, if In Iniul hlS bltn 

lelected a5 • replicar, and tha folloNlr le11 plnll h cllled. then In ·Ra 

appeara by th. ID nUlber. lhe 10lt recent 'Ileetion overrides Iny othu. 

The lale thin!) happens if a brrteder ÍI seleeted for culling CaC·) and thl 

calf il sel.eted for Nlaning caNa). Sinee tha 10lt recent I.l.ction 11 

the overridino one, Neaning th. calf Ind culling tha dal NouId hay. to tite 

place on successive stop date. (which couId be II elol' II lutcelsive til' 

increllents). 

g' pasturl Ind lob •• n.gelent (subroutinel NXFOR1, NXSYSO, NXSYS1) -

three things can be done Nith th!! aption1 

- chanve the forlgl Ir'll, and phi" out or brinQ in diff.rent forag. 

reseurces by setting the relevant biD.aslel Ind Irlll to rero or to valuIs 

greater than zero. 

- chang. lob forlOI codell far inltanee, th. Ullr light "Int to Ilsign 

i.proved p&5ture to pregnant anilals. 

UI. PF4 to bring up another panel and impoll rotationll grazíng, by 

entering the number of paddocks in the $y¡tem, their areas and biomasses, 

and th. nu_ber of days of occupancy. Note that rotational grazing appli.1 

only to those animals with forage cade 10001, for codes such as 11001, if 

sny, 5uch Ini~als are restricted to savanoa only. Rotational grazing will 

then t¡ke place i~~ediately, starting frcm parldock 1. Note also that if 

rot.:.Ucl\al grazing is t:.oncluded dlJri¡¡g a run (by ~!flectillg Uds Ih:nu F!d 

s,etting the n¡J.<ber of paddods to 1), H¡:-n U·e L t f (;:¡)t bicHii"SS on De 

paddock b~ing gra~ed at the ti~e Df lhe stop date becomes the (oee) 



i.proved pasture re.Durel - thi •• ay not b. Plddock nu.ber 1. 

h) burn any of the three type. of lavann. (if thlir ar.a, are greater 

than zero) bltn; utilised (Iubroutines NXBURO, NXBUR1' - place the curlor 

on the relevlnt I.vano. nu.ber (1, 2 or 3) Ind pr'll the return key. The 

relultlnt (burnt) bio •• I •• ay be .nt.r.d or changed by thl Ultr. 

i) change the br.edtng Ilalon (Iubroutinl NXSER1) - allign 1 or O to 

eath .onth in the panel, correlpondin; to whether thl brelding hlrd hi' 

Iccel' to bull. during that tonth or noto 

j) chanv, policy rules in the .odll Clubroutine NXPOLi). 

POI.ibilitiel hlr. includ. thl follo.in;. 

- chlnge thl .tni.uI Igl It Nlaning. Note that N'lnlng i. alwlYI done 

luto •• tically at whatever Ige thil il 'It to, í.e., .1 IDon II I tuctlin; 

cllf reaches thil 1;1, it il weaned. This .Ult be let }- 30 daYI. 

- chlnge the default ¡nilal tanage.ent dltes; thlse refef to the dates at 

which prlgnaney testl are carrled out, replacer. initiated lnto the herd. 

etc., on the balis of the auto.atie decilion rules (lea Section 4). 80th, 

one or neither .ay be .et. 

change the taxiau. .ge of aniaals in the breeding herd, blyond which 

culling il autoaatie. This .ay be let to zero, in which case old age Nill 

ultia.tely be responsible for death. 

change other eulling criter1. - the nu.ber of perlissible consecutive 

negative pregnancy teats (use in conjunction with the def¡ult Iniaal 

r.anagement dates), or the maximum perr.issible nu.ber of days since the last 

conception. 

- follower sales .ay be made to canfor. to .inilul agel or weightl (both 

5exdG~endent), e.g. an individual ~ale fcllDwar ~ay be sold off as 6DDn as 

it rPiL~P5 a Rini.u. age or a miniaum htight, ar, if al Jeast one of Ihe 

~an2Qe~ent d~tes j5 rot ~et lo ¡ero, lhe anl~ll ~ill le &old off at the 

first ~PPOI tunity (s~?cified by lhat d~le) as long 1I lts ~;e ur MPight (Dr 



- the required nuaber of breederl eln be ehlnved, "ith the diff,rence being 

bought or lold off lutelaticllly. The full iaplieltions of ehlnging thi. 

frol th. It.rtinv value hlv. not y.t be.n explored, lO it i. Itrongly 

r,co •• ended that thi. il not toueh.d. 

- th. s.tting of • fl.g (IDEFLA) to override .11 d.f.ult aan.geaent rul •• , 

Nith the exeeption of Melning, Nhieh tlkes place autolatieally at the .ge 

speeified in this panel. 

- the lilk offtake r.te (OFRAT) can be changed, and the conltant price 

reeieved for ailk can be adjusted (PREIS). 

At the conclulion of th. day-to-day liaulation, lubroutin. INTRAC il called 

Nith a value of the pasled para.eter of 3, Nhich then passe. control to the 

additional econoalc analYlil panel. (subroutinll NXPANO, NXPANl and 

NXPAN21. On •• nalYlil il alNays earried out Nith the default slttings for 

eOlt, and priees. Fer any additional analy.el, the folloNing para.eterl 

can be ehang.d fro. the firlt panell 

- variabll COlt. per h.ad (CVAR - lel beloN), thil .ay be I.t ta a pOlitivl 

nuaber or pesos, or to zero. 

para.eter. for the lale and felal. price cyeles - a.plitud.s and yearly 

trends (both pereentl, eyele length. in year., starting pointl in the 

eyeles (bet.een 0.0 and th. eyel. length - note thit eosinel are used, so 

starting at 0.0 15 equivalent to starting on the erest of th. Navel, and 

the initial prie.s for the ani.al eategories (in pe~os per head for eO"1 

bought and pesos per kg for COHS soldl. 

- the .ilk priee can be changedl it should be noted that the offtake 

rate obviously eannot be changed, and is a parameter eabedded Nithin each 

bioJogi(al runo 

In t~e strQ0d p¡npl, detailfd tost schedul~s .ay be ent~rpd; PF2 ray be 



.rrlyl CSAST (dirltt tOltl) and CHERD (capita) COltl), both of 1.néth 

12*20+1, Ire of interest herl. There Ire daf5ult vllul. for thel', lonth 

by lonth, uled for the firlt UNPRD"PTED etonolíe analYlil. 6,n,rally, 

CHERD(i' • O, 

and C6AST(i) • conltant, n 

or • n + CYAR • no. of aníl.ll, íf CYAR > O. 

To chln;e thel' for Iubl.quent ,nalYlil. 

- capital COlt., Intlr a quantity X for I.th ye.r (1 to 20), .tored '1 
IHE(í), Ind then I lonth", ¡"E(iJ. The tOlt _i11 then Dtcur in IDnth 

nuaber". if "-O; thln lath aonth of that yaar _ill hlVI an a'IDciltad 

CDlt of X/12. 

dir.et COlt., enter I qUlntity Y for elth of 12 lonthl, th. valuel Irl 

.IIUI.d to b. unchang.d frol yllr to yllr. Tha.. qUlntitíal thln blcoa. 

CSAST(i), .ubject to thl vlluI Df CYAR (l. aboye). 

AIl values Ir. let to zlro befare the cll1 to thís panel, If a11 Ire Itl11 

zero on raturn to tha callín9 progral t C6AST(i) and CHERDCi) Ire UNCHAN6ED. 

Thul if 111 zeros Ir. raally _antld al part of thl analy.i" Inter 1 pelo 

10leNhere. Beclu,a of thl nature of th. Irrayl (i ••• their lizl), the 

dlfaultl Clnnot lalily bl r.fl.cted in the cont.ntl of the panel .t call 

tia.; thUI, if the defaults Ir. want.d for a sublequent analysil, enter Iny 

one of thl aonths I"E(i) 15 99, this wil1 over-ride everything without 

exception, and CSAST(í) Ind CHERD(i) _ill be set as per the block data 

s.g~lnt in lubroutin. ECONO", that is to sly, the default valuls (Iubject. 

of tour.e, to th. U'lr's value of CVAR). 

Once the us.r has decided to end all ¡nalyiil, lubroutine INTRAC il called 

once lore t pas!ing th. value 4, and 5ubroutine NXENDl il called, Innounting 

that the run i5 fínished and t.lling th. uler _herl to find progral output. 

A final tonnecting link far the interactivt 'ylt.. il that provided by 

subroutine PTBINT. Thíl handles th. actual management detisions decided 

upon Ifter the interlctivt sYlte. has been tallad. It works through 

arrays for 'Ich of thl lix batíc eventl (cull, '111, wean, buy breeder, buy 

follower, .el.et breeder frol folloN,r.). Far 111 but th. buying arrayl, 



thlSI conli.t si.ply of flAg. 

ani.als Illected for lath of thp 

in thl rlllvAnt array pOlitions fer thl 

IVlntl. Subrautine PTBINT then g011 

thraugh Ilch Irray, ,ort. out thl plrtinent counter., writ., th. Ivent to 

the file on unit 4, Ind c.ll, lubroutine ACDUNT if aoney chlng.. hlnds. 

lt can be .een l. I varlion of lubroutine lNLDOP, but for 

interactively-perforald Ivent •• For the buying Irrayl, th. ne" Inialll 

Ire initillilld into their respective hardl (braeder. and folloN.rl) in th. 

nor.ll Nay af lubrautine INLOOP. Thl Nhal. routine can bl .kipPld tf the 

logical fllgl r.aain unflagged fro. onl lTI"E to thl next. 

5. USE OF THE SVSTEH 

At prelent, RUS"DB is run ulin9 the caaaand RU"TEST, "hich run. In 

Ixecutive file of the sam. naa. (listed in ApPlndix B.6). This lection il 

concerned Nith t"O areas: first, the internal aliuaptions .nd dltl 

paraaetar, let in the aodel Are liltld. (Som. of thel~ CI~, and lome 

clnnDt, be changed u.in9 either the .input data filiar th. interactivl 

Iylte., where & plra •• ter i. purely intlrnal, it is indicated II .uch.) To 

change .n internll plraaeter, it il neclsslry to edit·the FORTRAN 50urc. 

cad. and then recoapile usínQ the YS coapil'f "ith optlaislr level 3 

operating. The second Ifll il to lnllyll thl dlta Qutput file, producid 

froe a speciaen run, Ind to explain what is producId. 

5.1 Internally-Set Plra.ete'l, Decision Rule. Ind Deflult VllulS 

Thl va,iable. which CAn bl lit fra. the dlta input file Arl .ho"n in Tlbll 
) 

3, Nhil,t tho.e which aly be changed using the interlctiva panell .r. 
liated in Table 4. Tlbll 5 .hoWI a list of par.leter. Ind their dlfault 

values at the start of any runo The values in this tibIe can be chlngld 

using the interactive Iyltee, or th. deflults cln be changed through 

editing tne lource codl .nd rlco.pilation, Dr through thl input fill. 

Note th¡t only the aost iaportlnt input file d.flultl are given - the rest 

are either obsolete, or th.ir value Nill be vlry luch run-dependent. The 

dig'itibility and crude protein content figures pertaín .hen IRUM is equAl 

to O; the source for these Nas Lebdosoekojo (1977). A list of the 

internally-slt plra.eters il Qiven in Table 6; the only "ay to change 



TABLE 3 RUSMOB DATA INPUT FILE 

Record Variable(s) 

1 

2-3 

4 

5 

b 

7 

B 

9 

10 

11 

12 

13-15 

16-1B 

19-20 

21 

22 

23 

24 

25 

26 

27-32 

33-38 

39-44 

45-50 

NSEED IRUH HODE NIND TITLE 

ANAI'1E 

ACF(1-12) 

SEASDN{1-12) 

PMA VIP NMAX HINMT PP WHR EXTRA APDELT SIOl SUPROP 

FINT!" DElT CDELT JEV JHERD DATE NA IAREA IPRDEL JA 

PDEL T Icec 

AREA(1-5) BI0(1-5) 

AHP(1-2J TREND(1-2) CYCLIC(1-2) START(1-21 

PRINIHl-b) 

NWEAN HANDAT(1-2) CCUL "tUL KCUL SWTF SWTH SABEf SA6EN 

IOEFLA QFRAT PREIS 

NDI6 NCP NDM NCFW NCF NDHLIH NlD NCO NFMC NSUP NDI6S 

DI6F(I-2,1-14) 

CPF(1-2,1-14) 

DI1F(1-2,1-14) 

CFWF(1-2,1-S) 

crDWF (1-2,1-5) 

DP1LIML (1-2,1-6) 

LDEPF(1-2,1-3) 

CDF(1-2,1-bl 

FI'ICF<1-2,1-S) 

SUPDHF(1-2,1-2S) 

SUPDIG(l-2.1-2B) 

SUF'CFFíl-2 1 1-28) 

HSF(1-2,1-2Bl 

51-100 VVli,nJ, 0=4 1 2 5 3 10 12 13 14 15 lB 20 

FOETRAN 

Forut 

415,T25,A25 

9AB 

12Fb.O 

12Fó.O 

12H.O 

12F6. O 

f 

f 

f 

f 

1215 

12Fó.O 

12F6.0 

12f6.0 

12F6.0 

12F6.0 

12F6.0 

12F6.0 

12F6.0 

12Fó.O 

(12Fb.O) 

(12F6.0l 

(12F6.0l 

(12F6.0l 

f 

Note - refer to variable name list (Appendix 8.2), ¡ome of the variables 

are obsoletej 

- nueber 01 cows' record, read aust be greater than NA+l. 



.. 

(t. 

TABlE 4 INTERACTIVE PANEL S AND DATA ENTRV 

RUSI'10B 

PANEL' 

Calling 

PRogr aIl 

00 NXENDl 

01 NXHENU 

02 NXDATl 

03 NXKAN 

04 NXHERl 

05 NXFOll 

al::. NXCALl 

07 NXPAS1 

08 NXCASl 

09 NXSES1 

10 NXBES2 

11 NXEVE1 

21 

22 

. 30 

31 

32 

33 

34 

35 

36 
~¡ 
"_, i 

38 

39 

40 

HXPAN1 

NXPAN2 

NXSEAl 

NXBURl 

NXPOLl 

NXCULl 

NXSELl 

NXWEAl 

NXBUY'l 

NXFORl 

NXREF' 1 

NXBUFl 

NXSYSl 

User-Changeable Variables 

I'IYR /'IDA 

ANA/'IE NSEED IRUM MODE FINTIM NIND DELT ISTOD PI'1A NA 

AREA BID 

IDVK CVAR AMP TREND CVCLIC START PRINIT PREIS 

lDYK CHER IME CSAS 

SEASON 

AREA{1-3) BI0(1-3) 

NWEAN MANDAT CCUL MCUL KCUL SWTF SWTM SAGEF SABE M 

KFA NA IDEFlA OFRAT PREIS 

ICUL 

ISEl 

IWEA 

IBUr 

ARH I CDD 

IREP 

IBUF 

NPAD VPAD 

Note - refer tD variable name list (Appendix 8.2) 



• 

TABLE 5 DEFAULT VALUE5 OF USER-CHANGEABLE VARIABLES 

Variable V~lue Whert! 6et 

CHel-2411 capital costs by lIonth, e$ 241*0 BLOCK DATA 

C6(1-241) di red tosts by lonth, C$ 10000,240 1 0 BLOCK DAHI 

CVAR direct costs per head, C$ O BLOCK DATA 

NWEAN .in ~ge at loIeaning, days 270 INLOOP 

MANDAT aanagellent dates 1 and 2 210, 330 INLOOP 

CCUL aax eow age, years 12 INLOOP 

"'CUL lIax no. .-ve preg tests 6 INLOOP 

KCUL I al( days sinee last eonception O (not set) INlOOP 

SNTF .in IoIt at sal e fellale, kg O M INLOOP 

S.,TI1 ain wt at sale aale, kg O .. INLDOP 

SAGEF min age at sale female, years O M INLOOP 

SAGEI'1 ain age at sale .. ale, year, (1 n INLDOP 

DFRAT ail k offtake rate O Input File 

PREIS ailk price c$/kg 32 Input File 

ACF activity eoeffieients 12*1. (1 Input File 

VIP faecal di output/kglw/day 0.0094 Input Fi le 

DATE start of run O Input Fi le 

WI1AX .ax tislue .obtlilation, kg/day 1.4 Input File 

I'IINWT ain ... t of replaeer heifers, kg 100 Input Fi le 
pp adult wt / birth weight 15.0 Input File 

AI1P pric:e cyele alllplítudes, 1. 11.2 12.7 Input File 

TREND priee eyele trends, X I yr O O Input File 

CYCLIC priee eyele lengths, yr Ó 6 Input Fi le 

START pric:e cyc:le starti ng point, yr O O Input File 

PR 1 N IT initid priees, C$ 109 109 109 Input Fi le 

132 109 132 

DIGF Ilonthly DI, IRUM=O 43 45 46 48 44 44 Input File 

45 46 45 46 43 40 

CPF aonthly ePI, IRUI'I=O 9.6 10.4 9.19.6 9.8 9.4 Input FUe 

8.4 8.7 8.2 9.1 10. 1 10.0 

---------------------------------------------------------------------------
Note - the variables set in BLOCK DATA or INLOOP can be re5et using panels; 

the others can be altered directly through the input file. 



TABLE 6 lNTERNALLV-SET PARAHETERS 

Variable Value and/or Comme~ts 

RATEMK 

DAYSPK 

PROPIN 

DI6EN 

RATE 

WI'1M 

PREFl 

PREF2 

PREF3 

PREF4 

PREF5 

PREFb 

SAVl 

e" ',~, .... '"1",.: 

SAV3 

DI 

CR 

AV 

D! 

CR 

AV 

DI 

CR 

AV 

0.00275 

60 

1.0 

SO 

340 

15.185 

0.054 

360 

0.0, 1. O, 

0.0, 1. O, 

0.0, 1.0, 

0.0, 1. O, 

0.0, 1.0, 

0.0, 1. O, 

rate of decline parameter, milk yield post-peak 

days to peak milk yield 

proportion of max milk yield attained on day 1 

day nu.ber for start of Net sea son 

day number for start of dry 5eason 

digestible energy tontent of feed, KJ/kg 

growth rate para.eter 

nuaber of days in ayear 

male adult wt = 1.3 * female adult wt 

1. O, 1. O, 0.0, 1. O, 1. O, 1. O 11100 

1. 0, 1. O, 0.0, 1. O, 1. O, 1.0 11010 

1. O, 1. O, 0.0, 1. O, 1. O, 1.0 11001 

1. O, 1. O, 0.0, 1. O, 1. O, 1.0 10110 

1. O, 1. O, 0.0, 1. O, 1. O, 1.0 10101 

1. O, 1. O, 0.0, 1. O, 1. O, 1.0 10011 

None of the above 15 setj eaeh record consísts of 4 x-eoords. 

then 4 y-coords, ta describe the linear- segment fUl'lctions. 

0.43 0.45 0.46 0.48 0.44 0.44 0.45 0.46 0.45 0.46 0.43 0.40 

9.6 10.4 9. 1 9.6 9.8 9.4 8.4 B.7 8.2 '1. 1 10. 1 10.0 

0.0 0.0 20.0 50.0 50.0 70.0 50.0 50.0 3Ci.0 30.0 20.0 0.0 

0.43 0.45 0.46 O.4E 0.44 0.44 0.45 ü.46 O.4~ 0.46 ':.4) 0.4(: 

9.6 10.4 9. 1 9.ó 9.8 9.4 8.4 8.7 8.2 9.1 10.1 10.0 

0.0 0.0 20.0 50.0 50.0 70.0 50.0 50.0 30.0 30.0 20.0 0.0 

0.43 0.45 0.46 0.48 0.44 0.44 0.45 0.46 0.45 0.46 0.43 0.40 

9.ó 10.4 9. 1 9.ó 9.8 9.4 8.4 B.7 8.2 9. 1 10. 1 10.0 

0.0 0.0 20.0 50.0 50.0 70.0 50.0 50.0 30.0 30.0 20.0 0.0 

Set to the salle vaIues as those in TabIe 5; aonthly values of 

digestibility, crude protein and growth rate per day. 



[Table 6 -continued-] 

VarlóblE' 

FU 

rSI 

FUI 

FGIl 

FU 11 

FSIII 

FLIV 

F6IV 

FUVN 

FSIVN 

FV 

2 

3 

4 

5 

FLVII 

FSVl1 

DLL 

CLL 

DSG 

LBS 

FACF 

SDEV2 

SDEV 

CORR 

Value and/or Comrnents 

0.0, 

0.0, 

0.0, 

0.0, 

0.0, 

0.0, 

0.0, 

0.0, 

0.0, 

0.0, 

0.0, 

0.0, 

0.0, 

0.0, 

2.0, 

2.0, 

3.0, 

3.0, 

1. 5, 

1. 5, 

0.4, 

0.4, 

LO, 

1. O, 

0.5, 

7.0, 

7.0, 

5.0, 

6.0, 

4.0, 

4.0, 

1. 0, 

1. 0, 

1. O, 

1. O, 

1. O, 

0.4, 0.7, 

0.3, 0.75, 

0.5, 1.0, 

7.0, 

7.0, 

5.0, 

6.ú, 

6.5, 

6.5. 

1. 0, 

1. O 1 

1. O, 

1. 0 , 

1. 0, 

1. (i I 

1. O, 

1. O, 

0.0, 1.0, 1.0, 1.0, 

61.0, 90.0,330.0,360.0, 

0.0, 4.5, 3.8, 3.8 

0.0, 6.0, 5.0, 5.0 

0.0, 17.0, BO.O, 80.0 

0.0, 20.0,100.0,100.0 

0.0, 17.0, 73.0, 80.0 

0.0, 22.0, 90.0,105.0 

1.0, 0.60, 0.0, 0.0 

0.0, 0.60, 1.0, 1.0 

1.0, 0.0, 0.0, 0.0 

0.0, 1.0, 1.0, 1.0 

0.0, 0.3, 1.0, 

0.0, 0.25, 0.82, 

0.0, 0.45, 0.65, 

0.0, 

0.0, 

0.0, 

0.6, 

1. O, 

1. O, 

1. O, 

1. O, 

LO, 

1.0 

1.(1 

1.0 

1.0 

1.0 

0.0 

61.0, 90.0,330.0,360.0, 0.0, 1.0, 1.0, 0.0 

Four x-coords, four y-coords, define each function. 

0.43 0.45 0.46 0.4e 0.44 0.44 0.45 0.46 0.45 0.46 0.4! 0.40 

9.6 10.4 9.1 9.6 9.8 9.4 8.4 8.7 8.2 9.1 10.1 10.0 

0.43 0.45 0.46 0.48 0.44 0.44 0.45 0.46 0.45 0.46 0.43 0.40 

9.6~10.4 9.1 9.6 9.8 9.4 8.4 B.7 8.2 9.1 10.1 10.0 

Legume digestibility and prolein contenl followed by lhe 

values for grass, lonlhly figures. 

0.95,0.94,0.99,1.04,:.07,1.07,1.04,1.01,0.99.0.98,0.97,0.97 

0.97,0.95,0.98,1.03,1.06,1.05,1.02,1.00,0.99,1.00,0.99,0.97 

Honthly seasonal orice adjustaent factors, .ale and female. 

12.70 Standard deviatlon, fe.ale animal selling price. 

12.70 Standard deviation, cattle buying price. 

0.70 Correlalion betNeen cattle sell and buy price. 

rr 



these 11 through r,-colpilation. ".ny .r. unch.nged frol th, lod.l 04 Kahn 

(1982). wher •• dilcuslion uf 10 •• of th.a. v.lue, .ay be found. 

The lajor decision rul., built into the lodel Ir. lu •• aria.d belaw: 

11 Ther •• re ten eventa of interelt, Nith 3-1etter cod.s •• they .ppe.r in 

the calendar of ,vents , th •••• rl •• folloNs: 

2) The 

uBin; the 

VVU ,9) • 

conctpUon 

b1rth 

Nuni"; 

eaU duth 

fo110.lr or breadar de.th 

1.1. of • br •• d,r or 40l10w,r 

sale of • C:ilf 

I folloNer blcolel I br.ad,r 

In ¡borUon 

[CDN] 

[BTH) 

[ .. NO) 

[O-Cl 

[O-Al 
[S-Al 

[S-el 

[REPl 

[ABO] 

23 phYliDlogít.l st.tus groupl .r. Illignld to the lS forl91 lob. 

fo11oNi n9 correspondence table: 

CORRES(1) ICOD(14) CDRRES (13) ICDD (14) 

2 1 14 2 

3 3 15 2 

4 S la 4 

5 7 17 Ó 

b 9 lB b 

7 11 19 B 

B 1 20 8 

9 1 21 10 

10 3 22 12 

11 15 23 12 

12 15 

Mob 13 il r,servld for heifers, defined •• fel.1e breeders .hole d.te of 

11st conception .nd Ig. It lllt br.eding .re both 0, Ind whose .gl il lell 

th.n or .qual tu 4.0. 



3) "anlgement Rulel 

l. MI.nin; - .n .ním.1 11 Meln,d if .gl >. NWEAN dlYI. Thil 11 Il"'YI 

c.rrled out autoaatically, but can be carritd out •• nu.lly in addition. 

b. culling is clrried out on thl bl.is of old IgI, or too .any 

negativl pregnaney telts (carried out at the •• nage.ent datl.', or too alny 

dlys allplld .inee l •• t eonclption. 

c. 1111 fol10Nef' - on th. blSil of Neight .nd 'v' bV IIX, or, if none 

of thllt i •• et, .t •• ch a.nlgeatnt date. 

d. r.pl.el br.,d,r. - frol thl fo110"lr. herd, thl h •• villt .r, cho.en 

fir,t, provided thlt Neight >- "INWT. 

l. buy bfllderl 1f run aodl IliON', .nd if ther. Ir. not Inough 

r.pl.cer. to be hld froa thl follo"'fl hlrd, thln .n1.ll. arl bought 

lutoaatieally froa the .rray SPARE. 

Note that b. to l. aay be done up to tNiel a vear autoaatically. Polieiel 

a. to l. Ind the activity Wbuy folloN,rl" cln be done aanu.lly uling tht 

interactive Iyltl. at anv tile. If thil il done, then the lutoaatic rull' 

eln be lupprlsled (with the Ixeeption of letivity WMeln W) bV Ilttin; IDEFLA 

to 1. R~f~r to Figure 1 far Itock .ovlaent pOllibilltil •• 

4) On Idult dl.th, Iny suekling cl1f 11 lold if 191 ( 4 aanthl' if Ige 

il grl.t,r thln thll, lt il initt.li'ld lnta th. fal1a.lr. h.rd (t.e., 

enforeld larlv .llnin9). 

5) Ther. Ixists a non zero probability of abortion at eleh dt for ¡niaals 

1n the Ilventh, eighth Ind ntnth .onthl of pr.gnlncy. 

6) Initial forl;1 .ab 1111;naent. Ire •• dl ulin; the ardlr -IIVlnnl type 

1 type 2 - typ~ 3 - 11provld palture w, the firlt of th.I. to have an 

area grlater than zero is assigned to a11 aobs at the start of anY runo 

7) Eeano.ie rl-an.lYIII Nhln IRU" i. lIt tD O Irl not elrrild Dut. Space 

exi,t. in subroutine PAN, ha"evlr, to IlloM varilble. to bl thlnged in lueh 

a litultionl editing Ind recoapilltion Mould thln be n.elslary. 

Anv af these bui1t-in deflultl ean be chlngld Mith little difficultv 1I 

rlquir.d. 



S.2 Dutput Fil. Expllnationl 

It Ihould be •• phalil.d thlt th. print-outl dílCUII.d arol. fro •• or. thln 

one run; in addition, th. input dltl uled a,e to be reglrded II 

illustrativa only, Ind Ihould tertlinly not b. revarded II Illningful. 

L06ICAL UNIT 6 (.ee Appendix B.S' 

A run plraleter tibIe 11 printed firlt, .ith th. valull of lajor variable • 

• 1ther IS they Mer. r.ad frOI thl input file or al thlY Mer •• ntered ulinv 

thl intlractivl panlll. lhia 11 folloNld by the cont.nta of IOlt of the 

data input fi1., annotatld "ith varilble nl'll. A Ylarly hlrd cOlpolition 

tibIe il then printld for ylar O (í.l. at thl atart of th. run). lhil 

conailtl 04 111 th. ani •• la in tbe brllding and f0110Nlra hlrdl; thl 

lltter can be distinguílhed frol the forler bltaule their ID nu,bers Ire in 

IXCISI of 100. Such atable 11 printed at the Ind of Ivery year. The 

table for year 10 il IhoNn next; note that th.rl il one follO.lr (JD 183), 

"Ianed jUlt Ifter day 330 (the lllt lanlg ••• nt date, .hen tbl folloNer. 

hlrd .a. dilplrled) and before day 360 (the date at .hich thil ••• 

producId'. 

A lontbly coneeption Ivent table Iho"1 thl total nUlber of tonteptionl by 

.onth and by y~ar. FollDwing this il apasture eonlu.ption table for 

adults Ind luckling calvel, Igain by lonthl and by yeafl. The yearly 

produetion table .ho •• vlrioul ealculatld or tuaul.ted data far I.th year 

-af th. fun; far 11th, In S-chlrleter delcriptian il printld, and on thl 

lale line il givln thl aean Ind the IU. of .quare., and follo_ing thil, the 

yearly values. lhele data are al fDllo"l: 

calf sls - cuaulated kg, calf sales; 

cul1 111 - eUlu]ated kg, tul! 11111; 

conclp, - nu,ber of conc.ption Iventl, 

b h fe •• - nu.ber of br.eding herd felal.1 at day 360; 

no Neand - nUlber of calve •• elned, 

.Ian.t - the Iverage .elning .eight that year; 

tO_ IgI - Iverlge breeding ca •• ga at day 360; 

no r.pld - nu.ber of follO_Ir. that blclle br •• derll 



dwad Idl - the nu.ber of Idult (brleder + folloNlrl deathlJ 

dead ell - the nu.ber oi lucklíng ellf dlathll 

rep age - the average agl of Iny rlplleer, It date of repllcl •• nt, 

rlp Nt - th. Iv.r.gl Neight of .ny repllc.rl at repllceltntl 

12 .0 Nt - th. IverlQ' 12-lonth Nelght of 111 Inllll. thlt Ittlinld thil 

.VI during thl YI.r, 

lurv 12 - the nUlber of anil.ll co.pl.tin; 12 .onthl of lifl' 

lurv 24 - thl nu.bef of Inilall co.pletin; 24 .onth. af lif.; 

24 .0 Nt - the IVlf.ge 24-.onth Neight far anilall Ittaining thil Ige, 

no .bs - the nu.ber of abDrtionlJ 

no bth. - thl nu.blr of birthl' 

Igl p.rt - thl IVlr.gl Igl at firlt plrturitian for rellvlnt Ini.lllI 

con int - the IVlrag' coneeptton intlrval in dlya, 

Nt/10O - inventory Neight Di 111 Inila1. It day 360 I 100, 

no orfs - nUlber of Cllvl. Nhose dal' di.d blfor. Neaning; 

an unitl - th. nUlber of Inilal unit. in the br.eding herd at dlY 360, 

fec fll' - thl nUlber of flcund felall. (Ige > 2 yr,' at day 360, 

Nt eod. - Iverlg, herd Nlight at the Ind oi th. dry •••• ón' 

Nt ION' - IVlrlge herd Neight at thl Ind oi thl Net .lllon, 

nUI buy - the nu.blr of anilal. bought duríng the ylar, 

lilk off - Iverlge yllrly lilk production (exeluding ellf consu.ption). 

True lonthly Iverage stock nu.be,. follo" thi. tibie, far the fol10"1n9 

catlgDriel1 al1 breader., breeder. under 2 y •• r. of Ige, all folloNeri, 

fDllDNer. le'l than • year old Dr greater than t"O yllr. old, calv •• , 

folloNer. old,r than tNO year., Ind the totll nUlber of Ini.al units 

(.herl, in accordlnce Nith the ETES project (~Irl Ind Sere, 19B5), Inilals 

fro. O to 12 .onths • 0.6, frol 13 to 24 .onthl • O.B, Ind ov.r 24 .onth. 

of ag. • 1 unit). 

This ls folloNed by I production lu •• ary, aiving thl following ínforlation: 

conception percentage, Neaning p.rcantage, CON lortllity, ealf 

.ortality, .oe It first cllving, .'Ining "eiaht, conception int.rvII, 12-

and 24-.onth NliOht, percentage first-year survival, .eat production IS 

la1es per head, .llt production l •• alel per Iniaal unit, Ind 'Iat 

production calculated, again a. for ETES (Yera and Sere, 1985), l. folloNtl 



Go 

Production • [no. of co., I .,.ning X I _t at 12 aonth. + 

"o. of ye.rl!ng. I .t Vlin I yr 1 I aniall unit •• 

I 
.to~k Thi. cllcul.tion i. perfor.,d tMice, _ith both y.arly .nd aonthly 

average nuaber., .tored in vlriable. ETES Ind ETE2 rl,plcttvlly 

corrl.pond to ETESPROD Ind ETES 2 in the printout). 
Cthl~e 

Ther. follo.1 a .eight-aglin,t-conelption tabll for a1l aniall., f~r 
hliferl, Ind for dry Ind for lactltino eOM', viving th. eu.ullti~. 

prob.btlity of eone.ption in vlrioUI .eight quantills. Finllly, t~e 
calendar of event, i. printld, giving the date and dlt.ils Df the aniaa1(.) 

involvld for all ,ionifielnt IVlnts. Thi. output fill can be lono - for ~o 
yelr. and ,ood qu.lity forl9' (h.ne, •• ny Ivent,), 1t •• y run tD 2obo 

! 

rlcDrd •• 

LD6ItAL UNIT 7 

This cont.ln5 the .eioht IVDlution of co_ nuaber 1 of the breedin; hlr'. 

Eleh rlcord contain, thl ID, the date (run day nu.ber, VI.r Ind aonth), t~1 
.,iohtt nor.ltivl _.ight, live.eight chino. pI' day, and th •• etabolíllble 

eneroy content of th. fe,d ingelt.d, th."E requir ••• nt for .aintlnlnet, 

Ind th. "E balancl for "l1ght chlnoe. Froa the callndar for thi. run, t 
! 

Nal .een that thil Iniall firlt conceived on day B6~, gave birth It dy 

Milh 1135 (note the heavy Meight 1011 It thia ti.e - lact.tion cOlbinld 
i 

pODr quality ferage), .nd after prDducing t.o aor. calvel, died on 
dlY 

2835. 

l06ICAl UNIT e 

This is the debug file for the Inilal toaponent; five aniaals' variabl" 

are printed It I.eh dt until the progrll 11 Itopped, or until the user runl 
! 

out of Itorlgl .pace, _hich do •• net take long Nith thil aption in effe9t 

CIPRDEL • .). The variable naael are listed belo. I saapIe print-out i~ 
the Appendix. 



" 

LOSICAL UNIT 9 \ 

Thil is the general palture Dutput file. For th. run illultrlt.d, IRU" "l. 
i 

lit to 1, Ind there Mlr. Ipecified to be 30 h. of laVlnnl type 1 Ind S ~I 

of ilproved pllture. lh. ¡Iproved pI.tur •• 11 not f.d until day 30. a~d 
I 

then only to pr.gnant eO.I. Eaeh rlcord Iho.. th. run day nUlblr, tte 

nUlber Df the relevlnt forlg. ,elouree (for .hieh AREA(i) > O), the nUlb r 

01 anilal unit. alligned to that for'al, th. proportion it I.kl. up 01 t,. 

diet, the digeltibi1ity, th. IVlillble biollSI per Ini.l1, the IYlillb •• 
I 

biolals per hectare, the total intake by .11 ani •• ll arlzing that resour~e 

over til' dt, and the total íntake Df th.t relource by c.lv.1 OVlr th. l." 

p.riod. ¡Ipraved palture Nal fld unt!! d.y 330, .hln it N.' t.tln out t' th. lilulltion run by I.tttna AREA(4) to lera. 

LOSICAL UNIT 10 

Unit t.n contlins the ,plcí.lised output frol lubroutinl PAS"IP, t~e 
¡.proved p'lture lilulltor. The firlt 1inl ll.t. th. aption. in effeet for 

this run - lnitíal biol •• II., ungrllelble r •• iduII, the dlta output oPti~n 
(here, I1 often I1 pO'libll, t.l. I.eh dtl, thl fifth 'Il.etion funetlon ~I 

11 lec ted , Ind no non-,pltial eDlptti ti on 11 to tak. platl. Th.rt foil 0 .. \. 

listing of th. functions u •• d in th. lod.l - four x-coordinat'l, than fo~r 

y-coordin.t'l, each line Ilking up one of the linear-segltnt functiDn~. 
The order 11: 1 leguI. and grass, II leguI. Ind grl55, 111 legu.. ¡nid 

gri55, IV leguI' Ind grl'I, IV no co.petition legule Ind arlll, ~ 
.el.etion functions 1 to S, VI .nd VII 1.gul. Ind grlsl (not uler here). 

Eleh record of "hit follo"1 contltnl the dly nUlbtr, th. bio.I'. 

of the legue Ind the grll5, the tohl bioUIS, ICtuil growth rltn\, 

potentill gro"th r.tes, proportion in the diet, leaf Irea indecII, th~ 

coapetition factor, th. ratel 01 l.ne,e.ncI, and th ••••• onar 

gro.th-Iodifying factor frol function VII, for fir.t thl leguI' and thl~ 

\' 

L061CAl UNJT 11 

C.lh f10. Dutput Itaft. Nith a printout of th. pric. plflllt,rl 



.Iplltud.s, trlndl, eyel. l.ngthl, stlrtln; pointl, Ind lnitill pricI~. 
The c •• h floN II printld lonth by IDnth, shDwlng tull, t.lf Ind fDll0 •• r 

recliptl, and capltll and dir.ct COltl Ind CDN purcha •••. The cI.h floN 'il 

then uu.bl.d intD I yurly for., Ind net pr,"nt vlluar. It variDlu. 

dileount rat.1 Ir. printld. Far thl cllculatlon of the intlrnal rltl I¡Of 

return neithlr by .anth nar by ye., doe. thl tuh f1 ow appllr ta .bI 
I 

well-cDnditioned; thil l. not very lurprilinv, in vie" of thl fr.qu~nt 

changll of lign of the ta.h flaN. Atable of YI.rly Iveragl pric •• P.id 

and received il thln printld, and the priee. p.rtllning at the very end ¡Of 
the runo Jf In entry herl il zero, this ilplies that no trln'lction t~ak 

I 

platl for thlt cltlgory during thlt year. No incr ••• ntal Inalyail ¡IS 

perfarled for thil run, but thl output il very ai.ilar to thlt Ilrl dy 

ducribed. 

L06ICAL UNIT 13 

lhe fill on unit 13 cln b. uleful for keeping I record of In intlrlct~v. 
runo Table 7 show. the data printld frol lath interattivI lubrDutine, f~ol 
which it lay be deduced thlt pr.onlnt COWI .ere fld iaproved p.ature ~nd 

IIVlnnl type 1 frol day 30, Ind that they Nlr. tlken off the ilpro~ed 

plsture It dly 330. Silil.r1y, co. nUlbers 27 .nd 29 Nlr. culled on r· ay 

330, yel' 3 (note the two Ylluea of -2). 

6. FUTURE DEVELOPMENTS 

lhese notes have triad to Slt out the blliE structur. Ind operatio1 of 

RUSMOS. Therl ar. tNO aapeeta to future work with th. IOdl1 - Nhatthe 

Iyst.. il to be used for during the experilentltion phal' of the proj1ct , 

anli, hand in hand with thil process, ... hat aay be done to parts ofthe 
I 

sYlt •• to ilprove th •• od.l. The first of thes. Is dealt with in 1. U11 

in another docua.nt (Thornton, 1987), Ind Ni1l not be touch.d on here. 

lhere Ir. I nUlber of obvioul proble. ITIII, 101. of 

fro. lor •• ttention. Th •• ajor onel are al fo110NII 
whieh .. ould benifi t 

a) cOlplnlltory vro"th of the Iniaa1. Probably th. only wly to incrUde 



TABLE 7 OUTPUTS FROM THE INTERACTIVE SYSTEM TO UNIT 13 

Subreutine Cede 

in File 

V.rlables Printed 

-----------------------------------------------------------------
NXDAT1 

NXMAN 

NXPANl 

NXPAN2 

NXPOLl 

NXSEAl 

NXBURO 

NXCUlO 

NXSELO 

NXWEAO 

NXBUYl 

NXPOLl 

NXFORl 

NXHEPO 

NXBUFl 

NXSYSl 

DATE : 

I"IAN : 

PAN1 : 

PAN2 : 

POl : 

SEA 

BUR 

CUl 

SEL 

"'EA 

SUY 

POL2 : 

FOR 

REP 

BUF 

SVS 

ITI"E JT ¡STOP FINTIM DElT IWIT 

IItIIT IllN 

IDYK CVAR AMP(1-2) TREND(1-2J CVClIC(1-21 

START(1-2J PRINIT(l-b) PREIS 

IHE(1-20) I"E(1-20) ISA(1-12J 

ITIME JV NWEAN MANDAT(1-2) CCUL "CUL KCUL SWTF 

SItlT" SABEF SABE" KNA IDEFLA IWIT 

ITI"E JV INrT SEASON(1-12) 

ITIME JY IWIT 810(1-5) 

ITIME JY IWIT ICUL(l-NAI 

ITI"E JY IMIT ISEl(l-NUHFOL) 

ITIME JY IWIT IWEA(l-NA) 

ITIHE JY IMIl IBUY(1-10,1-5) 

ITIME JY IEIT NWEAN CCUL "CUL KCUL MANOAT(1-2) 

SNTF SWT" SABEF SABE" KNA IDEFLA DFRAT PREIS 

ITIME JV IWIT AREA(1-5) BIO(l-S) ICOD(1-14) 

lTIME JY OUT(JY,S' KNA IWIT IREP!l-NUHFOLI 

lTIME JV NJ"FOL lNIT IBUFll-l0,l-5) 

ITIME JY NPAD VPAD(1-S,1-4) 

Printr' d 

Fraa. 
_______ L_ 

NXI1E~O 
NXI1Er40 

NXPAINl 

NXP1N2 

NXPOLl 

NXRqTO 

NXRdTO 
i 

NXR~TO 

NXRqTO 

NXROlO 

NXRtTO 

NXR~TO 
NXR~TO 
NXROTO 

NXR~TO 
Nxsho 

--------------------------------------------------------~---------------r--

Note IWIT is an internal1y-~sed panel return codeo 

ILLN is the panel line number chosen from the management menu. 

- Fer a11 other names, see Appendix 8.2 I 

- For arrays IWEA, ICUL, ISEL and IREP, all elements are zere excep~ 
fDr these animals selected, "hose cerresponding ele.ents contain i 

-1, -2, -3 and -4 respectívely 



itl ,fflet in a lodel of thil level of re.olution MQuld be by the ule of ~n 
'Ipirical flctor to increase eith.r intlke or the efficiency of utilillti~n 
at eertain tiaes of the year for particular e1&1611 of Itock far vuyihg 

lengthl of tile. COlpenlatory gro"th il undoubtedly ilportlnt, but it .~y 

be bllt to ignor. it at thh Ihgl, on th. groundl thlt itl inclulion .. ou~d 
lake us. of In elllntially Irbitrlry lethod, Ind thlt ¡ts Ifflet ovrr 

twenty-year siaulltions lay not be slgnlf1clnt vil-a-vis the prlcilion ~f 

the rlst of the aedll 'Ilthough it is rleognilld thlt it il delirabll ~o 
de.onstr.t. this). 

b) I slvlnna gro .. th 

nUlber of probleal, 

aode}. Tabular quanti ty and quaU ty aodeh hlVl I a 

101. of Mhleh Mere touehed on in leetion 1. lher. ~re 
1110 problll' .. tth a PAS"IP-typ. af approlchl thlre are (Iglin) no dlta, 

lavanna ti • aultt-Ipecill rllouree, and thl ungrazeab1e r'ltdul Mould hJve 

to be considered. Nhilst aVlillbility p,r 

effeet on voluntary intlke eln probably 

I 

SI il rlr.ly liaiting, ~hl 

be lattsfactorily reprllentld 

through the sealonal changel in dige.tibility. 6ivln thl tia. conltrli,t, 

Mork her. is likely to be coneentrated on iaputing i.proved values to the 
¡ 

groNth Ind quality tlblel for th. different typ •• of laVlnn •• 

C) the .fflet af Me.ther on priaary produetion. HOM to obtain stochA'fíe 

Me.ther Ilriel, and ha. to aodel their Ifflet on foral' oroNth to alloM 

loae IDrt of rilk .nalYlil, are questions .. híeh Ni11 have to reelive 'Fae 

attention. The first ts lueh lore silply anlN,red than the second. SiapIe 

teehniques exist for generating lirgely lubjective outeo.e distributi~n5 
aaenable to rilk analYlls, Ind these aay hav. to be resorttd to if the 

CDnltraintl of tia. Ind llek of data prove to be oyerMhelling. 1 

d) price generation. lhe c'urrent priee gen.rltor ... 1 criticilad 1 in 

Section 4.3, but Nhether the utility of the system "ouId be mueh enhan¡'eed 

.. ith a aDre elegant (perhaps hl1y .toehutic) pricI generltDr . h 

dobatablo, in vio. of the varilblo proci.ion of tho con.tituonl cOIPonlit •. 

I 

Il preferenee funetionl. Field experil.ntl .r. under .ay to 'In.ra" a 

eertain quantity of ínfor.ltion for d.rivin; lueh funetionl. lher •• ti 
I 

little thlt can bl done to IpI.d thi. procell, ID until luch data lar. 

Ivailable, the IpleiftcatiDn of preferenee functionl MilI haye to¡ be 



I 

tre.t.d l. an eMperilentll v.riable, in effeet. Silillr r.larkl apply 1D 
the eXlct specificltion of lubroutinl PASMIP, in terl' Df vro~th, .,aSon!l 

changei in the par •• eter., and quality. In oth.r _ardl, the Itrutture f 
, 

th. syst.m can 

Ipetification 

be r.varded as betn; realonably co.pllte, _hil, the txaft 

of SOl. uf the r,lationihips within it a"lit. furth.r 

It ts hopld that the fíald tMparílent. nottd above .ill htlp ~o 
re.tore to I 1 •• 11 extent the p.tent ilbalanee in kno"ledg. that .Milf' 

bet.een the responl' of the Iní •• l to elrtlin levell of nutrition Ind thl 

natur. of th. forag. felpanlible far thole IIVIll of nutritian. 
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APPEND lIB. 1 SUBROUTIHE LI5T 

Nal~ F U~H:t i on ::;UJ~, Lcc¡t¡c~ 

------------------_._-------------------------------------------------

ACOUNl CAlCULATE CASH FOR A SALE/BUYINf. ECO t 

AFSEN LINEAR INTERPOlATla~ ROUTIME IAI t 

ANALIl RE-ANAlYSE BIOlDSICAl DATA FOR CASH FLOW5 BLK f 

ANLOOF ANIIIAL LOOF BLK f 

BLKOUl FILL A STRINS NITH BlANK5 + SAIIK 
CAtIlH CALF DIET ItIXER BU f 

CHASEl EVALUATES TYPE OF A CHARACTER t 5A"" 
COtlPAR RETURNS 1 IF Xl}:12, ELSE O t 

CDNCEP eOUNT CONCfPTIOHS AND CAlCULATE PERCENTA6ES BLK f 

DELAY CALCULATE PREVIDUS VALUES OF Al X-Y TABLE t 

DISSEN CALCULATES I"PROVED PASTUR[ DIGESTIBllITY I 

ECONOII CALCULATE IIONTHLY CASH FlOWS ETC BU t 

FlXlN CDNVERT CHARACTER TO lNTESER SA"1t 
FllOUT CDNVERT INTE&ER TO CHARACTER .. SAI'III 
HERBIJ HERBASE GRONT" CONTROLlER Bl!( I 

lNeREI! SETS UP INCREKENTAl CASH FlOW ANAlYSIS ECO f 

INLOOP TIIIER LOOP BlK f 

1NSII RETURNS X3 IF 11)0, ELSE 12 I 

IMTRAC INTERACTlVE ROUTlNE CONTROLLER BlK I 

LEFJUB LEFT-~USTIFY A STRING 51\"" 
LII'IIT CHECKS 8DUNJ)S FOR AH X-Y TAftLE '* tlAIN tlAIN PROGRAII BLK t 

"ARSAS RANDa" NORftAL HUIIBER 6ENERATOR f 

11 IX ER "11 THE DIET rOR AN ANlllAl BLK I 

ItOBRAT ASSl6N ANIIIAL STATUS Bt.K f 

IIDBGRA ASSI6N ANIItAl TO A ItOB BU t 

IIDYE FILL Uf A STRIN6 .. SAM 
NUIIPRT STRIPS DEC.PT, RETURNS INT FR~ EBCDIC CHAR .. SAl'lI'! 
"lBEGO INTERACT1VE CDNTROlLER, PAHELS 9,10 f 

NXBEGl INTERASTívE CONTROLLER, PANEL (19 f 

NXBE62 INTERIICTI VE COtITROLLER! PANEL 10 f 

IUBUF 1 INTERACTIVE CONTROLLER, PANEl 39 f 

"XBURO INTERACTIVE CONTROllER, PANEL 31 t 

"XBUR1 INTERACTlVE CONTROLLER, PANEl 31 I 

MXBUYl INTERACTIVE COITRDllER, PANEL 36 f 

NXCALO lNTERACTIVE CONTROLLER, PANEL 06 INT I 

NXCALl INTERACTlVE CONTROLLER, PANEL 06 t 
NXCASO IHTERASTI VE CONTROLLER! PANEL OB IEC/F/ i 

NlCASl IN1ERAC1l VE CONiROLLER, FANEL 06 f 

NXCULO INTERACTIVE CONTRDLLER, PANEL 33 INT f 

IIXCULl INTERACTIVE CDNTRDLLER, PANEL 33 f 

NlDAH INTERACTIVE CONTROLLER, PANEL 02 f 

lXEND1 INTERACIIVE CDNTROLlER, PANEL 00 f 

NIEYEO INTERACTlVE CDIITRDllER t PAltEl 11 t 
NIEVEI INTERACTIVE CONTRDlLER, PAltEl 11 t 
fnFOLO INTERAtTIVE CONTRDllER, PANEL 05 INT t 

rUFOL! INTERACTIVE CONTRDllER, PANEL 05 f 

MIFORI INTERACTIVE CONTRDlLER, PANEL 37 I 

NXHERO INTERACTIVE CONTROLLER, PANEL 04 ll1T f 



[ Subroutine list -continued- 1 

UKERl INTERACTIVi CONTROLlER, P~NEl 04 f 

• nIlAN INTERACTIVE CONTROLLER, PANEL 03 • 
Nl"ENU INTERACTIVE CDNTROlLER, PANEL 01 f 

NltlENO INTERACTIVE tONTRDLLER, PANEL 01 t 

ICXPANO INTERACTIVE CONTROLLER, PANEL 21,22 f 

IIIPAN1 INTERACTIVE COITRDllER, PANEL 21 f 

IUPAN2 INTERACTIVE CONTROLlER, PANEL 22 f 

NlPASO INTERACTIVE CONTROlLER, PANEL 07 BLK I 

NIPASl INTERACTIVE CONTROLLER, PANEL 07 f 

NXPDLl INTERACTIVE COIITRDLLER, PANEL 32 f 

"XREPO INTERACTIVE CONTROLLER, PANEL 38 lNT f 

NXREPl INTERACTIVE CONTRDLlER, PANEl lB f 

HIRDTO JNTERACIIVE CDNTROlLER, "6T ROUTINES IU f 

MISEA1 lNTERACTIVE COIITRDLLER, PANEL 30 • 
NISELO INTERACTlVE CONlROlLER, PANEL 34 UIT I 

NXSELl INTERACTIVE CONTROlLER, PANEL 34 f 

NISYSO INTERAClfVE CONTRDlLER, PANEL 40 IEI I 

NISYSl INTERACTlVE COITRDllER, PANEL 40 I 

MUEAO INTERACTIVE CONTRDllER, PANEL 35 HiT t 

MllltA1 lNTERACTIVE CONTROLLER, PANEL 35 I 

PAN SET NE. ECONO"I!: PARAKETERS FDR REAHAlYSIS ECO I 

PANEl2 SVSTEK PANEL CALLING RDUTINE + 319 P 
PAS"lP 6RDliTH RDUTINE, lE6UKE/GRASS ASSDCIATIDN BU f 

PRICE GENERAlE PRICES FOR THIS DT ECO I 

P181N1 INlERACTlVE PARTD BlK I 

RANDO" GENERATE A NUKBER FRO~ U(0,11 f 

RAI2 GENERATE A NU"BER FRD" UCO,11 FDR KARSAS t 
REALIN CONVERl CUAR NUtmER TO A REAl.. IUttBER t 
RELEAS RElEASE A PANEL • S",," 
ROTaRA ROTATIONAl SRAZIIS SUBROUTllE lE/ t 

SAVl 6ROWTH RDUTllE FOR SAVAMNA TYPE 1 BU I 

SAV2 GRDIITH ROUTINE FOR SAYANNA TYPE 2 BU f 

SAY3 GROIiTH ROUTINE FOR SAVANNA TYPE 3 BlK t 
SEGUN LINEAR INTERPOLATION ROUTINE f 

STRIN6 FINDS VALUE OF A STRING + SMII 
lABLE FIND REAL ADDRESSES OF PANEL FIELD DATA + SA"" 
KAIT CALCULATE NORKATIVE NEI&HT DF AH AHIKAL ilK t 
ZEROIO ZERO 10 INTEGER SCALARS BJT2 
ZEROll lERO A I-D INTESER ARRAV 8112 
ZEROIl ZERO A 2-D INTESER ARRAY BIT2 
ZERon lERO A 3-D INTE&ER ARRAY 8112 
ZERORO lERO 10 REAL SCALARS Bli2 
¡ERORl ZERO A 1-D REAL ARRA! BITi 
ZEROR2 lERO A 2-D REAL ARRAY BH2 
ZEROR3 lERO A 3-D REAl ARRAY BIT2 
UR CALCUlATES IRR DF A STREAII I 

----------------------------------------------------------------------
Note: CO"~N refers to naaed COalon Blocks - BLK contaÍns blocks A, B, 

e, D, E, F, Et, NX, LOSIl, and SCALES. "." ilplies an .55elbl,r, 
routine, a11 otners are in FORTRAN 77. ·locatíon" refers to text 
library nile ISA"", 81T21, sylt,. disk (319 PI, or cOIpiled t,xt 
file of the sale Dile (11. 



APPENDIl 8.2 RUSltOB YARIABLE NAKE LIST 

H¿le Function Type LDCltíDO 

----------------------------------------------------------------_._--------

ABORT ABORTION=YES FLAS R ANLooP 
AC ME REOS FOR ACTIVJTY R ANlDOP 
Ace CAlF KE REQ FOR ACTIYITY R ANLOOP 
ACF ACTIYITY ALlONANCE FACTOR 0,1,2 R B 
ACl "ONTHLV ACTIYITY FACTOR R SCALES 
ASE CON ASE R SCllES 
A6R ACTUAL SROMTH RATE 1 LES 2 SRAS S R 2 PASltlP 
AlDII ACTUAl DK lNTAKE KS AtltnH i R 
AltP 1 AMPLITUD[ OF CYClES R 2 EC 
AHAItE VARIABLE MAllES 11 AF6EN CfB 13 A 
APDaT SUCKtII6 FACTOR, RECONCEPTION OElAY R $CALES 
APTIIIE 10 OF DAYS POST -PARTUft '"Al 901 R AIlOOP 
ARE AREA, OLD .OU, FOR IRIJtI=O R SCAlES 
AREA AREA Df FORASE RESOURCES R 5 E 
ASE! rEXl SEX, !tALE, FEnAL E CH 3 ANLOOP 
AT POSl-PARTUft CLOCK INCREMENTOR R ANlOOP 
AUN ANI"AL UNIT CAlClILATION VARIABLE R IllODP 
AVAU TRUE AVERAGE ANIMAL UNIlS R lNLODP 
AYO!'! fft f C 
SAL BEMEFITS - tDsrs BY MDNlH R 241 F 
BAlL 011 NEEOS - Dft INTAKE CAPAeITY R ANLDOP 
BALYR CU"UlATED YEARlY BALANCE, COSTS AND BENEFIlS R 22 ECOMOI! 
BEN BENEFITS BY IIDNlH R 241 F 
BIS A LAR6E NUIIBER R fAS"IP 
BID TOTAl. BIDItASS R 5 E 
BIOL OltlllA TOTAl, FOR IRUIt=O R E 
Bl INTER~DIATE VARIABLE, CFLEV R ANlOOP 
BRAL CUKULATIVE AS-Yoo-SO BALANCE R F 
BRH CUIIUlATIVE AS-YOU-SO BENEcIT5 R F 
Sil BIRTHWEI6HT RATIO 10 40K6 R ANLDOP 
BYR VERRL V BENEF IT5 R 22 ECONOI! 
e CPX R 5 E 
CA CAlf OlEr CPX R CAl.IIIX 
CASE CALF ASE R SCALES 
CAPIT BENEFIT FROI! CAPITALISATION R 241 ECDNoII 
CARF PESOS FRDII CALVES BY KaNTH R 241 ECONOI\ 
CBUY COST DF NEW COMS BY IIONTH R 241 ECONOI'! 
ce CONCEPTlON I R INLOilP 
CCUL ASE Al MHICH CULlIN6 15 AUTOKATIC, YEARS R F 
eeye PROS DF OESTRUS IN CYClIN6 COWS R ANLDOP 
CDELT INTESRATIDM STEP, CALVES 1 SCALES 
CfA ASE REDUCTION FACTOR, CONCEPlION R ANlOOP 
eFASE IIODIFYIN6 FACTOR fOR PEST/PtON x ASE R ANLDOP 
CFOII IIE1GHT CHAN6E REDUCTION, CDNCEPlION R AIILOOP 
CFDIIF CONCEPTION PROBABIlITY l WEI6HT INDEl R 2,5 B 
CfL LACTATIDN REDUClION FACTOR, CDNCEPTIDN R Aa.OOP 
CREV FEEDIN6 lEVEL, ~lTIPlE DF ftAINl. lEVEl R ANLDOP 
CF" "ATURITV REDUCTIDN FACTOR, CONCEPTlON R AIlOOP 
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CFOL PESOS FRD" FOLLOWERS BY "D~TH R 241 EtONO" 
cn POST-PHR1U~ INTERVAL RfDU[lIG", CONtEPTION R ANLOOP 
Cfli WEISHT lN~EX eORRECTIDN, eON:EP1IDN R ANlOOr 
CFWF [ONCEPTION PROB. 1 .E16H1 lMOEI R 2,5 B 
C6 lHITIAL DEFAULT YAlUES FDR CSAST R 241 Ee 
CSAST DIRECT tDSTS BY NONTN R 241 EC 
[SR eAlF 6RDWTH RATE R ANLOOP 
eH INITrAl DEFAUlT VAlUES FOR CHERD R 241 EC 
CHERBl C~. CALF PASTURE CDNSUKP IN DELTA, KG D" R SCAlES 
eHERD CAPITAL COSTS BY ~TH R 241 Ee 
CLALT ME eONTENT OF I'IllK AYAILABLE lD CAlF R ANLOOP 
e!'l CIIti ftORTAlny 1 R IIlOOP 
[!'IERC RE CONIENT UF SUPP fEEOS lNCLUDING CONCS R StALES 
C!'IOR tAlF ftORIAlITY (TOI DEATHS/IOT BIRTHSI R INlOOP 
COF FASTING ftETABOllSI'I COEFF .53cF .67=" R ANLODP 
CON PERCENT RE6RDMTH CONTRIBUTION "ADE BY 1 L 2 6 R 2 PAStllP 
CONce CONe CONSU"P, KG Dl'!/DAY R AlIlOOP 
CONC" E !E VALUE OF CONC R ANlDOP 
COND IIEIGHT INDEl R AIl.OOP 
CONDRA IIE16HT IMDE! R ANlOOP 
CONDRC IIEI6H1 INDEX IN CALVES Ii: AIILOOP 
CONPRG CONCEPTION 1 BY CDW CLASS R 4 CONCEP 
CORR CON BUY:SAlE PRICE eORRElATIDN R PRICE 
CORRES CONVERSION lABLE, VV{i,91 TO ICUD 1 23 "DIBRA 
COST COSTS BY NONIH R 241 F 
CP CRUOE PRDTEIN OF PASTURE, IRUK=O R SCAlES 
CPA IIEISHTED cpe Uf TOTAl DIET R SCALES 
cpe CP CONTEMT OF CAlF DRY FEED R ANLOOP 
CPF "BNTHLY CP OF PASTURE 111ft[ R 2,14 B 
CPL "Al YOLUlTARY INTAKE LI"lTED BY CP AND 016 R ANLOOP 
CPU PHYSICAl lI"lT TO D" INIAKE FOR CALVES R ANlDOP 
CR SURVIVAl TO 12 ftONTHS R IIILDOP 
CROS C~ULATIVE AS-YOU-6D CDSTS R F 
eSEl CALF SEX 1 SCALES 
CSUPA CALF CONe CONSUKPTION K6íDAY R ANlOOP 
CSUPB CAlF RECYClED FEED CONSUftP, K6/DAY R ANlOOP 
eSUPT RECYClED DI'! CONSU"PIJON, CAlF R AIl.OOP 
CTl"E CRlF ASE, DAYS R SCAlES 
I:T2 CALF ASE ClDCK INCRE!ENTOR R AIlOOP 
CULL PESOS FRD" CUll CONS BY "DNTH R 241 ECONOII 
CVAR DIRECT COST PER HEAD UF CATTLE R EC 
eN CALF WEIGHT R SCALES 
CXPA5E W'üNENl OF OPTJIIAL 6ROWHl CLi.YE, Cí\LVES:>6I1DS R SCALES 
CYCLlC PRICE CyeLE LEN6THS, VEARS R 2 EC 
CfR YEARlV COSTS R 22 ECDNO~ 
D DIS R 5 E 
DA CALF IIET DIG R CAl"Il 
DATE DAY UF START, POST 1 JAN J SCALES 
DAYSPK NO OF DAYS TO PEAK "ILK YIELD R ANlOOP 
DDlACT POT "ILK YIELB DECR. AS PROP. OF PREVIDOS YlDS R ANlOOP 
DED ADULT DEATH PRDBABIlITY R ANLOOP 
DELT lNTE6RATI0N TlftE STEP, ADUllS 1 SCAlES 
016 OIG DF PASTURE, lRUfI=O R leALES 
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DI Si: OIS OF DRY FEEO OF CALVES R ANLOOP 
é16EI\ FEED D¡6E511BL~ ENER6V ji SCALES 
D16f: ftONTHLY D16 OF PASTURE X TIME R 2,14 B 
Dl6PRO Dl6ESIIBILITV PROPORTI0N FACTOR R SCAlES 
D165 D16 OF RECYCLED SUPP FEED, MEISHTEO AVERAGE R ANLOOP 
DISl MEI6HTEO DiS OF TOTAl OIET R SCALES 
DI1 O" OF PASTURE, IRUft:O R SCALES 
DHe D" UF 5úLID FEED IN CALVES R ANLOOP 
D"F fASTURE SROIíTH RATE X Tl"E R 2,14 B 
D"LHI ~ LlftlT, PASTURE AVAILABLE R seAlES 
Dl'ILl"L O" INTAKE IHCREASE X lAtTATION STAGE R 2,6 B 
D"NEED D" EQUIVAlENT OF ENERSY lEEDS R A"OOP 
DIID CALF D" AVAIlABILITY lIftIT R tAUIIX 
DONN [NTEREST RATE HAlVINSS FOR ZIR R ZlR 
ORAlIO 30 I DElT R SCALES 
E ,,"OUNl EATEN PER ANI"AI. R 5 E 
ECAR K6 DI! EATEN BY All CALVES THIS DELTA T R 5 E 
ECOIII 16 Di' EATDI BY ALL cor.s THIS DELTA T R 5 E 
ES IET EIERSY FOR PRODUCTION R AIl.ODP 
E6e NET EMER6Y FOR SAIN IN CALVES ftJ/DAY R AtlLDOP 
EMCON ENERSY CONTENT Uf 1 KG BIS Dft, ftJ R ANLDOP 
EPS CONVERGENCE CRITERION FDR ZIR 0.00001 R ZlR 
EPT EIPONENl IN PRESNANCY EN. REO. EQUATION R ANlOOF' 
EPTIKE ADJUSTED PT1"E, + HALF A OELT R ANlDOP 
ES CUKULATIVE CONCEPTIONS BY MEIGHT ClASS R 10,4 CONCEP 
ESU" AftDUNT EATEN DF RESDURCES, CUftUlATIVE PER DT R 5 E 
El INTERIlEDIATE VARIABLE, PREG. EN. REO. R AIIlOOP 
ElES PRODUCTIDN IAU/YR, VEARLY AVERAGE HERD NOS. R I ... OOP 
ETE2 PRODUCTION IAU/YR, IIItCTIl.Y AVERAGE IlERD NOS. R l ... ooP 
ETOl AKOUNT [ATEN PER RUN (GRANO TOTAl) R 5 E 
ETl INTERIlEDIATE VARIABLE, PRES. DI. REQ, R AtlLOOP 
[VENT EVENT ARRAY CH 9 "AIN 
EVS ENER6Y VALUE Uf bAIN IlJ NE/KG SAIH R ANLooP 
EVBC EV5 IN CALVES R ANLDOF 
EX PASE EXPONENl UF OF'TIl'IAL 6RDWTH CALe , A~'ULT R SCAlES 
EXPIi EXPONEN1, ADULT CONDITlúN FACTOR CALe (FCONDI R ANLOOP 
EXTRA EXTRA CONe FEED FED TD HEIFER REPLACERS R &cALES 
FAC" "ALE SEASOMAl PRICE ADJUSIER R 12 PRlCE 
FACF FEKAlE SEASONAL PRICE ADJUSTER R 12 PRICE 
FC" CALF WEI6HT, : CM R SCALES 
FDAY ASE CLDCK INCRENENTDR R ANLODP 
FDED PROBABILITY OF CALF DEATH R ANLOOP 
FtET CRtF DIE7 RESDURCl lNDICATOR R 4 CAL/m 
F61 X-Y TA8LE: LAI AS A FUNCTION OF V/1000, 6RASS R 4,2 PASftlP 
F6II X-Y TABLE: P5" AS A FUNCTION DF V/lOOO, GRASS R 4,2 PASIHP 
F6IlI X-y TABLE: PSR AS A FUNCTION OF LAI, 6RASS R 4,2 PASIUP 
F61V X-Y TABLE: CON AS A FUNCTION Uf PI(2I, 6RASS R 4,2 PAS"IP 
F6lVN X-Y TIBlE: IIO-tOflPETITION FUNCTlON, 6RASS R 4,2 PASIUP 
F6VII X-Y lABLE: ASR SEASONAl "ODIFIER, 6RASS R 4,2 PAS'UP 
FB4 X-y lASLE: SElECTED CON FUNCTlON, &RASS R 4,2 PASIHP 
FINISll OPTION 10 ABDRT RUM BEFORE fINTl" 1 seAlES 
FINHAT 1 HERD PASTURE CONSUMPTION IN YEAR JY, ftONTH ~" R C 
FINHAl 2 MERD RECYCLED FEED CONSU"PTION R e 



1-3 

[ V¡rtitle NalP Lísl -ccntinued- 1 

FIN!'In ~. HERD CON~ CONSlJMPTl ON R e 
FlPiMC,: 4 CAL f PASlURE CONSU!'(r ~ 1D~; Í\ e 
FHir':Hi 5 CUliULATlVE liJ /'lE IN CúNC, FEE[)5 R e 
FI~TlI1 NQ UF DAYS FOR 1'I0DEL RUN 1 SCALES 
FL FEEDINS LEYEL AS A ~lTIPLE DF liAINl REUS. R ANLDOP 
FU X-Y TABlE: lAI AS A FUNCTIDN OF '1/1000, lE6~E R 4,2 PASKIP 
FUI X-y TABLE: PSI'! AS A FUNCTIDN DF V/l000, LEBUliE R 4,2 PA51UP 
FLlll X-Y lABLE: P6R AS A FUNCTIOh DF LAI, LE6UliE R 4,2 PA5lilP 
FLIV X-y TABLE: CON AS A FUNCTION OF PX(2', LE6UliE R 4,2 PAStllf' 
FLlVN X-Y TABLE: NO-COI'IPETITION FUNCTION I lES~E R 4,2 PASIUP 
FLVII X-Y lASLE: ABR SEASONAL "ODIFIER. LESUtlE R 4,2 PAS/'IIP 
Fl4 X-Y TABlE: SELECIED CON FUNCTIDN, lE6UftE R 4,2 PAStlIP 
FIt FA5TING tlETABOLIS" R AtlLDOP 
F"B FASTIMS "ETABDll~, ASE ) 6 "0S R ANLOOP 
F/'ICB FASTIM6 tlETABOlIS" toEFF, ) 6 KDS R AIIlOOP 
F"CF FAST RAINTENANCE 1 tALF ASE R 2,14 B 
FIIICR FASTIN6 tlETA8DLI5/'1 COEFF, ( b /'lOS R ANLOOP 
FtlR FASTIN6 "ETABDllS", ASE < 6 "OS R ANLOOP 
FORMO AU'S ASSI6NED TO EACH RESDURCE 14=4 AND/OR 51 R 4 E 
FRAK ePI e~UlATlYE CONCEPTION OCCURRENCES R 10,4 CONCEP 
FV X-Y TABLE: SElEC, PD = F(PX), NO.I-5 R 4,2,5 PASIHP 
FS X-Y TABLE: SElECIED SELEeTION FUNCTION R 4,2 PAS!HP 
6RNEED "E REQ FOR 6AIN IN CALVES R ANLDOP 
6ROWTH DAILY SRONTH REg., CALVES, K6 R ANlOOP 
HEADER OUTPUT FILE HEAntR Cf40 A 
HEADS NO DF COW5 BY PHYSIDlOSICAL CLASS R 4 e 
HERBD/'I D" EQUIVAlENT OF HERBEN R ANLOOP 
HERBEN KAI !tE CONS~PTlON FROI'I 01'1 R ANLOOP 
HERil CALF ~ CONS~ KS DII/DAY R ANlDOP 
HERBltE "E EQUIVALENT OF HERBL R ANLOOP 
HS ftl R SCAlES 
HSF fU R C 
lA ANlKAL IlUI'IBER, ANIIIAL LOOP 1 A 
IAeE INTE6EF. OF ASE 1 ANlOíJP 
lBAF< CDUN! FOR EACH CON! CONSECUTIVELY BARREN 1 100 D 
lsur ASE!~T,~A,SEX,ID OF (IIAI 101 "EN FOLlDWERS 1 10,5 F 
IBUY A6E,IT,MftA,PTI/'IE,ID Of IIIAX 10) NEN BREEDERS 1 10,5 F 
IC CON N~BER, [YENT FILE IL.U.4l 1 tiA IN 
Icee AftDUNT DF CREEP CONe FED TO CAL VES I SCALES 
ICOD 1 FORASE CODE: P 1-3 1 F 
lCOD 10 rORASE CODE: "ALE 2-3 1 F 
IceD 11 FORA6E CODE: l 7-9 1 F 
i ceú 1:' rORASE COPE: ~ALE 3+ 1 F 
ICOD 13 FORA6[ tonE: HEIFERS I F 
leOD 14 FORASE CODE: DRY-ERPTY 1 F 
lCOD IS FORASE CODE: CAlF "OB 1 F 
ICOD 2 FORASE toBE: FE!! 0-2 1 F 
ICOD 3 FORASE CDDE: P 4-6 1 F 
ICDO 4 FORASE COBE: FUI 2-3 1 F 
ICOD 5 FORASE CODE: P 7-9 1 F 
ICOD 6 FIlRASE CODE: FE" 3+ 1 F 
lCOD 1 FORASE eODE: L 1-3 1 F 
ICOD 8 FORASE CUDE: /'IALE 0-2 1 F 
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lCO~ '1 FORASE CODE: l 4-6 F 
ICOIF COI'WETiTim; FU~:liOIi (ú, 11 f'ASPlIf 
ICON COUNiER FOR VALID CONCEP INTERVAL5 THlS YEAR StALES 
ICUL ID NU~BERS DF INTERACTIVE CULlIN6S 1 100 F 
ID CURRENT DAY OF SIftillATIOH RUN 1 SCAlES 
IDAT LEN6THS QF OlD CASH BAlANCES UI UNIT 12 1 B 1 tIC REt! 
IDeON CIltI ID NlI~BER, .. W(, ,4) 1 ANlooP 
IDHLA SilP5 DEFAULT "ANAGE"EMI OPTIDN5 IN PARTB IF=1 F 
IDELT " DEl. T 1>=6) ANlOOf 
IDY( NO. DF CURRENT EtONOftIC RE-ANAlY51S EC 
lEY EVENT DUTPUT OPTIOM SCALES 
IFAIl FLAG FOR IRR CALCULATION "ES-UP (O OK, ERR 1-41 llR 
IFIN TOTAL RUN Tl"E + 1 KAIN 
IFlAS FLAG fOR SElECTIN6 REPlACE"ENTS 1 100 1 "lOOP 
IFlAS FIRST-CALl-TD-RDUTlNE FLAG 1 PAS'UP 
IFUS COUNlER FOR FIRST PARTU"S TRIS YEAR 1 SCAlES 
ISA "ONTHLY VARIABLE CDSTS, CDNVERTED TD es 1 12 IUPAIIO 
lIlE YEARLY CAPITAL CDSTS, CONVERTEO TO eH 1 20 NlPANO 
Il CURRENT "DNTH NUftBER 1 INlOOP 
m: REPLICATE COUNTER 1 SCAlES 
1" CURRENT "ONTH, JAN = 1 ¡ SCAlES 
I"E "ONTH OF YEARLY CAPITAL COSTS; USE NiTH IHE 1 20 'UPANO 
lOP SWITCH USED IN GRE 1 SCALES 
lPRDEL CONTROl S LAR6E ompUT 0,1 I SCALES 
IPREG CONCEPTION FLA6 I ANLOOP 
IREP ID NU"BERS UF INTERACTIVE REPLACE~NTS 1 200 F 
IREPP REPLACEftENT HEIFER tDUNTER 1 INlooP 
IRUI'! RlIN TYPE (0=) KAHN ORIGINAl, l=)OIHER) R SCAlES 
IRtJN 0,1,2 CfM OR TAHU CFI - STERlLE PROB FACTOR J AtltDOP 
lSEL ID ~BERS OF [NTERACTlVE 8REEDER SELLIN6S 1 200 F 
ISEU SElEtTlON FUNCTlON TYPE (1-51 ] PAS"IP 
ISTon ANNUAL STOP DATES, INTERACTIVE Rl~S (JULIAN' 1 4 F 
ISTOP NEXI STOP DATE! JNIERACTlVE RUM I F 
HUlE CURIlENT DAY - 1 1 A 
!UIT INTE~A[TIVE FLAS (99=ABANDONl 1 f 
IWEA ID NUKBERS Of rNTERACTIVE MEAftlN6S 1 100 F 
UISIiCH SWITCH 0,1 1 SCAlES 
IV CURRENT YEAR - 1 1 UILDOP 
1 VINO "DNTH MUftBER OF RE-ANALYSIS 1 ANALIZ 
JA ANl"Al NO., QUlPUT 10 lU 7 1 SCALES 
JDELT DELT/CDELT 1 SCALES 
JEV EVENT DATA OUTPUT 0,1 1 SCA:"ES 
JHERL HER!) DH1A CUTPOI 0,1 5CALEE 
JI! CURRENT IIOMTH, SI MT : 1 1 SCALES • JOMAT 1 AVERAGE ¡H FEnAlES R INLOOP 
JONAT 2 AVERAGE BH FEKALES )= 2 YEARS OlO R INlooP 
JOMAT 3 AVERAGE FDLLD~ERS R INLOOP 
JONAT 4 AVERAGE FOLLOIERS }1, (:2 YEARS OlD R INLOOP 
JDflAT 5 AVERAGE CALVES R IKLOOP 
JONAT 11 AVERAGE FOlLDMERS ) 2 YEARS OLD R I NlOOP 
JREP ID NOS OF REPLACEIlENT CALVES 1 50 D 
JRtJN 0,1,2 RUN TYPE 1 IIAIN 
JI YEARS COMPLETEn DURINS RUN 1 ItlLOOP 
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1'1 . , CURRENT YEAR Df RUN SCAlES 
,:CU:.. "AL liD. DAYS SUICE lAS1 CALVH6 fOfo AUTOCUL F 
HA REQUIRH HERD SJZE, INTERACTlVE F 
O VICOEFfW!H R "lXER 
Kl ENEReV REO fOR "ILK, "J KE/K6 FC" R ANLOOP 
KMA DESIRED HERO SlZE 1 SCALES 
LACT RE INVESTED IN "IlK PRODUCTIDN "J/DAV R SCAlES 
LBAL ENER6! BALANCE FOR LACTATION R AMLOOP 
LDEP lAClATIDH REDUCTION FAClO~, FROK LDEPf R ANlDOP 
lDEPF PREVlOUS "ILK YIElO X lACTATION STAGE R 2,3 B 
LJ)fI VOL. IMTAKE Of DtI LI"ITED BY CP, DIS, AVAIL. R SCALES 
LDtll ACTUAL LIKIT TO INTAKE Of SDLIOS, CAlVES R ANlOOP 
LFAC LACTATIDM STAGE FACTOR, TISSUE KDBILIIATION R ANlOOP 
UA MERMED ANIKAL MU"DER I 300 tU 
LOL PASSED PARAKETER 11 SROWTH, 2 POSTCONSUKPTIONl 1 PASIUP 
lDKOS LENSTH UF DlD (STOREDt CIISM FLOK IN KONTHS 1 IM:RE" 
Ll lACTATION STAGE CLOCK INCRENENTOR R SCIILES 
UUIE NO OF DAYS LACTATINS R SCALES 
LY CURRENT ftONTH OF RUN ICUKULATlYEt J Ee 
LYR NO OF DAYS IN YEAR 1 SCAlES 
!tAlNT EMEREY REQ FOR KAINTENANCE R ANLOOP 
"AINTe "AINT REQ. Of CAlVES R ANLOOP 
ItANDAT "ANAGEftENT DATES lJULIANI PER YEAR 1 2 F 
!teOD PHYS. STATE N~BER ASSI6NED FOR leDO 11 - 141 1 "DBRAT 
"CUL NO. OF SUC~.NE6.PRE6.TESTS FOR AUTDtul 1 F 
"DA DAY NUKBER, PANEL VARIABLE 1 N¡LooP 
"ECDNV !tE EQUIVALEMI OF MCONV R ANlOOP 
IlEP !tE BAlANCE FDR ME16HT 6AIN R AIIlODP 
"EPe "E FOR &AIN IN CALVES R ANlDOP 
ItEPtH MI SAl. IN ABUlI5 AND MEAMED CALVES R ANLOOP 
IIER tIE DF DAILY FEED CONSUIIED, AIIULTS + II.CS. R IIII.OOP 
IlERC "E OF DA!LY FEED CDNS~ED! CALVES R ANLooP 
"FA "ALE INCREASED BTH liT FACTOR A, ADUlTS (101) R stALES 
I'!FAS MTUF:lT: FACTOr. R ANLDQP 
"FAce "ALE ¡NCREASED BTH NT FACTOR A, CALVES 110Il R SCALES 
tlFE "ALE IMCREASED DTH NT FACTOR D, ADUlTS R SCALES 
"FBeC !tALE lNCREASED BTH liT FACTOR B, CALVES R SCALES 
I'I1NT INTEGER EAT COBE ( = YVIIA,2JI ) 1 "IXER 
IIINKT IIIN KT OF HEIFER CALVES AS REPLACERS R SCALES 
I'ILOP NO. DF COWS + FOLlONERS, NA+NFOlS 1 INLooP 
IIIIOS NUIIBER DF I'IONTHS IN RUN 1 Et 
I'IODE RUN KDuE ~-9 NO BUY 10-19 BUY IN 1 SCilLES 
!'IJf OUTFUi F~¡NIEr EACH "DF DAYS 1 FASMIr 
IIDRE FLAG FOR EUF LU1S ~ CAN'T BUY ANY ~RE CONS 1 INlooP 
!lY : IY, OR = IY-l IF NO REPLACERS 1 INLDOf 
"VR YERR JIUIUIER, PANEL VARIABLE 1 MILooP 
"VRS NU"DER Uf YEARS Df RUN 1 Ee 
NA CUItUlATIVE NO OF AlIIIAlS 1 11---
NB ND OF FEKAlE CALVES IN KERD J SCALES 
NCD LEN6TH OF ARRAY CDf 1 SCAlES 
IIICF LEN6lH Uf ARRAY CFDIIF 1 stALES 
NCFN LENSTH OF ARRAY CFWF 1 SCALES 
NCP LENGTH OF ARRAY CPF 1 SCALES 
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Nr!~ INTRODvCED PR1NTOUT INT., INDIVIDUAL I:OWS ANLOOf 
NDiG LENSTíi Of ARf(AY DI6F 5tALES 
NOIES LEN&TH UF ARRAY SUPE KAIN 
NDls terlinal date dlsplay trequency, 30 or 3óQ 1 .¡in 
'IJ)~ LENGTH OF ARRAY D"F 1 SeALES 
ICDKLIK LEN6TH O~ ARRAY DftllKL 1 "Al" 
IIEED TOTAL !lE REgs R ANLOOP 
NFEK 110 OF FE~AlES IN AIIY YEAR INLOOF' 
NFlle LENSIH OF ARRAY FttCF SeALES 
NFOlS NU"BER Of MEANED-UNSOlD-UNREPlACED ANlftALS 111 
IIMDSUII NO. UF ANIIIALS BY "ONTH: COWS, CALVES, FOlLS 1 241! 3 Ee 
IUIEAD 1 ANllAlS DRY EftPTY 1 e 
"MEAD 10 ANlKAlS PRES ~-6 LACT 7-9 I e 
HAD 11 IIULl 1 1: 
HAD 12 tAl VES IW.E ASE { 1 1 e 
NHEAD 13 CAlVES FE lAtE ASE < 1 1 e 
NHEAD 14 FOLLOWERS FEftAlE ( 1 1 C 
HAO 15 FOLLONERS FE!lAlE 1-2 1 C 
"HEAD 16 FOlLOMERS FE!lAlE 2-3 1 C 
"MEAD 17 FOLLDMERS FE!lAlE 3-4 I C 
IlHEAD 18 FOlLDMERS FE"AlE ) 4 1 e 
IIHEAn 19 FDLLDMERS "ALE ( 1 1 e 
flHEAD 2 ANI!lALS PREG 1-3 1 e 
"HEAD 20 FDLLDNERS "ALE 1-2 1 e 
NHEAD 21 FOlLDIfERS "ALE 2-3 1 C 
HAn 22 FOLLDMERS "ALE 3-4 1 C 
llHEAD 23 FOlLDMERS "ALE ) 4 J e 
HAO 24 TOTAl IlUllBER IF COMS 1 e 
HAD 2S TOTAL NU!IBER DF CAl VES 1 C 
HAO 26 TOTAL IUKBER IF FOLLDWERS 1 e 
HAD3 AIIllIAlS PlE6 2-6 1 e 
NIEAD 4 ANIMLS PRES 7-9 1 e 
"HERD 5 ANIltAlS LACT 1-3 1 C 
"flAD 6 ANI~~L5 LACT 4-6 1 e 
"MEAD 7 ANI"ALS LACT 7-9 1 e 
NHEAD B ANI"ALS PREG 1-3 lACT 3-6 1 e 
"HEAD , ANlllAlS PRE6 1-3 LACT 7-' 1 C 
NIND ItlCREIlENTAl ANAl YSIS FLAG (0,1,99) 1 Ee 
IIIT ID. UF lTERATIONS BEFORE CONVERGENtE ZIR 
fllD tENETH Of ARRAY lDEPF SCAlES 
IINB CUftULATIYE ANIML NO. (=NA, POINTER FDR VY¡ SCALES 
NORlo ORi6IN~~ NU"BER UF BREEDERS NI 
NPAO NUMBEF OF ¡"fRO~ED F'AS TURE Pi\DDOC~S E 
"REF NO DF REPLACERS MANTEO SCAlES 
"RES RESDURCE 1 EATEN OR NO 10,1) 1 ~ E 
NSEED RANDOK NUftBER SEED 1 SCALES 
JlSUP lEN6TH OF ARRAY SUPD"F 1 SCALES 
11111 IIONTH IUltBERS 1 12 D 
truflFOL ON-601M6 NU"BER IN FDLLDMERS HERD 1 111 
IIIJIH YEAR IIJIUIERS, 1 TO 20 1 20 D 
"V 3,7 110 COLUIII OUTPUT 1 ANLOOP 
."EAN fOlICY ASE AT IlEANlN6, DAYS 1 F 
DEST TlKE SINCE LAST OESTRUS R ANLOOP 
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OFRA' Im~ O~PM:E RATE 0.0 - 1.(1 R H 
CLBAL DLO B~~~~_~ ~~ "DNIH FRD~ LUI2 R 24: lNCFH 
OUT ,32 NO COWS BOU6Hl IN VEAR J, r D 
OUT 1,1 PAST COh, OLD PAST R D 
OUT 1,10 MEAN VT, OlD AVrW R D 
OUT 1,11 lEAN ASE, OLD AvtA6E R D 
OUT [,12 COM ASE, OLO AVASE R D 
OUT 1,13 NO REPLACED, DlD NNREP R D 
OUT 1,14 DEAO AOULTS, OlD lADEAD R D 
OUT 1,15 DEAD CALVES, OLD NCOfA» R D 
0Ul l,lb REP A6E, OlO REPASE R D 
OUT 1,17 REP MT, OLD REPMT R D 
OUT 1,lB 12 Ka NT, OLD YEARWT R D 
OUT 1,19 SURV lO 12 IIONlliS, 01.1) SURV12 R D 
OUT 1,2 CONA COII, OlD tOllA R B 
OUT 1,20 SURV TO 24 IftlITHS, OLD SURV24 R D 
OUT 1,21 24 ltII MI, OlO YEARSII R D 
OUT 1,22 NO llF ABORTlONS, 11.1 NU"ABS R D 
OUT 1,23 ND BIRTHS, OlD NU"BTS R D 
OUT 1,24 ASE AT FIRST PART~, OLD FUSPAR R D 
OUT 1,25 CDNCEPTION lNTERVAL, OlD CONIHT R D 
OUT 1,26 MERD Bl~ASS /100, OlD BID R D 
OUT 1,27 NO DF DRPHANS, OlD NPREN R D 
OUT 1,2B ID OF ANI"Al UNITS IN MERO, DlD AUS R n 
DUT 1,29 NtmBER DF COMS ): 2 YRS R D 
OUT 1,3 CON e CDII, OLD C[JI(fj R D 
OUT 1,30 CDW 11, DRY EIWTY, EHD OF DRY SEASOM R D 
OUT 1,31 CDW liT, DRY EItPTY, EtlD DF !jET SEASON R D 
OUT 1,32 NUIlBER COVS BOU6HT R D 
OOT 1,33 "ILK IlFFTAKE PRODUCTlON R D 
OUT 1,4 toMC IlEJ t OLD ItEJ R D 
OOT 1,5 CALF SALES, OLD SALEC R D 
OUT 1,6 CUll SALES, OLD SALE R D 
OUT 1,7 CONCEPS, OLD YPRE6 R D 
OUT J.B B H FE~ES, OLD NFE~ R D 
om 1,9 NO MEANE.ú, OlD NOMEAN R D 
OUT 20,1 ARRAY OF DUTPUT DATA, 20 YEARS R D 
OUT 21,1 SUft OF 20 YEARS' DATA R D 
OUT 22,1 IUKBER DF NDI-IERD YEARS R D 
OUT 23,1 TRUE AVERAGE (EfeLUDES O If NECESSARYl R D 
OUT 24,1 S~ OF SIWARES R D 
OUT NA!'! PRODUCT!ON PARA~TERS ARRAY [f8 33 INLOD? 
l' PRDP OF FEED IN DIE! Ft 5 E 
PABO PROB OF ABORTION R ANlOOP 
fAV AVERA6E PRICES PAID/RECEIVED PER K6 PER YEAH R 22,6 ECDMOI! 
PCAl PROPORTIONS IN CAlF DIET R 5 CAIJUX 
PCON PROB OF CONCEPTION R AIILDOP 
PCTl"E enlE - CDELT t PREYIOUS TU.E I.TEIVAL, CALF R ANlOOP 
PD PROPnRTION DF 1 l 2 6 IN DIET R 2 PASIUP 
PDELT CDNCEPTION INTEGRATION PERIOD (IN EFFECTI 1 SCALES 
PDPI PASlllRE 0" lMTAKE R AIl.OOP 
PEST PROa OF [)[STRUS R ANlOOP 
PESTCO PROI AJUSTER FOR lNTEGRATIDN STEP R ANLOOP 



1-fl 

[ Variable Male Llst -continued- ] 

PE~ POT["'I~~ 6ROWIH RATE 1 L 2 6 F, 2 PI\S~IP 

PHi) A'JH':'~E PRICES PAIO/RECtlVED PE} HEAD PER VEAR Í' í2,ó ECOHO" 
PUICT f'REViGL'S "IlK EMEREY YIELD F AtlLOOF 
PLUS DELTf2 R ANLOOP 
PilA BRfED lACTATION PDTENTIAL K6 FC"/DAY R SCALES 
PftEIP RATE Df DECLINE DF KILK YIElD R ANlOOP 
PN DISCOUNT RATES FOR NPVS re 6 IlR 
PF FRALTIOk OF CON ADULT NT REPRESENTIN6 BIRTH VT re SCALES 
PPDIF SElECTS CONS VITH DIFFICULT PARTURITIONS 10,1) R ANlOOP 
PPI'I ENEReY COMTENT UF "ILK YIElD R ANlOOP 
PPT EXPONENT, TOTAl MT JNCREASE DUE TO PRESNANCY R AIIlOOP 
PRD" In I e 
PREF PREFERENtE FUNCTIDN re 4,2 fillER 
PRES "E REQS FOR PRESNAIICY re ANLOOP 
PRESN " [NEReY REIlS FIlR PRESNANCV R ANlOOP 
PRESP INTER~DIATE VARIABLE, CAlC. DF MPREG R ANlOOP 
PREIS "IlK PRICE, l/lITRE R Ee 
PRI CURRENT "ONTH'S PRItES FOR /) CATESORIES R ó EC 
PRINiT 1 COST DF CON REPLACERS, $/HEAD re Et 
PRINIT 2 PRICE RECEIVED, tUll eONS, $/KG R Ee 
PRINIT 3 PRICE RECEIVED, FE" CALVES, $/K6 R Ee 
PRINIT 4 PRICE RECEIVED, "ALE CALVES, $JK6 R Ee 
PRINIT 5 PRICE RECEIVED, FE" FOllDVER, $/KS R Ee 
PRINIT 6 fRICE RECEIVED, "ALE FOLLDWER, 11(6 R Ee 
PRL ADJUSTS PTiKE TO [PT1"E, c270 IF LVR =360 R ANl.DOP 
PROD CUHUlATIVE PASTURE 6RONTH 1 l 2 G 3 TDT R 3 'AS"IP 
PROP PRoP OF SUPP FEED IN ~IlY JNTAICE Bit R AIIlOOP 
PROPD ItlTERtlEDlATE VARIABLE, SUP. FEED COMSIMPTlON R ANlOllP 
PROPH PRoP. OF SOLID ENER6Y IN TOTAl FEED EflERGY R AILOOP 
PRDPIN PROP " PItA AltAnO DII DAV o R AIIlOOP 
PROPl PROP If "JlK ENERGY 1M TOTAL CAlf FEED CONSIMP R AIIlOOP 
PSII SENESCENCE aSRONTH· RATE 1 L 2 G R 2 PASIUP 
PT PREstlAJlCY ClOC': INCREltENTOR R AILOOP 
rTll'!E NO OF DAYS PRESNANT R SCA~ES 
PN"C PREVI~J5 OP1IltAL CALF NEISHT R AtlLDOr 
PI PROFORTION OF 1 L 2 6 IN SNARD R 2 PASltIP 
PIPASE EXPONEfiT, PREVIOUS OPTII1Al CAlF liT R ANLDOP 
Q [FFlCIEIICV OF !lE UTE OF SOlID FEED FOO MINT R ANLOOP 
DA D"/HA.BEAST.~Y R 5 E 
oc DIt/HA AVAIlABLE TO ANI"ALS R S E 
UF EFF1CIENCV DF ~E UTE FDR TISSUE ANABOLiSt! R ANLOOP 
UL EFFICIENCY OF IIE UTE FOR LACTATION f( ANLDOr 
IILAC1 PREVIDl!S VALUE OF LACl - NOT USED R ANLOJF 
DII EFFICIENCY OF ItE UTE FOR "AINTENANCE R ANLOOP 
QlmK KG ftlLK PER 1t0NiH R 241 EtONO!! 
UQ 810llASS PER MllltAl. R 5 E 
RATE 6RDVTH RATE PARAK (AftATZ=0.065, HERE=O.OS4?) R SCAlES 
RATE"K RATE " DECLlIE DF ftILK VJELD POST-PEAK R ANLOOP 
RLAI RESIDUAL LEAF AREA INDEX 1 l 2 6 re 2 PAStlIP 
RO RANDOfI tlllUiER, CAlf SEl R MlLDOP 
RI RAN~ NUIUiER, STERILITV TRI6GER R AIILOOP 
R2 RAlDO" NUIUiER, ABtIlRIW. PARTURITIOII R ANlOOP 
R3 RANDO" IlUKBER, ADUl T IIlRTALITY R ANlOOP 



[ Variable Nale List -continued- ] 

R4 RANDO~ NU~FER. STEEILITY R ANU)QF 
R~, R~~:Q~ NU"BEE. CYCLIN~ Í' ANLOa¡ 
Rb RANDa" NU"BER, ABOR1I0N R ANLOOP 
R7 RA"DO~ NUltBER, OE5TRUS ~ ANlOOF 
Ra RANDO" MUltBER, CALF DEATH R ANLOOP 
R9 RANDO" NUftBER, CONCEPTION R ANlDOP 
SAGEF FEftALE FOLlONERS "INI~" ASE AT SALE R F 
SA5EI'! "HLE FOLLOWERS "lN¡HU" ASE AT SALE R F 
SDAT STORE ARRAY, OlV CASH BALANCES IN UNIr 12 R 241,B litRE" 
SDEV STANDARD DEVIATION, COIilOUY PRleE R PRlCE 
SDEV2 STANDARD DEYIATION, CON SALE PRleE R PRICE 
SEASON BREEDINS SEASON? 0,1 R 12 e 
SEX OF WEANED ANI"Al 1=f 2'=" 1 SCALES 
SMUIt 110 If SMPlES FDR ClASS IUltBERS R SCALES 
SPARE SPARE tos DATA ARRAYS, REAn FRO" ulm 15 R 50,20 MI 
SIART STARTINS POI.,S FOR PRICE CyelES R 2 Ee 
STER STERIlITY FACTOR, ASE R ANlOOP 
STERB SlERILITY TRl66ER R AIlOOP 
SUPA ElTRA tlllCS (EXTRAI R ANlOOP 
SUPCP CP DF RECYCLED SUPP FEED, IilEIGHTED AVERAGE R AIIlDOP 
SUPCPF SUP FEED CRUDE PROTEIN R 2,40 e 
SUPDIS SLf FrED DISESTIBIlITY x T1ft[ R 2,40 e 
SUPDf1F sU? FEED 1 11 ltE R 2,40 C 
5UPT SUP RECYCLED FEED AlLOCATION R ANLDOP 
511 WEISHT R INlDOP 
SIITF FE"AlE FOllONERS ftINlHUH SALE MT R F 
SIIT" "AlE FOlLONERS ftINlHUI'I SALE IH R F 
TOlACT CUftUlATIYE POTENTIAL "ILK PROD R SWS 
TD!! TOTAL PASTURE D" CONSUftPTIDN, lIFETJ"E R AIIlDOP 
THERBL TOTAl CAlF PASTURE COMSUftP 10 NEANING R SCALES 
Tl"E ClMRENT DAY - 1, = ITlltE R SCAtES 
TIIH DATE, DAYS POST 1 .OV R SCALES 
TI"1 DATE, DAYS POST 1 JAN R SCAlES 
TlTlE TmE OF RUN :f25 "AIN 
TlACT TOTAL I'IILK ENERSY PRODUCTION! lIFETl~E R ANLOOP 
TlI D" CONTENl OF COHSUKEú "llK R SCALES 
lOOT TOTAL NO. OF CONCEPTIONS BY NEI6HT ClASS R 4 CONCEP 
TPDI'! fB f C 
TPRE6 ARRAY FOR STURIN6 CONCEPTION OCCURRENCES R 20,12 e 
TPRO ItILK OFFTAKE SUMER PER "OtHH R Ee 
TRAeT ltE REOS FOR TRACTIYE NORK R AIIlOOP 
TREN lRA~Tl VE IiOR~: 0,1,2 R SCAlES 
TREN!) lIHW. 1 IHeREASE PER YEAI? IN PRICE OCL.ES R 2 Ee 
TRIS ADULT DEATH TRI66ER R ANlOOP 
TRISAB ABORTION TR16SER R AIiLOOP 
TRiGC CALf DEATH TRl6SER R ANLooP 
TRISP CONCEPTIDN TRI66ER R ANlDDP 
TSUPA TOTAL tONC CONSUtlPT, L1FETlItE R AII.OOP 
TSUPB TOTAL RECYClED FEED D" CONSUftP R ANLOOF 
UANS IIOS, IITS , PESOS FOR ó CATESORIES EACH "OJiTH R 6,3 Ee 
UP INTEREST RATE HAlYINSS FOR ZIR R 1IR 
UIOT CUKUlATES UANS TO SEl YEARlY AVERASE PRICE5 R 6,3 ECUD 
V TOTAl BIUMASS 1 l 2 6 R 2 PAS"IP 



{ V¡ri¡bJe Nale líst -continued- J 

VA V ¡ ti ~S T !H~ I LEb UlI E I R PAS~IP 

VE Y12! AS T/Hr (6~AS~) PASI'.H' 
VICOEF : VIP f' SCALES 
VIF PRm I"CREASE IN VIF' IN lACIAllN6 COI. S ~ ANlDOF' 

:". VIP D~ I.TAKE COEF, FAECAL ~ OUTPUT/K6/LIiIT/DAY R SCALES 
VI'! TOTAL BIDKASS LE6+6RASS R PASIUP 
VPAD 1,] ROTATIDNAL IP PADDQCKS - lE6UKE BJOKASS R 5,4 E 
VPAD 1,2 6RASS BIOI'IASS Ji: 5,4 E 
VPAD 1,3 AREA R 5,4 E 
YPAD 1,4 IAYS Uf DCCUPANCY R 5,4 E 
VR BJOftASS - RESIDUAL UNSRAZEABlE 1 L 2 G R 2 PASIUP 
VRES R 5 F 
VV 1,1 SEX DF ITH ANI"Al l=F 2=1'1 R In 
VV 1,10 PRES STASE DAYS (PTlKE) R NI 
YV 1,11 POST-PARTUIt STASE DAYS CAPTlHEI R 11. 
VV 1,12 CALF ASE DAYS (tTlI() R NI 
VV 1,13 LACTATION STA6E, DAYS (LTI"EI R 1I 
VV 1,14 1I1tC, CIII R MI 
YV 1,15 CALF SEI ICSt:Xl R IX 
VV 1,16 TLACT R NI 
VV 1,17 TILACT Ii NI 
VV 1,1B 110 Df llVE CALVES R NI 
VV 1,19 THERBl R 111 
VV 1,2 ASE IN YEARS R fn . VV 1,20 DATE IITII'IE) DF LAST CONCEPTION R IX 
VV 1,21 TSUPA R ItI 
VV 1,22 ASE Al lAST CALVINS R Nl 
VV 1,23 E~T CODE FOR 108 SRAZINS R NI 
VV 1,24 ID OF ANI~L UNITS R 111 
W 1,25 lI"e R 111 
W 1,26 '" R 111 
YV 1,27 CALF 1108 eODE R fU 
VV 1,3 CON "ATURE NEISHT R NI 
VV 1,4 COt IOENTITY NU~BER R NI 
VV 1,5 IfEI6HT R N1 
VII l,b TD" R NI 
YV 1,7 TSUPB R IX 
YV I,B DEST R NI 

~ YV 1,9 PHYSIII..06ICAL STATUS R 111 
11 IIEIGHT, K6 R SCALES 
MAV AYERAGE-NEI&HT-OF-tONS CUKULATOR R UIlOOP 
IfCDNV ftAX TISSUE "OBILISTAiOH FOR lACTATIDN R ANLOOP 
NFAe 111 ¡NDEX FACTOE FOf., TISSUE l'![]tIUSATION j( A~LO(» 

11ft POTENTIAL IIEI&HT, KG R ¡CALES 
IfI'lH IlATURr NEIGHT R SCALES 
IlKAl "Al BDDY TISSUE "OBILISATION TO SUPPORT lACT R seliLES 
tmS "AlmE NEIGHT I BULL R ANLOOP 
II"BB = lfI'IB R AIlDOP 
IIKC OPTI"Al liT OF tAlF (=IIIITIAl liT I R SCALES 
IiI"CC "ATURE IIE16HT UF CALF (l'IFt.3fFI R SCALES 
WI'IF ADUl T FE"AlE WT UF BREED R SCAlES 
11"11 AY MEI6HT UF NATURE ftAlES R StllLES 
lfttR PROP OF ADUlT liT ATrAIIlED "ID-APRll R AJlUJOP 



[ Yarlible Nale list -continued- ] 

11tH V.1. EQUATlON MEI6!:1! !!: lI~ l' ASEe 75, ElSE 11 R SCAlES 
In C~ LI! INClUDING PREE DR C?~ LV INC SUT fIlL k AN~DOF 

.. fREE 111 INCRE"EHT DUE TO PRE6NAN:l R ANLOOP 
IHDIF DIFFEREMCE BETNEEN OfTIIIAL AHt ACTUAL CRLF liT R ANlDOf 
11111 MEANINS 1 R ANLODP 
WMI!F IIATURE NEISHT, FEKALE R ANLOOP 
""T REPLACEKENT IIIElSHT LI"IT R 1 NlooP 
VES CONCHilON OCCURRENCES BY ilEiGH1 ClASS R 1O~4 CDNCEP 
Z NIUIIII1A R ANLOOP 
lBAl INCREKENTAL BALANtE BY ~NTH R 241 ¡leREI1 
IBALYR INCRE~TAl BALANCE BY YEAR R 22 1 MtRE" 
ZBUF FLAG, AHY FOlLONER BUYINGS THIS TIllE L lOGIX 
¡BUr FLAG, ANY BUYINES THlS TIllE L lDGIX 
ZCUl FLAG, AHY tULLINSS T"15 Tl"E L lOO 11 
IDIF DLD BALANCE BY YEAI R22 UItRE" 
ZINC DELT/270 R ANLDOP 
lJII REAL JI! R AIlDOP 
ZJY REAL Jy R AllLOOP 
ZI! PRDDUClIDN, K6/AN'YR R IIlOOP 
IIlILK IIILK OFFTAKE PROD PER YEAR R 241 EtONO" 
IN PRDDUCTION, KG/AN/YR ETES R lNlDOP 
ZREP FLAG, ANY REPLACE"ENTS TH15 T1"E L lOO IX 
Z5EL FLAG, ANV SELLINGS lHIS TJftE l Losn 
lIlE A FLAG, ANY MEANINSS TH1S TI~E L lOS lX 
zz INTERftEDIATE VARIABLE, SUPPLE~NT INTAKE R ANlDOr 

--------------------------------------------------------------------------

Note: Fonction - obsDlete variables ire indiclted tbus: tlt 

Type - R is a real variable, 1 In ilttger, l I 1ogiea! Ind A • 
chlraeter variable. for ItN, N is the size in bytes .here 
this is non-standard, and an array uf size K is shown as 
i M, where i ís the va-Iable type. 

locatiDn - if A, B, e, D, E, Ee, F, SCALES, NI, LDSIX, thlS refer, to 
I naled COllon Block. All other locations refer to FORTRAN 
subroutine nllel. 

lhis list is net exhaustive, neither does it include loop counters er 
laoy interlediate variables. 



APPENDIX B.3 INTERACTIVE PANEL S (SEE TABLE 4) 

JAN 1987 RUSMOB V4.2 
1 NTERACTI VE 

RUN 

OUTPUT 15 STORED 
OUTPUT FTb 
PASTO FT9 
CASHFLO FTll 

COMPLETE 

IN THE FOLLDWIN6 FILES: 
(ANII'IAL PERFORI'IANCE) 
(FORASE RESOURCES) 
(ECONOMIC ANALYSES) 

ti!! 

PFl - QUIT 

-.....,---- --
: F'KT 

-------------------------------------------~-----
RUSllob 01 : 

JAN 1987 RUSI'IOB V4.2 
INTERACTIVE 

JULIAN DATE (VR DAYS) 
MAIN MENU 

DISPLAY "ONTHLV CASH FLOW 
DISPLAY BREEDING HERD 
DISPLAY FOLLOWERS HERD 
DISPLAY CALVES 
DISPLAY PASTURES 
DISPLAY LAST 12 HONTHS' EVENT SUMHARY 
I'IANAGEMENT OPTIONS "'EHU 
SET NEXT HALT DATE 

PFl - EN TER OPTION PF2 - CONTINUE RUN PF9 - ABANDON 

CIATI : PKT 



Rustllob 02 : 

JAN 1987 RUS~OB V4.: 
INTERACTIVE 

JULIAN DATE (YR DAYS) 

SELECT NEXT HALl DATE 

YEAR _@@ 

JULIAN DAY NUHBER tl@ 

PFl - t1AIN t1ENU PF2 - ENTER 

Ci : Pll 

PF9 - ABANDON 

--- -------- ---------- -- --- -- --- ---------- ------------------------------- -:---- ---

~~~~~~-~~-~-------------------------------------------------------------~-------
JAN 1987 RUSI'IOB V4.2 CI~T : PKT 

INTERACTlYE 

t1ANAGEI'IENT I'IEHU 
DATE {YF DAYSl @@ @@€ 

PFl - "AIN "ENU 

BUY BREEDERS 
CULL BREEDERS 
"EAN CALVES 
BUY FOLLOWERS 
SELL FOLlOWERS 
SELECT REPLACERS 
CHANGE FORAGE PRIORITIES 
BURN SAVANNA 
CHANGE BREEDING SEASON 
CHAN6E POLICV PARAMETERS 

PF2 - ENTER PF9 - ABANDON 

--------------------------------------------------------------------------------



Rusmob 04 : j 
------- ---------------------------------------------------------------- -------

JAN 1987 RUSMOB V4.2 el T : PKT 
INTE~ACTIVE ¡ 

BREEDING HERD ANIMAL DISPLAYER 

ID ASE NT NORH NT DAYS PREG DAYS lACT ASE LAST CALF 
00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 

_00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 

_00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000000000000000000 

PF1 - HAIN MENU PF2 - BACK PF4 - FORWARD PF9 - ABANDO~ 

------------------------------------------------------------------------~-------
Rusaob 05 : I 

------------------------------------------------------------------------~-------
JAN 1987 RUSMOB V4.2 

lNTERACTIVE 

FOLLOWERS HERD ANIMAL DISPLAYER 

ID SE WT NORM WT ASE 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 

_o0000000000000000000000000000000000000000000000000 
_00000000000000000000000000000000000000000000000000 

00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 

_o0000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 

_o0000000000000000000000000000000000000000000000000 
_o0000000000000000000000000000000000000000000000000 
_o0000000000000000000000000000000000000000000000000 

PFl - "AIN HENU PF2 - BACK PF4 - FORNARD PF4 - ABANDON 

: PKT 

------------------------------------------------------------------------- ------



rJ 

RUSllob Oi> : 

JAN 1987 RUSI'IOB V4.2 el T : PKl 
lNTERACTlVE 

CALVES OISPLAVER PANEL I@ OF _@@ 

DA" ID SE NT NORH WT ASE (DAYS) 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 

_00000000000000000000000000000000000000000000000000 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOO 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 

F'Fl - t1AIN HENU PF2 - BACK PF4 - FORWARD PF 4 - ABANDON
1 

-------------------------------------------------------------------------1-------
RUSlllob 07 : 
-------------------------------------------------------------------------~------

JAN 1987 

AREA HA 
BIO~ASS KS D~ I HA 
RESIDUE K6 I HA 
PERCENT DIGESTIBILITY 
PERCENT CRUDE PROTEIN 
AVALABILITY KG I AU 

RUS"OB V4.2 
INTERACTIVE 

PASTURE STATUS 

-----SAVANNA-----
1 2 3 

@@I@I U@@! @@@u 
@@@@@ @@@@@ @@@@@ 
t@@@@ @@@@@ @@@@@ 

@@ @@ @@ 
@@ @@ @@ - - -

@@@@ @@@@ @I@@ 

PFl - HAIN "EHU PF9 - ABANDON 

I 

tIA" : PKT 

1 

--- 1 HPROVED---I 
LEGUME GRASS 

'Ui@ .tU@ 
@I@E!@ @@@@@ 

t@@@@ @@@@@ 
@@ @@ 

@(ii U - -
@@@@ @@@@ 

-------------------------------------------------------------------------~------



RUSllob 08 : 
-------------- ------------ ----------------------------------------- -------

clAN 1987 RUSMOB V4.2 
INTERACTIVE 

CASHFLDW OISPLAYER PANEL i!@ OF_U 

VEAR MONTH SALES CDSTS BALANCE 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 

_00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 
00000000000000000000000000000000000000000000000000 

CUMULATIVE TO DATE 00000000000000000000000000000000000 I 
PFl - HAIN MENU PF2 - BACK 1 YR PF4 - FORWARD 1 YR PF9 - ABA DON 

------------------------------------------------------------------------~-------
Rusmob 09 : 

------------------------------------------------------------------------1-------
JAN 1987 RUStiDa Y4.2 CI T : PKT 

INTERACTIVE 

RRRRRR U U 
R R U U 
RRRRRR U U 
R R U U 
R R UUUU 

ssssss 
S 

SSSS 
s 

ssssss 

1'1 1'1 
MM 1'11'1 

1'1 1111 1'1 

" 1'1 
ti 11 

0000 
o o 
o o 
o o 

0000 

BBBBB 
B B 
BBBBB 
B B 
BBBBB 

AN ANIMAL PRODUCTI0N SlMULATION MODEL FOR EXTENSIVE RANCHING 
SYSTEMS IN THE LLANOS ORIENTALES OF COLOMBIA. BUILT AROUND 

THE READING UNIVERSITV MODEL OF H E KAHN BY P K THORNTON 
@ 

PFl - START RUN PF9 - ABANDON 

------------------------------------------------------------------------



! t} 

RUSlllob 10 : 
---------'--

JAN 19B7 RUSMOB ~'4. 2 
SEI1I BATCH 

CIA¡T : f'K1 

RUN NAME @@@@@@@@@@@@@@@@@@@@@@@@@ 

RUN CONTROL S RANDOI'I NU"BER SEED (NSEED) @tU 
RUN TYPE ¡ J RUI'I) @ -RUN HODE 010DE) @t! -
RUN lENGTH, DAYS (FINTItll @@@@ 
CASH FLON FLAG (NIND) @ -TUIE STEP, DAYS (DELTl -@@ 
ANNUAl STOP DAY NOS (15TOD) @U tU 

@tI tu -
HERD CDNTROLS POTENTIAL tlILK YIELD (PI1A) @@I@ 

INITIAL HERD SIZE (NA) @@ 

FORAGE (IRUI'I=11 ----SAVANNA---- I"PROVED PASTURE 
1 2 3 GRASS LE6UHE 

ARE AS @@@@@@ @@@@@@ @@@@@@ -@@@@@@ 
BIOMASS !@@@@ @@@@@ @@@@@ U@@@ @@@@@ 

PFl - START RUN PF9 - ABANDON 

;:~:~~-~~-~--------------------------------------------------------------r------

-------------------------------------------------------------------------T------
JAN 1987 RUSHOB V4.2 CIAT, : PKT 

INTERACTIVE I 

EVENT DISPLAYER PANEL @@ OF @@ 

DAY YR 110 EVENT ANIMAL SEI ASE W WM DAM-ID ASE W MM 
_000000000000000000000000000000000000000000000000000000000000000000000°9°0 

000000000000000000000000000000000000000000000000000000ooooooooooooooooqoo 
_o0000000000000000000000000000000000000000000000000000OOOOOOOOOOOOOOOOO~OO 
_OOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO~OO 

0000000000000000000000000000000000000000000000000000000000000000000000 00 
_o000000000000000000000000000000000000000000000000000000000000000000000.00 

000000000000000000000000000000000000000000000000000000ooooooooooooooooqoo 
_o0000000000000000000000000000000000000000000000000000oooooooooooooooooqoo 
_000000000000000000000u000000000000000000000000000000000000000000000G00QOO 
_00000000000000000000000000000000000000000000000000000OOOOOOOOOOOOOOOOOiOO 
_0000000000000000000000000000000000000000000000000000000000000000000000 00 

0000000000000000000000000000000000000000000000000000000000000000000000 .00 
=0000000000000000000000000000000000000000000000000000000000000000000000900 
_o0000000000000000000000000000000000000000000000000000OOOOOOOOOOOOOOOOO~OO 

0000000000000000000000000000000000000000000000000000000000000000000000000 
- I 

PFl - HAIN MENU PF2 - BACK PF4 - FORWARD PF9 - ABANDON 

i --------------------------------------------------------------------------------



.. 

RUS/hot 21 ; 

JAN 1927 

ADDITIONAL ECONOMIC ANALYSIS NUMBER ~@ 

VARIABLE COSTS PER HEAD ($) 
PRICE CyeLE AMPLITUDES (PERCENTI 
ANNUAl PRICE TRENDS (PERCENT) 
PRICE cvelE lEN6THS (YEARS) 
PRICE CVClE STARTING POINTS 
INIIIAL PRICES COWS BOUGHT (S/HO) 

CULl CONS ($/KS) 
CALVES SOLD (S/KG) 
FOlLOWERS SOLD (S/KG) 

MIlK PRICE (l/LITRE) 

PFl - PERFORM ANALVSIS PF2 - NEXI PANEL 

tt@@ 
@@@@ 
IUI 
@@@@ 

_@@U 
@@@I@@@ 

_@tU@ 
F_t@@@@ 
F _@@I@@ 

@@@@ 

PF3 - QUIT 

_@@I@ 
@u@ 
@@@@ 
U@@ 

PF9 - ABAN pON 

-------------------------------------------------------------------------~------ : 
RU5&ob 22 : I 

JAN 1987 RUSP10B V4.2 CIAt I PKI 
INTERACTlVE 

I ADDITIONAL ECONOI'IIC ANALYSIS NUMBER I@ -
CAP: THL COSl SCHEDULE MONTHlY VAFíIABLE ctSTS 
YF' 1'10 YR 110 1'10 

1 @@@@@@@ @@ 11 @@@@@@ @@ 1 U@@@@ 

2 @@@@@@ @@ 12 @@@@@@ @@ 2 I@@f!@@ 
3 u@@u @I 13 @@@@@@ I@ 3 @@t@@I 
4 @@@@@(t t@ 14 .@@@@@ @@ 4 t@@@I@ - -
S U@@@@ @@ 15 @u@@@ @@ 5 @@@@@@ 
6 @@@@@'@ @@ lb @@@@@@ @@ b @@@@@@ 
7 @@@@@@ @@ 17 @@é@@~ @@ 7 @i@@@@ 

8 @@@@@@ @@ 18 @@@@@@ @~ B @@@@@~ 

9 @@@@@@ @@ 19 U@@@@ @@ 9 @I@@@I 

10 @@@@@@ @@ 20 @@@@@@ @@ 10 U@@I@ 
11 @u@u 
12 @@@@@@ 

PFl - PERFORM ANALYSIS PF2 - PREVIOUS PANEL PF3 - QUIT PF9 - ABANDON 

-----------------------------___________________________ -________________ J _____ _ 



Rusmob 30 : 

JAN 19E7 R U S M O El ',' 4 • ¡ el T : FI:~ 

1 NHRACTI VE 

CHANBE BREEDING SEASON BY MONTH 
DAlE <YR DAYS) @@ U@ 

JAN FES MAR APR "AY JUN JUL AUG SEP OCI NOV DEC 
CURRENI 
CHANGE TO: 

@ @ @ @ @ @ @ @ 1 @ @ @ 

@ @ @ @ @ _t I @ f! @ I • 

Rusmob 31 : 

JAN 1987 

(1 = BULL ACCESS, O = NO BULL ACCESS) 

PFl - MANAGEMENT MENU PF2 - ENTER PF9 - A9ANDON 

RUSI'IOB V4.2 el T : PKT 
1 NT ERAClI VE 

BURN SAVANNA (TYPES 1, 2 AND/OR 3) 
DATE (YR DAYSl @@ @@t 

• SAVANNA 1 SAVANNA 2 SAVANNA 

AREA HA 
UNBURNT BIOMASS KG/HA 
BURNT BIOMASS K6/HA 

I@@@@ 

I@@@@ 

@t@@@ 

TO BURN, PLACE CURSOR ON RELEVANT HUMBER THEN HIT PF4 
BURNT BIOMASS MAY THEN BE CHANGED 

I@II@ 
@@@@@ 
@@@@@ 

3 

1 

PFl - MANAGEMENT "ENU PF2 - ENTER PF9 - ABANDON j 
------------------------------------------------------------------------ ,-------



Ruuob 32 : 

JAN 1987 

RUSllob 33 : 

JAN 1987 

RUSI'IOB V4.2 
INTERACTIVE 

POLI CY CHANGES 
DATE (VR DAYSl t@ I@@ 

MINI~U" ASE Al WEANING, DAYS 
DEFAULT ANNUAL MANASEMENT DATES @I@ 
HA IHUM ABE OF BREEDERS, YEARS 
MAX NO OF NEGATIYE PREGNANCV TESTS 
MAX NO OF DAYS SINCE LAST CONCEPTION 
HINll'IUM SALE NEI6HT, FEHALE, KG 
HINIHUH SALE WEIGHT, HALE, KG 
MINIHUM SALE ASE, FEMALE, HONIHS 
MINIHUH SALE ASE, HALE, HDNTHS 
NUMBER OF BREEDERS NANTED 
FLAG (0,1) 10 OVERRIDE DEFAULTS BAR WEANING 
MILK QFFTAKE RATE (0.0 TO 1.0) 
FIXED "ILK PRICE, $/LITRE 

IU 
:I@! 

-"" _I@ 
@@I 
IU 

-"@ 
I@ 

_I@ 
t. 
-@ 

I@UI 
I .. I@ 

PFl - MANAGEMENT MENU PF2 - ENTER PF9 - ABANDON 

BREEDING HERO 

RUSI'IOB Y4.2 
INTERACTIYE 

elA : PKT 

CIA I PKT 

ID ASE WT NORH WT DAYS PREG DAYS LACT ASE LAST F 
0000000000000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 

_0000000000000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 
OOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000000000000000000 

TO CULL AN ANII'IAL, PLACE CURSOR OH RELEYANT LINE ANO PRESS ENTER 
PFl - "ANA6EHENT "ENU PF2 - BACK PF4 - FORWARD PF9 - ABAN ON 



FOLLONERS HERD : SELl 

ID SEX NT NORM NT ASE 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 

_0000000000000000000000000000000000000000000000000000 
OOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
0000000000000000000000000000000000000000000000000000 

_0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 

_0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
OOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

~I 

PFl - MANA6EMENl MENU PF2 - BACK PF4 - FORWARD PF9 - ABAN ON 
10 SELL ANIMAlS, PLACE CURSOR ON RELEVANT LINE ANO HIT ENTER i· 

------------------------------------------------------------------------------- : 

Rusmob 35 : 
I --------------------------------------------------------------------------------

JAN 1987 

CALVES 

DAM ID SEX 

RUS"OB Y4.2 
INTERACTIYE 

WEAN : PANEL @@ OF @@ 

WT NORM WT AGE (DAYSl 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
OOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOO 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 

_0000000000000000000000000000000000000000000000000000 
_0000000000000000000000000000000000000000000000000000 

TO WEAN, PLACE CURSOR ON RELEYANT LINE ANO HIT ENTER 

: PKT 

PFl - "ANA6EMENT MENU PF2 - BACK PF4 - FORWARD PF9 - ABANdoN 

-------------------------------------------------------------------------1------



.. 

------- --,----- .. 

Rusaob 36 : ______________ J _____ _ 
JAN 1987 RUSI'IOB V4.2 CIA~ : PKl 

INTERACTIVE 

NEW BREEDING ANI"ALS: BUV 

ASE WEISHT HAX WT DAVS PREG HERD ID 
_0000000000000000000000000000000000000000000 

0000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000 

===> COW ABE (MOS) @@ WEIGHT_@@@ MATURE WEISHT_@@I DAVS PREGNANJ_@@@ 

TO BUV, ENTER RELEVANT INFORMATION ON DATA ENTRV lINE, THEN HIT ENTE, 

PFl - MANASEMENT "ENU PF9 - ABANDON \ 

RUSlllob 37 : 

-------------------------------------------------------------------------.------
JAN 1987 RUSf'lOB Y4.2 

INTERACTIVE 

PASTURE "ANA6EMENT DATE <VRS DAYJ I@ @@@ -
CHANGE PASTURES 

AREA SAVANNAS @@@@@ f@U@ @@@@@ I"PROVED U@@@ -BIOMASS -@@@@@ @@@@@ -@@@@@ LE6UI'IE -t@@@@ 6RASS 

CHANSE "OB CODES : 
(1105 ) (YRS) 

BREEDERS PREGNANT 1-3 @@@t@ FOLLONERS FEI1S TO 2 -
4-6 @fU@ 2-3 
7-9 @@@@@ 4+ 

LACTATING i-3 @@@i@ MALES TO 2 
4-6 @@@@(! 2-3 
7-9 @@@@@ 4+ 

HEIFERS @tI@! -DRY EI1PTV UUI 
CALVES Ii@.@ 

CIAt : PKT 

-@@~@@ 
_utu 
_U I@ 

-@@ @@ 
@UU 

-@tU@ 

-@ir" 
I 

"OB eonES : 1---- NHERE - 15 o (FORASE NOT IN DIET) OR 1 (FORASE IN DIET) 
PFl - I1ANA6E"ENT MENU PF2 - ENTER PF8 - SVSTEI'I PANEL PF9 - ABA~DON 

-------------------------------------------------------------------------t------



RU5110b 38 : 

JAN 1987 RUSMOB V4.2 
INTERACT IVE 

CIA : F'KT 

FOLLOWERS FOR REPLACERS : PANEL_@@ OF_I@ HERD SlZE @@ SIZE WANTEDLt@ 

1 D SEX NT NORt1 liT ASE 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 

_0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 
0000000000000000000000000000000000000000000000000000 

TO PICK REPLACERS, PLACE CURSOR ON RELEVANT LINE ANO HIT ENTER 
PFl - MANA6EMENT HEHU PF2 - BACK PF4 - FORWARD PF9 - ABAN ON 

RUSlDob 39 : 

JAN 1987 RUSt10B V4.2 
IN TERACTI VE 

NEW FOLLOWERS : 8UY @I ANlt1ALS IN FOLLOWERS HERD 

ABE WEIGHT MAY. WT SEX HERD ID 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 
000000000000000000000000000000000000000 

CIA : PKT 

===} ANIMAL ASE ("05)_@@ WEI6HT_tt@ HATURE NEIGHT_@@@ SEX_I 

TO BUY, ENTER RELEVANT INFORHATION ON DATA ENTRY LINE, THEN HIT ENTE 

PFl - HANAGE"ENT HENU PF9 - ABANDON 



-------------------------------------------------------------------------
JAN 1987 RUSMOB V4.2 CIA : PU 

INTERACTIVE 

I"PROVED PASTURE SRAZING SYSTEM DATE (YR DAY) _@@ @@@ 

NUMBER OF PADDOCKS (1-5 ) @ 

PADDOCK 1 2 3 4 5 
INITIAL BIO"ASS, LEGU"E I@@@@ @lU@ @I@@@ @@@@. @@t@@ 

INITIAL BIOHASS, GRA5S @@@@@ t@@@@ IU@t! U@U t@U@ 

AREA OF EACH PADDOCK @@@@@ @@@@@ @@@@@ @@@@@ @@@@@ 

DAYS, ANIMAL OCCUPANCY @U @t!@ tU @@E! 

NOTE: CHANGES TAKE EFFECT IMMEDIATELY. AREAS AND OCCUPANCY PERIODS 
HAY DIFFER BETWEEN PADDOCKS. SIHULATION RUN5 WITH ROTATIONAL 
GRAZING "AY BE VOLATILE, SO CHECK PASTURE/ANIMAL STATUS OFTEN 

PFl - LAST PANEL PF2 - ENTER CHANGES PF9 - ABANDON 

@@@ 

Notes - a standard data entry field in a panel is indiclted thus: _'@, Nh re the 
number of @'s indicates the lenqth of the field. Fields may hold either 
r~al or integer variables, and some are protected (i .e., they can ot be 
changed by the user). 

- other panels have, in addition, long data fields indicated thus: 000. 
This is done to i.prove the efficiency of loading these panels. n 
display, .any 01 the field positiQns hold blanks. 



APPENDIX 8.4 DATA INPUT FILE (REDDAT FTI5) 

Refer to Table 3 for a record-by-record explanation of variables. 

5177 2 

DIGF CPF Dt1F 

SUPD"F SUPD16 HSF 
222 

1 1 1 

5.0 .0094 1.4 

o 

3600 S S 1 

STANDARD SAVANNA 

CFWF CFDWF 

SUPCPF SEASON 
2 2 2 

1 

100 

1 

15 

1 

1 

Dt1LII1 

2 

1 

O 

1 O 30 400 O 

LEPF 

2 2 

1 1 

1040000. 

1 5 

COF 

2 

o 
O 

Ft'lCF 

2 

1 

2 

0.0 0.0 0.0 

11.2 12.7 0.0 

0.0 0.0 0000.0 0.0 0.0 000.0 000.0 

109.2 109.2 

270 210 330 

14 14 12 

O 43. 

180 45. 

360 43. 

O 9.6 

180 B.4 

0.0 

109.2 132.1 

12.0 b 000 

5 5 6 

3(1 45. 60 

210 

390 

30 

46. 

45. 

10.4 

240 

60 

210 8.7 240 

9.6 390 

6.0 

109.2 

000. (1 

3 

46. 

45. 

9. 1 

8.2 

6.0 0.0 0.0 

132.1 

000.0 00.0 00.0 

6 5 28 

90 48. 120 

270 46. 300 

90 9.6 120 

270 9.1 300 

o 0.000 00.0 

44. 150 44. 

43. 330 40. 

9.8 150 9.4 

10.1 330 10.0 

360 

O 

180 

O 

O 30 

10.4 

O 60 

240 

.bS 

-1. 

20 90 50 

30 

1.0 

1. O 

120 so 150 

360 

70 

O 

-3. 

50 210 

0.0 .50 

.001 -1. 50 

50 

0.0 

.001 

30 270 

.05 0.80 

.100 0.0 

o 1.0 

O 0.0 

.10 15 

• O .58 

O 29 

240 269 

60 1.14 90 1.2 

240 1. O 360 1.0 

.70 15 .75 lS 

30 .58 90 .56 

30 59 60 74 

270 299 300 329 

410 424 425 440 

150 1.24 

.83 B 

180 .52 

75 89 

330 359 

300 

1.0 

3 

20 

1.0 

1 

240 1.14 300 1.00 

.90 3 1 

360 .46 

90 209 210 239 

360 380 390 400 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 



[ data input file REDDAT FT15 -continu.d- 1 

o 29 30 59 bO 74 75 89 90 209 210 239 

240 269 270 299 300 329 330 359 360 380 390 400 

410 ~24 425 440 

.000.000.000.000.000.000.000.000.000.000.000.000 

.000 

.000 

O 

240 

410 

.000 

.000 

.000 

29 

269 

.000 .000 .000 

.000 .000 

30 59 60 

270 299 300 

424 42S 440 

.000 .000 .000 .000 

.000 

74 

329 

.000 

.000 

75 

330 

.000 

.000 

89 

359 

.000 

90 

360 

.000 .000 

.000 

209 

380 

.000 

.000 

210 

390 

.000 

239 

400 

.000 .000 

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

.000 .000 .000 .000 

o 29 30 S9 60 74 75 e9 90 209 210 239 

240 269 270 299 300 329 330 359 360 380 390 400 

410 

000 

000 

000 

1 1 

2 1 

3 1 

424 425 

000 000 

000 000 

000 000 

0.75 129. 

1. O 160. 

1. O 150. 

440 

000 

000 

000 

450. 

44S. 

447. 

4 1 1.0 155. 448. 

5 1 2.0 200. 450. 

Ó 1 2.0 215. 449. 

7 1 2.0 195. 448. 

B 1 2.0 210. 449. 

9 1 

10 

11 1 

12 1 

13 1 

14 1 

15 1 

lb 1 

17 1 

2.0 205. 

2.0 185. 

3.0 270. 

3.0 250. 

3.0 260. 

3.0 280. 

3.0 290. 

3.0 285. 

4.0 300. 

448. 

449. 

450. 

445. 

443. 

442. 

452. 

441. 

440. 

000 000 000 000 000 000 000 000 

000 000 000 000 000 000 000 000 

o. O. O. O. o. O. O. 

O. O. O. o. O. O. O. 

O. O. O. O. O. O. O. 

o. 
o. 
o. 
O. 

o. 
o. 
o. 
O. 

o. 
O. 

180. 

210. 

210. 

O. 

o. 
o. 
o. 
o. 
O. 

o. 
O. 

o. 
O. 

o. 
O. 

O. 

O. 

O. 

o. 
o. 
O. 

O. 

o. 
o. 
O. 

O. 

O. 

o. 
o. 
O. 

o. 
o. 

o. 
o, 

o. 
o. 
O. 

o. 
o. 
O. 

O. 

O. 

O. 

O. 

o. 
o. 

o. 
o. 
O. 

o. 
o. 
O. 

O. 

o. 
o. 
O. 

o. 
O. 

O. 

o. 

o. 
O. 

O. 

O. 

O. 

o. 
o. 
O. 

O. 

O. 

O. 

O. 

O. 

O. 

o. 
O. 

O. 

O. 

O. 

O. 

o. 
o. 
O. 

O. 

-90. 

-60. 

-60. 

O. 



[ data input file REDOAT FT15 -continued- ] 

18 1 4.0 310. 

19 4.0 300. 

20 4.0 305. 

21 4.0 310. 

22 1 5.0 340. 

23 1 5.0 290. 

24 1 5.0 335. 

25 5.0 340. 

26 1 6.0 285. 

27 1 6.0 350. 

28 1 6.0 345. 

29 1 6.0 320. 

30 7.0 305. 

31 7.0 310. 

32 7.0 340. 

33 1 B.O 320. 

34 1 9.0 335. 

35 6.0 340. 

36 1 6.0 285. 

37 1 6.0 350. 

38 1 6.0 345. 

39 6.0 360. 

40 6.0 295. 

41 7.0 310. 

42 1 7.0 340. 

43 7.0 290. 

44 7.0 335. 

4~, 7.0 340. 

46 1 B.O 265. 

47 1 8.0 350. 

48 1 9.0 345. 

49 1 9.0 330. 

50 10.0 360. 

449. 

446. 

447. 

458. 

447. 

446. 

442. 

442. 

445. 

447. 

449. 

446. 

449. 

456. 

447. 

446. 

442. 

442. 

445. 

447. 

449. 

446. 

449. 

458. 

447. 

446. 

442. 

442. 

445. 

447. 

449. 

446. 

446. 

O. 

150. 

lBO. 

O. 

180. 

210. 

O. 

o. 
120. 

150. 

O. 

o. 
120. 

O. 

O. 

O. 

O. 

O. 

O. 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
O. 

O. 

O. 

O. 

O. 

o. 
o. 
o. 
O. 

o. 
o. 
o. 
o. 
o. 
o. 
O. 

o. 
o. 
o. 
O. 

o. 
o. 
O. 

O. 

O. 

O. 

O. 

O. 

o. 
o. 
o. 
O. 

O. 

o. 
o. 
o. 
o. 
O. 

o. 
o. 
o. 
O. 

o. 
o. 
O. 

O. 

O. 

O. 

o. 
O. 

o. 
O. 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
O. 

o. 
o. 
o. 
O. 

o. 
o. 
o. 
O. 

o. 
o. 
o. 
O. 

O. 

O. 

O. 

O. 

o. 
O. 

o. 
O. 

o. 
o. 
o. 
o. 
o. 
o. 
O. 

o. 
O. 

o. 
o. 
o. 
o. 
o. 
o. 

o. 
O. 

O. 

O. 

O. 

O. 

o. 
o. 
o. 
o. 
O. 

O. 

O. 

o. 
o. 
o. 
o. 
O. 

o. 
o. 
O. 

o. 
o. 
O. 

o. 
O. 

o. 
o. 
O. 

O. 

O. 

O. 

o. 
O. 

o. 
o. 
o. 
o. 

o. O. 

O. -120. 

O. -90. 

O. O. 

1. -90. 

1. -60. 

1. O. 

1. O. 

1. -150. 

1. -120. 

1. O. 

1. O. 

1. -150. 

1. O. 

1. O. 

1. O. 

1. O. 

o. O. 

O. O. 

O. O. 

o. 
o. 
o. 
O. 

O. 

O. 

o. 
o. 
O. 

o. 
o. 
O. 

O. 

o. 
o. 
O. 

O. 

o. 
o. 
o. 
O. 

O. 

O. 

o. 
o. 
O. 



AfPENOIX e.5 SAI'IPLE EDITEO DATA OUTPUl FILES - UNITS 6, 7, 8, 9, 10, 11 L 13 

log:cal Ü~lt b 

RUS"09 V4.2: IP ALL 10 YRS 
Jltttttttttl.I, •• ,tt.t.t.llttttt.ftflftf 

tfllltltlftttffflftfffltl 

I LU6l RAIN HERD DUTPUT • 
ttlfttlllflllf.l.lflfflll 

RUN PARA~TER TABLE 

NSEED "" b421 
PilA:: 5.00 
AREA :: 400.0 
lPRDEl :: (l 

AREAS :: 

IRUlt,. 1 
DELT;: 5 
JEV :: 1 
JA :: 1 

""DE lI: O 
CDELT;: 5 
JHERD :: 1 

tlllD : O 
PDELT: 5 
DATE" O 

FIIITlII :: 3600 
BIDl .. 40000. 
NA :: :SO 

0.00 0.00 0.00 60.00 60.00 
BIOl'IAS :: 0.00 0.00 0.00 1000.00 1000.00 

VIP !mAl IU""T pp IfttR EITRA APDELT SUPROP Ieee 
0.0094 1.40 100.00 15.00 1.00 0.00 10.0 0.0 o 

IIIEAN IlANDAHH MNDAH2l CCUl. "CUl ktUl. SIITF SIITl'I SASEF $ASER lDEFLA 
270 210 330 12.0 6 o 0.0 0.0 0.0 0.0 o 

OFRAT PREIS 
0.000 32.0 

ND!S NCP ND~ NC~W NCF NDI'ILII'I NL~ Nen NFt;C NSU~ NDIGS 
14 14 12 5 5 6 3 6 5 26 o 

AtF 
2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 

SEASOtl 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 LOO 

DISF -
O.CC' 43.0(' 30.00 45.00 60.00 46.(10 90.00 4E.OO 12(;, 00 44.00 

15(-, «, 44.00 1 80. OC' 45.00 210.00 46.00 :40.0(1 45.0(' 27('.0& 4b.00 
300.00 43.00 330.00 40.00 360.00 43.00 390.00 45.00 

CPF 
0.00 9.60 30.00 10.40 60.00 9.10 90.00 9.60 120.00 9.80 

150.00 9.40 180.00 8.40 210.00 8.70 240.00 8.20 270.00 9.10 
300.00 10.10 330.00 10.00 360.00 9.60 390.00 10.40 

Dl!F 
0.00 0.00 30.00 0.00 60.00 20.00 90.00 50.00 120.00 50.00 

150.00 70.00 180.00 50.00 210.00 50.00 24{).00 30.00 270.00 30.00 
300.00 20.00 360.00 0.00 



[ Unit 6 -continued- ] 

CFWF 
0.00 0.00 0.50 0.00 O.b: 0.05 0.80 1.00 1.00 1.00 

CFPWF 
-3.00 0.00 -1.50 6.00 -1.00 0.10 0.00 1.00 S.OO 1.00 

DflLItI 
0.00 1.00 60.00 1.14 90.00 1.20 150.00 1.24 240.00 1.14 

300.00 1.00 
LEPF 

0.00 0.00 240.00 1.00 360.00 1.00 
CUF 

0.10 15.00 0.70 15.00 0.75 15.00 0.83 9.00 0.90 3.00 
1.00 1.00 

FtlCF 
0.00 0.58 30.00 0.5B 90.00 0.56 lBO.OO 0.52 360.00 0.46 

YEARlY MERD C~PDSITIDN TABlE FDR YEAR (1 

tttltllltltl'fftfftttt"'ttfffftffffftfff 

NO ID SU ASE WEIGHT PTI"E CTI"E LTII~E Ct'lLF liT CAlF SEX 
1 1 FE" 0.75 129.00 
2 2 FE" 1.00 160,00 C'.Oí) 0.00 0.00 0.00 
3 3 FE" 1.00 150.00 0.00 0.00 0.00 0,00 
4 4 FE" 1.00 155.00 0.00 0.00 0.00 0.00 
5 5 FE" 2.00 200.00 0.00 0.00 0.00 0.00 
6 á FE" 2.00 215.00 0.00 0.00 0.00 0.00 
7 7 FE" 2.00 195.00 0.00 0.00 0.00 0.00 
8 8 FE" 2.00 210.00 0.00 0.00 0.00 0.00 
9 9 FE" 2.00 205.00 0.00 0.00 0.00 0.00 

10 10 FE" 2.00 185.00 0.00 0.00 0.00 0.00 
11 11 FE!! 3.00 270.00 0.00 0.00 0.00 0.00 
12 12 FE!! 3.00 250.00 0.00 0.00 0.00 0.00 
13 13 FE~ 3.00 260.00 0.00 0.00 0.00 0.00 
14 14 FE" 3.00 280.00 lEO.OO 0.00 0.00 0.00 
15 15 FEII 3.00 290.00 210.00 O.OCl 0.00 0.00 
16 lb FE!! 3.00 285.00 210.00 0.00 0.00 0.00 
17 17 FE" 4.00 300.00 0.00 0.00 0.00 0.00 
lB lB FE" 4.00 310.00 0.00 0.00 0.00 0.00 
19 19 FE!'! 4.00 300.00 150.00 0.00 0.00 0.00 
20 2Q FUI 4.00 305.00 ISO.OO 0.00 0.00 0.00 
21 21 FE!! 4.00 310.00 e.oc 0.00 0.00 0.00 
22 22 FEK 5.00 340. OC: le:. OG 0.0(1 V.OC O.M 
23 23 FE" S.OO 290.00 210.00 0.00 0.00 0.00 
24 24 FE" 5.00 335.00 0.00 0.00 0.00 0.00 
25 25 FE!! 5.00 340.00 0.00 0.00 0.00 0.00 
26 26 FE" 6.00 285.00 120.00 0.00 0.00 0.00 
27 27 FE!'! 6.00 350.00 150.00 0.00 0.00 0.00 
28 28 FE" 6.00 345.00 0.00 0.00 0.00 0.00 
29 29 FE" 6.00 320.00 0.00 0.00 0.00 0.00 
30 30 FU 7.00 305.00 120.00 0.00 0.00 0.00 

tfffffffttfffffffffffff.'fftffffllffffffffffftfffffftttfffffftlfftfffffff 



( Unit 6 -CDntinued- 1 

FORA6E "OB eODES. TIIIE= O O. 
10001 100('1 1000: 10001 10001 10001 10001 10001 10001 10(101 
10001 10001 10001 10001 10001 

YEARLY KERD CDIIPOSIIION TABLE FDR YEAR 10 
tttttttlllftttt'ttfltlfltlfff'Ilff'Iflfft 

NO ID SU ASE IlEIGtiT PTI"E CTIItE lTl"E CALF WT CALF SEX 
1 34 FE" 8.92 348.69 205.00 260.00 260.00 126.68 FE" 
2 35 FEP! 8.92 346.43 220.00 0.00 0.00 0.00 
3 36 FE" 8.33 303.79 180.00 200.00 200.00 108.09 FE" 
4 3B FE" 7.62 335.18 0.00 75.00 75.00 68.07 FU 
5 39 FE!! 7.29 312.16 0.00 5.00 5.00 28.36 FE" 
él 40 FE" 6.92 321.78 0.00 20.00 20.00 39.34 "AlE 
7 41 FE" 6.89 340.43 205.00 0.00 0.00 0.00 
B 43 FE!! 6.50 356.86 0.00 0.00 0.00 0.00 
9 44 FE" 6.07 320.87 245.00 0.00 0.00 0.00 

10 4S FE!! 5.92 305.72 5.00 100.00 100.00 80.96 "ALE 
11 46 FE" 5.90 320.73 230.00 240.00 240.00 122.56 "ALE 
12 47 FE" 5.87 328.12 220.00 0.00 0.00 0.00 
13 48 FE!! 5.86 328.00 215.00 0.00 0.00 0.00 
14 49 FE" 5.61 331.67 220.00 0.00 0.00 0.00 
15 50 FE" 5.25 333.49 165.00 0.00 0.00 0.00 
16 51 FEII 5.12 337.40 225.00 0.00 0.00 0.00 
17 52 FE!! 5.11 293.06 0.00 20.00 20.00 33.17 ItALE 
18 53 FE!! 4.89 326.39 75.00 0.00 0.00 0.00 
19 54 FU 4.92 321.84 170.00 0.00 0.00 0.00 
20 55 FE" 4.79 350.40 235.00 0.00 0.00 0.00 
21 56 FE" 3.82 319.83 195.00 0.00 0.00 0.00 
22 57 FE" 3.78 297.90 165.00 0.00 0.00 0.00 
23 58 FE!! 3.75 301. 02 170.00 0.00 0.00 0.00 
24 59 FE" 3.14 236.29 0.00 105.00 105.00 68.89 ItALE 
25 60 FEII 3.03 295.43 195.00 0.00 0.00 0.00 
26 61 FE" 2.92 284.55 215.00 0.00 0.00 0.00 
27 62 FU 2.64 263.09 205.00 0.00 0.00 0.00 
28 63 FE" 2.58 273..78 105.00 0.00 0.00 0.00 
29 64 FE" 2.06 230.70 10.00 0.00 0.00 0.00 
30 65 FE" 1.00 154.61 
31 373 IIALE O.SI 138.72 
32 374 !tALE 0.78 137.16 
33 375 FEII 0.7B 131.48 
34 376 FE!! 0.78 133.74 

ffftllf'ffftflftffftttllttttttttlfftfffllltltttttfttltfIflttft'lflflffftf 

'DO 
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[ Unit 6 -rontinued- ] 

"ONTHlY CONCEPTION EVENT TABLE 
ttlttfttttttttttttttlfifffltl+ 

YR 2 3 4 5 6 7 B 9 10 11 12 TOl 

1 5. l. 2. 3. 8. 3. 2. 2. O. l. 2. 5. 34. 
2 2. O. 1. 6. 5. 1. 4. l. 1. 2. 1. 1. 25. 
3 O. 1. 1. 4. 4. 5. 2. 2. 1. 2. 1. O. 23. 
4 O. 2. 4. O. 7. 4. 3. 2. 1. 1. O. O. 24. 
5 1. 2. 1. 2. 4. 7. 2. 2. 2. 3. O. O. 26. 
b O. 4. 1. O. 3. 5. 3. 4. 1. O. 2. O. 23. 
7 O. 3. 2. 2. 3. 3. 4. 2. 3. O. 1. O. 23. 
8 O. 1. 2. O) 8. 4. 2. 1. O. 1. 1. 1. 23. .... 
9 O. 2. 1. 7. 5. 4. 1. l. 1. 1. O. 2. 25. 

10 1. O. 3. 1. 8. 5. 5. O. 1. 1. O. 2. 27. 

~NTHLY CONS~PTION TABLE Ihere IOnths 1 to 10 onlyl 
ffftlf't'llltffllllf"'ft 

YR 2 3 4 5 6 7 8 9 10 

1 PAS 6064. 6360. 6740. 6934. 6996. 7107. 7095. 6951. 67B6. 6416. 
CPS O. O. O. 75B. 587. 1170. 1616. 1911. 2188. 1245. 

YR: 91662.2 AY: 113719.2 

2 PAS 7089. 7746. 8447. 8738. 8794. 8851. 8954. 7791. 7654. 7375. 
CPS 1674. 1633. 1954. 2262. 253Cl. 2995. 2721. 2143. 1956. 2118. 

YR: 121392.3 AY: 113719.2 

3 PAS 6947. 7528. 8079. 8348. 8580. B974. 9363. 7657. 7524. 7406. 
CPS 1997. i72"¡. 2286. 265C1. 2689. 1925. 2207. 1999. 2275. 2545. 

YR: 122326.4 AV: 113719.2 

4 fAS 7214. 7741. 8370. 8505. 8722. 8540. 8544. 7466. 7020. 6979. 
CPS 1485. 1547. 1992. 2011. 2253. 2562. 3002. 2434. 2565. 2801. 

YR: 119362.7 AV: 113719.2 

5 rAS 7105. 7558. 819E. &.~", 
~/~. 83:2. B4ü7 • 8515. 763:. 7472. 6646. 

CPS 1731. 1233. 1539. 1842. 1810. 1452. 2023. 2090. 2364. 2321. 

YR: 113939.9 AY: 113719.2 

6 PAS 6813. 7394. 8039. 7902. B003. 7856. 7B80. 6652. 6585. 6210. 
CPS 2748. 1954. 885. 1048. 1788. 2026. 1464. 1451. 186B. 2097. 

YR: 105790.8 AY: 113719.2 



.. 

[ Unit b -continued- ] 

7 PAS 6S90. 
CPS 2076. 

YR: 11225(;.2 

8 PAS 7280. 
CPS 1413. 

YR: 116119.3 

9 PAS 6895. 
CPS 2014. 

YR: 11'1199.'1 

10 fAS 6853. 
CPS 'lb/:¡. 

YR: 11514'i.6 

YR 1 2 

7283. 787:. 8319. 
1408. 1392. 1717. 

AV: 1I371~ .2 

7844. 8504. 8782. 
1467. 1m. 1723. 

AV; 113719.2 

7429. 8262. 8630. 
949. 1481. 1860. 

AV, 113719.2 

7281. 1834. 8161. 
559. 1243. 1551. 

AV: 113719.2 

YEARLY PRDDUCTION TABLE 
Ilflffflflflll!ffflffff 

3 4 5 6 

9260. 9422. 8562. 
1929. 2289. 2743, 

8934. 8884. 9011>. 
1557. 1422. 1740. 

8642. 8572. 8595. 
2293. 2663. 3128. 

8341. BSB3. 8621. 
18'13. 2184. 2471. 

7 8 '1 10 

CALF SLS 2292.83 60892960.00 
100.443306.053643.842226.322248.691718.302286.582523.812778.072096.19 

CUlL SlS 128.98 554857.94 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 443.b/:¡ 426.07 420.11 

COHCEPS 25.30 6503.00 
34.00 25.00 23.00 24.00 26.00 23.00 23.00 23.00 25.00 27.00 

!' H FEI'íS 29.90 9BH .00 
3(1.00 30.00 30.00 30.00 30.00 30.00 29.00 30.00 30.00 30.00 

NO MEAND 17.60 3406.00 
3.00 25.00 22.00 20.00 20.00 17.00 15.00 19.00 lB.OO 17.00 

MEAN MT 147.64 218598.44 
126.96 148.47 158.BS 150.82 146.95 147.22 143.53 150.29 152.00 151.28 

ItEAN AGE 0.72 5.26 
0.63 0.73 0.75 0.72 0.72 0.73 0.74 ~.73 0.75 0.75 

(DII ASE 8.98 812.14 
7.97 8.1:11 9.96 9.82 S.BE 7.58 9.2(, 8.75 8.54 1ú.24 

NO REPLD 3.50 171.00 
2.00 3.00 1.00 5.00 7.00 6.00 1.00 6.00 3.00 1.00 

DEAD ADS 3.30 157.00 
2.00 3.00 1.00 5.00 7.00 6.00 2.00 5.00 2.00 0.00 

DEAD CLS 0.70 9.00 
1.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 2.00 1.00 

RE? ASE 1.01 10.55 
0.75 1.00 0.92 1.01 0.94 0.96 1.37 1.16 1.12 0.'12 

REP MT 166.01 277684.94 
137.53 161.49 168.46 168.11 159.76 160.B9 196.63 174.79 175.85 156.55 

f en .. 

7358. 7218. 6953. 
1938. 1303. 1859. 

7440. 7300. 7132. 
1998. 2244. 2531. 

7363. 7147. 6'106. 
2515. 2751. 3017. 

7884. 7592. 7474. 
2480. 2360. 21'10. 



ID3 

[ Unit 6 -continued- ] 

12 "0 WF 161.41 2bC713.0é 
154.91 157.95 161.03 171.97 161.82 162.83 162.28 159.49 164.30 157.47 

SURV 12 8.60 a60.00 
4.00 9.00 7.00 1.00 11.00 14.00 12.00 10.00 10.00 2.00 

SURV 24 4.40 218.00 
6.00 4.00 3.00 3.00 3.00 5.00 B.OO 3.00 5.00 4.00 

24 RO MT 230.02 530131.12 
20l.67 230,97 226.66 233.65 241.13 233.83 235.30 22B.82 233.34 234.85 

NO ABS 1.50 39.00 
3.00 0.00 0.00 2.00 0.00 1.00 2.00 2.00 4.00 1.00 

NO BTHS 20.40 4238.00 
17.00 24.00 21.00 24.00 20.00 20.00 20.00 lB.OO 16.00 24.00 

ASE PART 3.03 93.18 
3.97 3.42 2.91 2.90 2.72 2.84 2.76 3.02 2.92 2.86 

COI liT 379.89 1448629.00 
331.67 402.05 395.25 382.37 379.13 347.94 368.57 392.63 410.26 389.05 

MT 1100 96.32 92952.19 
96.86 95.01 99.90 100.31 90.80 90.44 98.06 95.16 92.23 104.39 

NO ORFS 2.60 133.00 
1.00 3.00 0.00 5.00 4.00 6.00 2.00 3.00 2.00 0.00 

AN UNITS 35.42 12604.98 
36.20 3b.40 35.40 36.40 33.40 34.20 38.00 35.20 31.60 37.40 

FEC FE"5 24.70 6165.00 
24.00 25.00 27.00 25.00 21.00 20.00 26.00 24.00 26.00 29.00 

IT EODS 239.19 585848.69 
226.50 198.36 199.46 295.82 257.75 188.97 217.48 295.73 259.~9 251.82 

fr EOWS 227.04 524956.69 
227.99 183.87 265.79 241.26 175.24 203.20 266.66 211.19 247.14 248.05 

HU" BUY 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

"ILK OFF 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

TRllE AVt:RAGE5 : EH FEI15 }=2 FOLS {l! )=2 CA;. VES FOlS>2 Ilti.S 
2í'.07 25.35 4.69 1.b4 13.59 0.00 39.62 

PRODUCTIDN SUN~RY 
1IIIfflllf'f'flfll 

CONCEP %. 84.62 IfEAN %. 58.B6 CDW!'íORil 11.04 
ASE1CALF 3.03 MEAN IH 147.64 cm, HIT 379.89 
12 "C liT 161. 41 24 1'11; 1fT 230.02 ¡VE SURl 90.57 
K6/AN/YR 81.00 KS/AU/'r'R 6B.37 ETESPROD 76.33 
CALF"ORT 3.43 ElES 2 70.07 



( Unit 6 -tDntinu~d- 1 

NEISHT AGAINST CONCEPTION 
lflttlfftfttl"ttttttlttt 

WT f ALL NO CP t KEF NO CP I SEC liD CP f LAC NO CP 

220.0 O. 0.00 O. 0.00 O. 0.00 O. 0.00 
240.0 13. 0.05 12. 0.23 O. 0.00 1. 0.01 
260.0 lB. 0.12 16. 0.54 O. 0.00 2. 0.02 
280.0 31. 0.24 15. 0.B3 1. 0.04 15. 0.10 
300.0 34. 0.38 5. 0.'12 3. 0.17 26. 0.25 
320.0 75. 0.67 3. 0.98 4. 0.33 6B. 0.63 
340.0 57. 0.90 O. 0.98 11. 0.79 46. 0.89 
360,0 23. 0.99 1. 1.00 3. 0.92 19. 0.99 
380.0 3. 1.00 O. 1.00 2. 1.00 l. 1.00 
400.0 O. 1.00 O. 1.00 O. 1.00 O. 1.00 

8.739 6.187 3.330 13.230 
254. 52. 24. 178. 

3517. 1017. 872. 1628. 

CALENDAR UF EVENTS ICHROHOL06ICAL) 
ttlllttlllllflflflllfl •• 'lfffftlff 

TI" V "0 EVENT NO 5EX ASE NI N.IIT NO ASE MT •• IIT 

5 1 COfi f 18 Fa. 4.01 311. 418. 
.. :; 1 CON t 24 FEJI 5.01 336. 426. 

5 1 COIII f 28 FE" 6.01 34b. 441. 
10 1 CON f 25 FE" 5.03 341. 42b. 
15 1 CON t 29 Fa. 6.04 323. 438. 
35 2 COtI f 11 FE" 3.10 278. 394. 
60 3 BTH f 15 "ALE 0.00 2B. 33. 15 3.17 276. 398. 
60 3 BTH t 16 mi 0.00 25. 29. 16 3.17 270. 389. 
bO 3 8TH f 23 FE!! 0.00 24. 30. 23 5.17 285. 431. 
70 3 CON t 11 FUI 4.19 318. 413. 
SO 3 COtI f 13 FE" 3.22 285. 392. 
'10 4 8TH t 14 FE" 0.00 25. 2'1. 14 3.25 277. 3'12. 
90 4 BTH f 20 FE!! 0.00 25. 30. 20 4.25 30ó. 421.. 
'10 4 BTH f 22 "ALE 0.00 29. 33. 22 5.25 33B. 433. 

110 4 CON f lb FE" 3.31 270. 393. 
110 4 COH t 21 FE!'! 4.31 346. 432. 
115 4 CIJt( • "i") FE~ 5 1';' ~35. 434 • ..lO. .~~ 

120 S CON t Ó FE" 2.33 258. 357. 
120 1 5 COté f B FE!'! 2.33 254. 357. 
120 1 S CIlN f 12 FE!! 3.33 295. 3'11. 
120 1 5 BTH t 19 FE" 0.00 2b. 30. 19 4.33 312. 421. 
120 1 S CI* t 23 FE" 5.33 290. 433. 
120 1 S 8TH f 27 "ALE 0.00 29. 33. 27 6.33 35b. 440. 



Logical Unit 7 

(1 1 129.00 1'13.59 -0.177 20.846 20.901 -3.151 
1 30 2 126.45 207,07 0.027 24.183 20.439 0.711 
1 60 1 3 128.3B 219.84 0.114 26.731 20.554 3.096 
1 90 1 4 133.26 231. 94 0.22B 30.560 20.886 6.476 
1 120 1 5 138.13 243.40 0.076 21.~B 21.182 2.201 
1 150 1 11 140.79 254.26 0.104 28.516 22.062 3.075 
1 180 1 1 144.72 264.55 0.161 30.896 22.372 5.051 
1 210 1 8 150.42 274.30 0.221 33.353 22.B55 6.889 
1 240 1 9 156.53 283.54 0.181 33.113 23.579 5.777 
1 270 1 10 162.60 292.2'1 0.230 35.540 24.019 7. S58 
1 300 1 11 167.86 300.58 0.103 32.366 24.933 3.40.4 
1 330 1 12 169.55 308.43 -0.008 2'1.350 25.448 -0.167 
1 360 :2 1 171.17 315.87 0.136 34.013 25.262 4.643 
1 390 2 2 176.41 322.92 0.227 37.713 25.546 7.934 
1 420 2 3 183.71 329.60 0.266 40.077 26.132 9.536 
1 450 2 4 192.73 335.93 0.348 44.262 26.745 12.192 
1 480 2 5 200.59 341.93 0.150 38.348 27.968 5.566 
1 510 2 11 205.10 347.61 0.150 38.985 28.3B7 S.616 
J 540 2 7 210.17 352.99 0.1'4 41.225 28.725 7.456 
1 570 2 B 216.49 358.09 0.234 43.541 29.170 9.175 
1 600 2 9 222.82 362.92 0.180 42.385 ~.813 7.164 
1 630 ., 10 228.75 367.50 0.221 44.685 30.267 8.928 1.. 

1 660 2 11 233.58 371.84 0.082 40.040 31.112 3.322 
1 690 2 12 234.47 375.94 -0.057 35.775 31.621 -1.473 
J 720 3 1 234.93 379.84 0.098 40.901 31.231 4.032 
1 750 3 2 238.98 393.53 0.186 44.791 31.307 7.748 
1 780 3 3 245.03 387.02 0.224 47.059 31.694 9.484 

910 3 4 252.77 390.33 0.306 51.430 32.074 13.289 
840 3 5 259.39 393.47 0.10B 44.128 33.224 4.680 
870 3 6 262.61 396.44 0.103 44.462 33.500 4.519 
900 3 7 266.21 39«1.25 0.143 46.628 33.655 6.322 
930 3 B 270.95 401.92 0.178 4B.871 33.903 7.978 
960 3 9 275.53 404.45 0.117 47.234 34.439 5.276 
99(: 1 10 279.38 406.84 0.142 49.469 34.605 6.474 " 

1 lO2ú 3 11 281.55 409.11 -(1.038 44.054 35.259 -1.091 
1 1050 3 12 277.20 411.26 -0.298 39.136 35.375 -8.692 
1 1080 4 1 269.14 413.30 -0.245 44.504 34.210 -6.908 
1 1110 4 2 260.36 415.23 -0.395 48.493 33.151 -lQ.788 
1 1140 4 3 245.63 417.05 -0.271 51.303 31.745 -7.051 
1 1170 4 4 23B.15 418.79 -0.107 59.686 30.871 -2.101 
1 1200 4 5 234.32 420.43 -0.136 54.225 31.037 -3.464 
1 1230 4 6 230.81 421.98 -0.095 56.949 30.724 -2.397 
112M' 4 7 23(1.62 423.45 0.105 bÚ.499 30.569 3.190 
1 1290 4 8 235.87 424.85 0.254 63.770 30.895 7.802 
1 1320 4 9 242.03 426.17 0.142 59.781 31.575 4.453 
1 1350 4 10 241.10 427.42 0.204 60.692 31.813 6.480 
1 1380 4 11 249.92 42B.61 -0.024 52.076 32.553 -0.654 
1 1410 4 12 249.88 429.74 O.G43 4O.S94 32.999 1.898 

1 2790 B lO 326.40 449.31 -0.363 54.511 38.407 -11.604 
1 2920 8 11 308.83 448.40 -0.612 48.847 37.513 -19.048 

'[DD' 



1 Logi cal Uni t B 

O O e O o o 
) 1.000 0.000 0.000 0.000 0.000 160. OJO 0.000 

0.000 O.OOC' 0.00(' 0.000 0.000 O.OOC 0.000 

"" 0.000 3.193 0.000 0.000 0.000 o.O(¡O 0.000 , .. 0.000 0.000 0.000 0.000 0.000 29.000 0.000 

"'" = 0.000 0.000 0.000 15.963 0.000 0.000 0.000 .. 0.000 0.430 0.096 3.193 3.193 0.000 0.000 
= 0.000 0.000 193.S92 ú.009 0.000 O.b00 0.000 
lit 0.000 0.000 0.000 0.000 .. o 2 o o o o o 
"" 1.000 0.000 0.000 0.000 0.000 160.000 0.000 
:< 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
., 0.000 3.80B O.QOO 0.000 0.000 0.000 0.000 
:: 0.000 0.000 0.000 0.000 0.000 29.000 0.000 
• 0.000 0.000 0.000 35.003 0.000 0.000 0.000 

"" 0.000 0.430 0.096 3.808 3.80B 0.000 0.000 
= 0.000 0.000 230.909 0.009 0.000 0.800 0.000 
= 0.000 0.000 0.000 0.000 

Variables Printed Her.: 

IIIIIE lA NRESIlJ IIRESm .ESI3' .RES!4' NRE515) 
PIU PI21 P(31 PI41 PI51 (lU(1) ""(2) 
(lIUl) IHU41 ggeS) DUI D(2' D(3) 1(4) 
1(5) EH) [(21 [131 [14l [(5) BlOm 
810(2) BI013) BIO(41 810(5) 1ft FORNOIU FORNOl21 
FORNO¡31 FORle ¡4l FORNOISI ESlm (f) ESlJt!12l ESUIH3! ESUfí(4) 
ESUl'H51 DiE! ePA LDM AL{\" HER&DII ~PL~ 
llJl'll 1i1I1C tItIX VICOEF VVllÁ,231 VVlIH,241 ItAIl) 
QAI21 "A131 (lA14' QA(5) 

" 



Log i til Unit 9 

RUS"DB Y4.2 : IP ALl 20 YRS 
fttttttftff.lttllttftttfttttttlftffliffl 

ffftftflllfltffttt'.!t! 

I lU9: PASTURE OUTPUi I 

'1ltttttllllltlltfttttt 

AREAS : 0.00 0.00 0.00 60.00 60.00 

DAY NO. 810 FORMO P D ESU" QQ OC EC[MI ECAR DA 

O 4 992.21 29.00 0.468 0.500 467.36 46B.ll u:31.27 467.36 0.00 46B.l1 
O 5 991.15 29.00 0.532 0.440 530.95 531.80 1285.20 530.95 0.00 531.80 
5 4 1115.69 29.00 0.468 0.504 468.29 464.90 1123.50 468.29 0.00 464.90 
5 5 1267.14 29.00 0.532 0.443 531.86 52B.00 1276.00 531.86 0.00 528.00 

10 4 1218.61 29.00 0.440 0.509 442.46 S07.30 1225.99 442.46 0.00 507.30 
10 5 1552.95 29.00 0.560 0.446 563.B6 646.49 1562.35 563.86 0.00 646.49 
15 4 1302.03 29.00 0.414 0.515 419.83 541.67 1309.03 419.83 0.00 541.61 
15 5 lB43.4B 29.00 0.586 0.450 594.42 766.92 IBS~.39 594.42 0.00 766.92 
20 4 1355.31 29.00 0.390 0.519 397.25 563.56 1361.93 397.25 0.00 563.56 
2052121.16 29.00 0.610 0.453 621. 90 8S2.262132.13 621. 90 0.00 8S2.26 
25 ~ 1379.92 29.00 0.367 0.524 376.04 573.59 138b.18 376.04 0.00 573.59 
2552383.71 29.00 0.633 0.456 649.58 990.84 2394.54 649.58 0.00 990.84 
30 4 1381.62 29.00 0.344 0.530 355.93 574.16 1387.55 355.93 0.00 574.16 
30 S 2630.78 29.00 0.656 0.460 677.13 1093.27 2642.07 677.73 0.00 1093.27 
35 4 1368.84 29.00 0.323 0.537 337.04 568.74 1374.45 :m.04 0.00 568.74 
35 5 2864.1l 29.00 o.ón 0.464 105.21 1190.01 2875.86 705.21 0.00 1190.01 
404 1345.76 29.00 0.304 0.545 320.00 559.07 1351.09 320.00 0.00 559.07 
40 S 3084.22 29.00 0.696 0.4&9 733.39 1281.29 3096.44 733.39 0.00 1281.29 
45 4 1314.76 29.00 0.285 0.555 304.60 546.14 1319.83 304.60 0.00 546.14 
45 5 3291.64 29.00 0.715 0.475 762.59 1367.32 3304.35 762.59 0.00 1367.32 
50 -4 1277.BO 29.00 0.268 0.562 2BB.57 530.73 1282.60 28B.57 0.00 530.13 
50 5 345'.06 211.00 (l.732 0.479 787.49 1448.35 :50C.IB 787.49 0.00 14413.35 
55 4 1236.44 29.00 0.252 0.570 274.11 513.52 1241.01 274.11 0.00 513.52 
55 S 3b69.49 29.00 0.746 0.484 813.49 1524.02 3bB3.05 813.49 0.00 1524.02 
60 4 1192.23 29.00 0.237 0.5BO 21>1.33 495.14 1196. SS 261.33 0.00 495.14 
60 5 3834.98 29.00 0.763 0.490 840.62 1592.69 3848.99 840.62 0.00 1592.69 
65 4 1148.B4 35.60 0.224 0.589 248.26 3BB.64 1152.9B 248.26 0.00 388.64 
65 5 3984.96 35.60 0.7760.491 861.14 134B.08 3999.31 B61.14 0.00 1348.08 
70 4 1107.63 35.60 0.212 0.601 236.95 374.69 111 1. 58 23b.IiS O.{lO 374.69 
]0 5 ~m.77 35.60 0.788 O.~93 881.55 1393.9B 4!35.4~ 881.55 0.00 1393.9B 
75 4 lObE.38 35.60 0.201 0.1,15 227. !1 361.40 lO72.16 227.11 O.GO 361. 40 
75 5 4243.64 35.60 0.799 0.495 902.09 1435.51 425B.bB 902.09 0.00 1435.51 
80 4 1030.92 35.60 0.191 0.624 217.51 348.72 1034.55 217.51 0.00 348.72 
SO 5 4354. 83 35.60 0.809 0.496 918.80 1473.0B 4370.14 918.80 0.00 1473.08 
854 995.11 35.M 0.183 0.636 209.05 336.61 998.60 209.05 0.00 336.61 
BS 5 4455.43 35.60 0.817 0.498 936.00 1507.09 4471.03 931>.00 0.00 1507.09 
90 4 91>0.77 35.60 0.174 0.650 203.84 325.00 964.17 201.57 2.27 325.00 



Loqir:al Unit 10 

RUSI'!OB V4.2 : IP ALL 10 YRS 
flfltlfl.I.I ••• t.ff."fl.'fftfff, •••• fl! 

fllllfllltlfllfflfffl 

1 lUlO: PAS"DD DUKP I 

Iflllllllllllllllllll 

V=1000.001000.00 YR= 0.00 0.00 IOP= 1 SELEC~5 CO"P=O 

0.00 2.00 7.00 7.00 0.00 4.50 3.BO 3.BO 
0.00 2.00 7.00 7.00 0.00 6.00 5.00 5.00 
0.00 3.00 5.00 5.00 0.00 17.00 80.00 80.00 
0.00 3.00 6.00 6.00 0.00 20.00 100.00 100.00 
0.00 1.50 4.00 6.50 0.00 17.00 73.00 80.00 
0.00 1.SO 4.00 6.50 0.00 22.00 90.00 105.00 
0.00 0.40 1.00 1.00 1.00 0.40 0.00 0.00 
0.00 0.40 1.00 1.00 0.00 0.60 1.00 1.00 
0.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 
0.00 1.00 1.00 1.00 0.00 1. O() 1.00 1. 00 
0.00 0.55 1.00 1.00 0.00 0.45 1.00 1.00 
0.00 0.40 0.70 1.00 0.00 0.25 0.82 1.00 
0.00 0.30 0.75 1.0'0 0.00 0.45 0.li5 1.00 
0.00 0.50 1.00 1.00 0.00 0.35 1.00 1.00 
0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

110.00 90.00 300.00 330.00 1.00 1.00 1.00 1.00 
110.00 90.00 300.00 330.00 1.00 1.00 1.00 1.00 

DAY BI04 BIOS BlOl +---A6R---+ t---P6R---+ I---PD---+ +--RlAI--+ +~--+ +---~--+ +-6RnoD-~ 

O 992.2 991.2 1983.4 30.70 66.06 30.7v 66.06 0.47 0.53 2.11 3.12 0.32 0.68 '.27 8.18 1.00 I.¡¡ 
5 1115.7 126 7.1 2382.8 30.74 66.~9 30.74 66.09 0.47 0.53 2.11 3.12 0.32 0.68 6.23 8.12 1.00 1.0 

10 1218.6 1553.0 2771.6 27.28 69.62 27.28 69.62 0.44 0.56 1.96 3.25 0.28 0.72 b.83 10.02 1.00 1. O 
15 1302.0 1843.5 3145.5 24.20 72.60 24.20 72.60 0.41 0.59 1.82 3.36 0.25 0.75 8.27 12.97 1.00 1. O 
20 1355.3 2121.8 3477.1 21.40 75.31 21.40 75.31 0.39 0.61 1.70 3.46 0.22 0.78 12.03 19.03 1.00 l.to 
25 1379.9 23B3.7 3763.6 18.81 77.92 18.81 77.93 0.37 0.li3 1.58 3.56 0.19 0.81 14.71 24.71 1.00 1.~ 
30 1381.6 2630.8 4012.4 16.69 80.4B~J6.69 80.48 0.34 0.66 1.47 3.65 0.17 0.83 16.68 lO.03 1.00 I.f¡ 
35 1368.8 2864.1 4232.9 15.55 82.89 15.55 82.B9 0.32 0.68 1.37 3.74 0.16 0.84 17.99 35.06 t.OO 1. O 
40 1345.B 3084.2 4430.0 14.51 85.14 14.51 85.14 0.3(1 0.70 1. 29 3.82 0.15 0.85 18.86 39.82 1.00 1. O 
45 1314.8 3291. 6 4606.4 13.55 87.23 13.55 8'.23 (1.29 0.71 1.20 3.90 0.13 O. B7 19. 3b 44.31 1. O( 1. 1) 
" , • ..tt, 1277.9 ~,4B7 .1 4164.6 12. bb SS .19 12.66 89. 19 0.27 « 7' • "J 1.12 ~" 97 0.12 0.B8 19.5E 48.55 1.00 1.~O 
55 1236.4 3669.5 4905.9 11.B4 90.23 11.84 90.23 0.25 0.75 1.04 4.04 0.12 0.8B 19.56 52.52 1.00 1.~0 
60 1192.2 3835.0 5027.2 11.09 90.61 11.09 90.61 0.24 0.76 0.98 4.10 0.11 0.89 19.20 56.12 1.00 I.¡¡ 
65 1148.8 3985.0 5133.8 10.42 90.95 10.42 90.95 0.22 0.78 0.92 4.16 0.10 0.90 18.11 59.39 1.00 l. O 
70 1107.6 4120.8 522B.4 9.82 91.25 9.82 91.25 0.21 0.79 0.87 4.21 0.10 0.90 17.13 62.36 1.00 1. 
75 1069.4 4243.6 5312.0 9.29 91.52 9.29 91.52 0.20 0.80 0.82 4.25 0.09 0.91 16.25 65.05 1.00 1. 
ao 1030.9 4354.8 5385.7 8.82 91. 76 8.8291.76 0.19 0.81 0.78 4.29 0.09 0.91 15.46 67.49 1.00 1.00 



logi cal Uní t 11 

RUS"OB V4.2 : IP All 10 YRS 
1IIItlllllll.lflffffffff.t.f.ft •••• f •••• 

.. Ilfflllflfll.llflfffflfffl 
I LUl1: ECONO"IC SUftKARY I 
1IIIIIIIIIIIIIIIIffffflfll 

ANALYSIS PARA"ETERS IAnP TRE CYC START PRINITSl6 OFRAT PREISI 
11.2 12.7 0.0 0.0 6.0 6.0 0.0 0.0 109.2 109.2 109.2 132.1 109.2 132.1 0.000 32.0 

CASH FlOtt DETAILS 
-----------------

"O TOT + TOT - SAL CUlSLS CRFSLS FOLSLS HERDCAP CAPCOST COMBUY VARCOS 

1 O. 7488. -7488. O. O. o. O. O. O. 7488. O. 
2 O. 7488. -7488. O. O. o. o. o. O. 7488. O. 
3 O. 7649. -7649. O. O. O. o. o. O. 7649. O. 
4 O. 7810. -7Bl0. O. O. o. o. o. O. 7BI0. O. 
5 O. 7917. -7917. O. O. o. O. o. O. 7917. O. 
6 O. 7970. -7970. O. O. O. o. O. O. 7970. O. 
7 O. 7B99. -7899. O. O. o. o. o. O. 7899. O. 
8 14B45. 7827. 7017. O. O. 14845. O. O. O. 7827. O. 
9 O. 7827. -7827. O. O. o. o. o. O. 7827. O. 

10 O. 7952. -7952. O. o. O. o. o. O. 7952. o. 
11 o. 7952. -7952. O. O. o. o. o. o. 7952. O. 
12 O. 8024. -8024. o. o. o. o. o. O. 8024. O. 
13 o. 8291. -8291. o. O. o. o. o. o. 8291. O. 
14 o. Bé48. -8648. O. O. o. o. O. O. 8648. O. 
15 O. 8826. -8826. O. O. O. o. o. O. 8826. O. 
li: O. 8934. -8934. O. O. o. o. o. O. 8934. O. 
17 O. 9041. -9041. O. O. o. O. O. O. 9041. O. 
18 O. %41. -9041. O. O. o. o. o. O. 9041. O. 
19 O. 9023. -9023. O. O. o. o. o. o. 9023. O. 
20 183050. 8577. 174473. o. o. 183050. O. O. O. 8577. O. 
21 O. 8826. -8826. O. O. O. o. o. o. 8826. O. 
22 O. 8898. -8898. O. O. o. o. o. O. 8898. O. 
23 O. 8951. -8951. O. O. O. O. o. O. 8951. O. 
24 199377 • 8149. 191228. O. O. 199377. (l. O. O. 8149. O. 
25 O. 8345. -8345. O. O. o. o. ú. O • 8345. O. 

• 

I 

116 86859. 8398. 78461. O. o. 86859. O. o. O. 8398. O. r 
117 O. 8505. -85OS. O. O. O. O. O. O. 8505. O. ¡ 

¡ 
118 O. B64B. -8648. O. O. O. O. O. O. 864B. O. f 

< !. 

119 O. 8737. -8737. O. O. O. O. O. O. 8737. O. ! 
120 1231412. 8202. 1223209. 41697. O. 14105B. 1048657. O. 8202. 

J 
O. O. ¡ 

----------------------------------------------------------------------------------------------------
3935210. 1015718. 2919491. 



r Unit 11 -tontínued- 1 

BALANCE lW YEAR 

YR TOI t TOI - SAL 
t 

o O. 748B. -7488. 
1 14845. Bhl16. -71471. 
2 382426. 105204. 277222. 
3 407847. 104080. 303766. 
4 259150. 101440. 157710. 
5 291147. 102439. 18870B. 
6 247740. 100405. 147335. 
7 303657. 101690. 201968. 
8 355968. 103420. 25254B. 
9 354169. 101190. 252979. 

10 1318271. 102047. 1216224. 

BY ItONTH 
tfV • 01 51 101 151 201 25% 100% 

2919477.0 131643.1 -470B.2 -29254.4 -32909.2 -31610.4 -14995.2 

IRR% = 199.0B 0.0955915 0.0955909 24 

BY YEAR 
NPV • 01 5% 10% 151 201 25% 1001 

2919500.0 2050045.0 1490580.0 1118437.0 863052.3 682ó13.2 86354.3 

IRRl lit 275.54 2.7553892 2.7553883 24 

AVERAGE PRItES PAID/RECElYED 
----------------------------

YR (SlHDl -----------------------lt/KB)-----------------------
COrJ-BUY CULLCD~5 CALVES-F CALVES-" FOLLO~~RS-F FOLLONERS-K 

1 0.00 0.00 0.00 0.00 0.00 147.80 
2 0.00 0.00 0.00 0.00 106.B4 124.85 
3 0.00 0.00 0.00 0.00 94.12 119.2B 
4 0.00 0.00 95.44 125.79 99.1B 122.08 
5 0.00 0.00 113.03 0.00 112.57 . 135.69 
6 0.00 0.00 121.97 152.43 120.56 148.36 
7 (j.00 0.00 127.72 0.00 116. : 1 ¡47.S: 

• B o.no 109.03 0.00 132.29 109.03 127.58 
9 0.00 93.47 102.91 126.01 94.68 118.18 

10 0.00 99.25 0.00 0.00 99.20 121. 94 

END 97.97 99.23 99.23 119.75 99.23 119.75 



Logícal Unít 13 

BES : 
5177 1 2 3600 O S 

30 330 O O 5.00 30 400.00 40000 
30.00 0.00 0.00 5.00 5,00 3000 O O 400 400 

LEBDDS SAVAHMA 
IENU : 

O 14 
tlAM: 

SO 14 
FUR : 

30 1 50 30.00 0.00 0.00 5.00 5.00 
2822.0 0.0 0.0 716.0 1621.0 11001 11000 11001 11000 

11001 11000 11000 11000 11000 11000 11000 11000 11000 11000 
MN: 

1 O 
ItEMU : 

50 O 
PlENU : 

O 12 
PlENU I 

O 14 
tlAN: 

SO 14 
FOR : 
330 1 50 30.00 0.00 0.00 0.00 0.00 

9952.0 0.0 0.0 0.0 5668.0 11000 11000 11000 11000 
11000 11000 11000 11000 11000 11000 11000 11000 11000 11000 

MN: 
1 O 

ItENU : 
50 O 

PlENU : 
50 O 

PlEMU : 

- O 9 
PlENU : 

50 O 
I'IENU : 

5(, O 

• tEMU : 
O 14 

MM : 
50 9 

tuL: 
330 3 1 

O O O O O O O O O O O O O O O O O O O O O O O O (1 0-2 0-2 O O O O O 
MN : 

o 



Unit 13 -tontinupd- 1 

KENU : 
50 O 

"ENU : 
O 13 

!tEMU : 
O B 

tEMU : 
O 15 

DATE: 
30 4 3540 

tEMU : 
50 O 

ItEMU : 
O 9 

IlENU : 
50 O 

IlEMU : 
50 O 

,. 

3600 5 50 

I 
I 
I 

I 
I ¡ 
! ¡ 
i 
¡ 

I 
i 
J , 
¡ 
~ , 
! 

f 
f , 

I 
¡ 

I 
t 
! 

1 
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APPENDIX 8.6 RUMTEST EXEC 

GLOBAL TXTLIB EUDSTXT USERlIB VFORTlIB VALTLIB SAMM FORTHOD2 BIT2 

CP SET EI1S6 OFF 

ERASE AA4 FT 4 A 

CP SET EI1S6 TEXT 

FIlEDEF FT04FOOl DISK AA4 FT4 A (DlSP 110D 

FIlEDEF FT06FOOl DISK OUTPUT FTó A 

FIlEDEF FT07FOOl DISK ANll'IAl FT7 A 

FILEDEF FT08FOOl DISK DUI'IP FTB A 

FILEDEF FT09FOOl DISK PASTO FT9 A 

FILEDEF FTIOFOOl DISK PASDUMP FT 10 A 

FILEDEF FTllFOOl DISK CASHFLO FT 11 A 

FILEDEF FTl2FOOl DISK INCFLO FT12 Al (XTENT 242 

FILEDEF FT13FOOl DISK NXOUT FT13 A 

FILEDEF FTl5FOOl DISK REDDAT FT15 Al 

MAC GEN FORBITS BU 

GLOBAL "ACLIB FORBITS 

LOAD PARTA PARTB PARTe PARTD PARTEC 

START 

FLIST 

Note - this exec runs RUSMoa, having fírst set up the necessary file 

definítíons. 

I 3 



APPENDIX B.7 SUBROUTINE CALL LIST, WITH lOGICAL UNIT CONNECTIONS 

tt Routi ne Contains Calls To Reads Write 
FrOIl .. To I 

------------------------------------------------------------------------
1 ACOUNT 
2 AF6EN 6 
3 ANAlIZ 1 12 70 73 4 11 
4 ANLOOP 1 ") 8 9 10 lB 21 23 75 86 91 4 él B 4-

5 BLKOUT 
6 CAL"IX 92 
7 CHASET 
B CDHPAR 
9 CDNCEP 21 6 
10 DELAY 
11 DI6BEN 
12 ECONOH 16 73 92 93 95 11 
13 FlXIN 7 28 84 
14 FIXOUT 
15 HERBIJ 2 72 78 BO 81 B2 93- 9 
16 INCREM Ba 92 93 94 12 11 1 
17 INLOOP 4 15 18 19 21 24 26 73 74 Bb 88 92 " 6 
lB INSIiI 
19 lNTRAC 29 43 53 54 77 Be /;, 

20 LEFJUS 27 84 
21 LIHIT 
22 "AlN 3 9 17 19 BB B9 '12 93 94 4 15 5 6 .. 23 HARSAS 7b 
24 HIXER lB 83 
25 "OBBRA 6 
26 HOBRAr 
27 "DIJE 
28 NUI'IPRT 
29 NXBEGO 30 31 
30 NXBEGl S 71 84 85 
31 NXBE62 5 13 14 20 27 71 lb 84 85 
32 NX8UFl 5 13 14 20 27 71 84 85 
33 NlBURa 34 
34 NXBUR1 5 13 14 20 27 71 84 85 
35 NXBUYl 5 13 14 20 27 71 84 85 
36 NxeAlO 37 
37 NXCAll 5 14 71 84 es 
38 NXCAS0 39 
39 HXCASl 5 14 71 B4 B~ 
40 NXCULO 41 
41 NXCULl 5 13 14 20 27 71 84 85 

,. 42 NXDATl S 13 14 20 27 71 84 85 
43 NXENDl S 71 84 85 
44 NXEVEO 45 89 
45 NXEVE1 5 14 71 84 85 
46 NXFOLO 47 89 
47 NXFOLl 5 14 71 84 85 
48 NXFORl 5 13 14 20 27 66 71 76 84 85 



, 

.. 

• ... 

• Routine 

49 NXHEF:O 
50 NXHEfi:l 
51 NXHAN 
52 NXI'IENU 
53 NXI1ENO 
54 NXPANO 
55 NXPANl 
56 NXPAN2 
57 NXPASO 
58 NXPASl 
59 NXPOLl 
60 NXREPO 
61 NXREPl 
62 NXROTO 
63 NXSEA1 
64 NXSELO 
65 NXSELl 
66 NXSYSO 
67 NXSY51 
68 NXWEAO 
69 NXWEAl 
70 PAN 
71 PAHEL2 
72 PASI1IP 
73 PRleE 
74 PTBINT 
75 RANDOI1 
76 RAN2 
77 REALIN 
78 RELEAS 
79 ROTGRA 
80 SAV1 
81 SAV2 
82 SAV3 
83 SEGUN 
84 STRING 
85 TABLE 
86 WAIT 
87 -null-
88 lEROl1 
89 ZER012 
90 -null-
91 lERORO 
92 lERDRl 
93 ZEROR2 
94 lEROR3 
95 ZIR 

Contaíns Calls To 

50 89 
S 14 71 84 85 
S 14 27 71 e4 es 
5 14 27 71 84 85 

36 38 42 44 46 49 51 52 57 62 77 
55 56 
5 13 14 20 27 71 76 83 85 
5 13 14 20 27 71 84 85 

58 89 
5 14 71 84 85 
S 13 14 20 27 71 76 84 83 

61 89 
5 13 14 20 27 71 84 85 

32 33 35 40 48 59 60 63 64 68 77 89 
5 13 14 20 27 71 84 85 

65 89 
5 13 14 20 27 71 94 85 

67 
5 13 14 20 27 11 76 84 85 

69 89 
5 13 14 20 27 71 84 85 

19 

11 21 e3 

1 

S 13 27 84 

72 
21 
21 
21 

lB 

92 

, r 

Ruds Wr i te 
Froll' lo' 

13 

13 
13 

13 

13 

13 

10 

4 5 

10 

11 
-------------------------------------------------------------------

i 
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t 

I 

I 
I 
t 
t 
t 
j 

I 
t 
i 
~ 


