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I, I~ROOUCTION 

Tr"ditio""lly Mato Grosso, and the C"rrado reglon In general, has l>een the 

prodlJCer 01 ""aned ~alv"s or th'" He"" to l>e fHtened in more f"rti I" ~reaS 

closer to the large consuming centres, This situ"tion h,,~ t.ee n , and sti 1I Is, 

ch~nging with the advent of i"l'roye d paHurM, t~ creatlon of local sfaughterlng 

faciliti"s and tn.- ir"flroyement af roan tr~n <pon, 

If markedly incre"sed produnion is to t.e obtained from the t,,,dit10m.1 

cattle raisina are"s of t h<!. Cerrado, the existing ve gehtion muH be i",prcyed 

cr replaced, This concept is generillly agreed by produce" , e"ten,ionists ~nd 

research ",.,rk~rs, since the incr" ",," in prcduction th~t c~n be expccte d f,OOI the 

... nage""'nt of ... tive pasture alone i s ~ rnall, 

Oyer the p~st few years there h,," been an incre" sing tendency for the repl"ce­

ment of Cerrado typc ve<.;ct"tion b~ improve d g'"'' pasture. eit"'" dicect l y or 

following ~ sMort sequcncc of ca,h cropping, "",inly ,ice, The point na. there fo,e 

been re3c1'~d where reSM rci> OIU < t proy i de gu i de I i ne. for the e coroooi c deyc I op,""nt 

of this ar"" ~ nd, ~ t the sa"", ti"e, ident 'fv "reas "",erc future re. earch .hould 

oe concentrate d, 

Thc work p r e"~nt e d he re is a fint ilt:em~t. U. 1n9 cumputer simuluion, to 

bring togctr,.,r "Otae of th" facto" in dn extre .... l~ COO'llple~ bio-sociocconomic 

.yüem which ..,uld be virt",,'ly i mpo .. ible to Hudy as iI "hole using conventlonal 

field experimentdtion. 

The modcl to be c e ocrihed doe. requi re modification to mak e i t more :-e\eva nl 

to actual cOfi, r>ercial co ndltion< b1)t, e ven i~ iH pre s" nt H~te, th~ broad outli~e 

of lho, resuhs of """,a~"ri~1 d~ci<;o~. c .. n b~ determined and th,,, fucure inves ti­

gat 1 on. can be narr""",~ down to : he moH pr"",i, i ng .~s t~" 

The backgrounci ;nlor""tioo ao ... hich the model "'as b~ s "d h"s been derived fco" 

surve~s pre~ i ou,l~ carr:ed out, Ccndepa (1%9), Mattdoa Saturnino~!!... (197!l, 

research cesult. and from ,he experience of ;>roducer. and exte n.ion p ~ r . onnel, The 

ass Ul' ptions md~~ in huildi~g ~he model '''''r ~ presented to " meeting of other 

producers ~nd ~xten.ionist. ~nd ..,dif'cations wcrc madc ~ . 3 result of t he di s cu.s ion ... 

The :nain objective . of thi. Hudy wcrc to :le te "" inc the i <>p3~ t of th ,. introduc 

tion of impcoved paHure on the ~io-economic cff;cienc~ of '" tr"dit;onal C""" - calf 

.~He'" and .,1'0 to clti""'te how cnange . in herd " 'Ina~e ,,,,, nt would interact "ith 

s~stems in ",hich Improved p",t.Jre ?I ~yed a n incre" ,inq par<, 

2, DESCRIPTION OF THE MJDEL 

A. a s Urting poi", a 4.000 I", r d"ch of Cerrado typc veget,,,;un ",a ' a .. u,,_ed 

ai I af "h1ch "a, ~ rdLab l ~ and . ub-divid"d into fou, .ections of aDPr<l~i" ... t e l.,. e~u .. 1 

,'~ e , Ir ",a. furthe, a"u"",d tha! the r"nc~ -"'a5 . ituace~ 250 km from d cit~, "here 

tr.: o,"",or liv~d, and ~hat ,'lo vi,it" d til" ranch t",ice" "", ~c h tra~elling by piok-up, 



The ranch wa s eq u ; pp~d ,, ; th a m~; n house and other ho u. i n'1 for ,..,rke r s . There 

was a l so a . ''' ....... d to be a corr. 1 ~nd natural water ing rmi nts. Tn.. exi stl ng trad i ~ 

t i o"" l p roduction syste m of tne .a le of ~ned c ~ l v ~s ~nd cullcd neife r s and co .. _. 

forrned the basi, on .. h iel> im p rove .... nt ""~. to !la ","de . 

l"'P roveme nt >0 th ... fccd supply "" ~ achle""d by t n.. . owln'1 of i"'Proved pa Hurc 

(Bca," ;"r i . dectnnben,) after cl " .. ring trccs and preparing t n.. .oi I by conventioo~1 

mea n •. As i$ normal no ferti l iz" r coHs we r" Included . ~n . tocki ng rate in<;;r e~,ed , 

<I"" to grea te r avai lahility of fee:l , other f .. elliti e , and . e r", ice ', .uch as f encing , 

co rr " lo, oou,es , v.ccine . , ,alt , a ~ d I", baur, were dppropri d tcly increa,ed . 

Esti",," t e . of .00 Cdrry i nQ c~~dcily of n.t i ve pasture t h roughout the year "", re 

obtained fro", h flner ~xperien~", • "d thu for BraCh iarl a from ex~ril\ent~1 re~u I ts . 

," ... a lues used , 'o ~nilMl uni ts (A.IJ.} , ~,. " follow5: 

" 
, , , 

" " " 
, , O " O 

Native 0. 40 0 . 40 0.40 0 . 35 0.30 0 . 15 a . 15 0 .20 0.20 0 . 25 0. 30 0 . 35 

Br ~chiari" U U LO '. 0 ' . 0 , • o LO LO LO LO LO U 

TOe animal eqllivale"ts used ;n the calculatior. ~ ... re 1:he foll owin9: 

Co,", or steer over 3 yea rs old ~ I A. U. , Bull ~ 1.2 A. U., Suck ling ca lf _ 0.2 A.U. 

\leaned c~ l f - 0 . 4 A.U . , Heife r o r 5teer I to 2 yean ol~ _ 0.6 A. U., lIeifers or 

$tee rs 2 te> 3 yea .. old ~ D.S A. U. 

2. 1. Productivity of Tr~dit l on,,1 $y5tern 

Average fig u res for the production indI ec5 o f a typical Ce r rado reglon ,", .. r c 

u. e d a, foi I"", . : 

Age dt f i r ~~ ca l ving 

Cal v ing rate 

(Th i s 50% i. "",de up of SB% for a li cow. ~xc~pt 2nd calver" 1<00 ,..~re credited wit h 

20%. Sl nce ~ pp;ox i "",te I y 20% of co.;s <H-e 2nd c .. 1 v" n , thi" 9 i ve. an ~ ... er~ge of 50%). 

Cu l li ng rat e " heUer~ " Cull in g r~t" " 12 year old CO"5 I 00% 

Cull i n~ rH e " ~u I I S '" tu I1 i ng rate " o ther CO"iS lva riilble acco r d i ng to avai l abil i ty of 
pa>turel 

De. th ra:es. w~ich were not alter"d in the improve rl 'ystem, .. ere the follo .. ing: 

Suckl i n~ ca lve. 15%, ,ieaned to I yedr ll, An i 01" I ~ 1-1 yea n nld 51: , H"ife n 1- 3 yrs. 

3~. Adul t co,"" lt, St~e r 3 2- 3 years 1.51 , Steers ove r 3 years 1,0%. Buli. 2.0% . 

It wa, a' $""",d Ih"t only in jrnproved ''f,te ms , where Brachiacia (or "no t her 

.pccie.) .. a< .ow~, "-<luld [t be po><ible to prodYGe f~t ~nim<>l . " nd thi, only "I>en 

the area of 3raChiar ia "~ ,, .ufficient to alio" :he mainta i nce of tn~se a n i"al. on 

~he cultivned p~sture througho~t lhe yedr. If mi. '..rere not posoibte tMy '~"r<. 

,,~ thl 
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f ile .fflOct of 8rachiaria 011 ;\,,1 ..... 1 p roduc ti "" _ . nk.,,, to boa (a' ,f !>eirer" 

of one .nd t_ \'f';lrs old Iwd ,",ceu t o arach i • • i. the f int c .. l ~i "9 in tM. n"><1 

y •• r oecurred ar J yean inHe"d o f ~; (to ) ir cows a fie , lu .... I .. in9 "ad " "ceu 

to erachi .. , ;;o l he birth r .. tc~ of 2nd cal".rs _s rai .... .:! Ir ..... 20\ to 5G\; {c:) Jl,dult 

c_~ ... l t" "cC"S~ t o g ..... cl> i aria i ncreascd b i rth . " t e5 f .O'II S8't to 70\ ; (di 9'00<'''9 

;lni .... l ~ o f 1-2 ycar5 ... ;t" "C,,"'OS to 8r.chj;lrj~ ~" ined I~O kgf."imal/year. 2 - ] years 

old , 110 Kg'anjcra\/y" .. , .. \oi le r<ltt eninQ an i"", h o~e r 3 yur. old . "ho alWôly' h.1Ve 

Icce •• to tM be$t p"SLu r" avai I ~ble, 120 kg/an'na\/y"if'. 

A eon ~ train t ' .... 5 plaeed O<" t he ".e of ttl ~ Bra d ,iM i a accordlng to the .... n3 ~e ­

"""'t st r ateqy .elected. The .. an"geroent otra tegies u ... d .. ith the ir respec t i vo:' pr io­

r l tlu ar'! <:liven t: .. 1"",. 

St ral e9Y I . Sale c f "a""d calves 

Pr lodty 

'o. 
Brach iaria 

"-,. 
l . ,. 

Old ':OW5 f o r htt~ ; n9 

( ""'5 a fter f i rSl CI""'''9 

Hei h ,. a f ,., ye;OT$ 

Olher ~T eedln!l CO "'5. 

Str~u~I ". S~ I e o, He" T5 " " rnon th ~ 

~ r l arl t) , - "'e~ned ~ , < ".Iv"'! 

'Of '. Ste.ers o, ,., yelTO 

BraeM ; .ri " '. " 'Of St rategy , 
Sl rat"!Il I 11 • s..le Df th in steen " ~l 
' rlority , . \leaned ~,. .. a l ves 

'O f , - Steers 1- 2 yea r s 

Bril, h i a d " '. Stur. ,., y<!.rs 

'. " 'Of Str~te'1Y 
, 

II<,Jnlhs 

Straten ". Sale of f~1 s teer, at ~5 roonths 

~ri ority "- '~"aMd mal e. c~lve. 

'Of '- Steecs ,., yeaTs 

8r!ch l .r i ~ '. Steers ,., yeaT o 

'. Ste" .. H vear. 

5_ " 'Of Stntt,,!;v , . 
The n .... ~T o r " a.:h cla~~ of :/I,, ;,nah t~;ot had .. cce.5 t o lhe 8 r .. chi .. rl .. dll pended on 

th" "rCi 50-"" whi<;h .... ~ 'e ~ at 5. l O. 2:1 or ~Ot of the teta I r~nch a r ea. AnV .. " i .... h 

i l> tlWl fa ll""'ng "roces< th .. ! cOlll:l ""I be accomoeated O" lhe 9';OCh;ar1a _re sold . 

In lhe case Df f"""'l es . i n Ih~ r~~rif"lg or breeding pila .. , . t h., • ., -.ou r e r .. t ~rned to l he 

'ative pastu re. Th e tota l carrylnQ c ,"pacity o f t~ T~nch ... a. d~le r,", ined (as i r ,"""u ld 

be In ptacticel ty lhe A. . U. c.p~ci~v of lhe p"~tu r e, . A .U. requi"lmento ..,.,Te adju.ted 

by 1el ll ng .. nimals (U 5 ~dll y breedin!j cow~ ) r~at wece;n exce.s o f ti1~ carrying 

c~pac; t y. 
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Further management strategies tested in the mo~elrefer to ~he use to be made 

of the extra pasture as it became available during the ranch improvement programme. 

Several possibilities existed: (a) breeding cows were purchased to take up the in­

creased carrying capacity and until animal numbers stabil ised;- (b) the breeding 

herd was allowed to increase naturally by retention of females; (c) natural increase 

of breec'ing animaIs and purchase of one year old steers for fattening to take up 

the initial increase in carrying capacity. 

Within these three systems the effect of buying 'or not) old cows for fattening 

during the wet season was a'so tested~ These animaIs were assumed to gain 90 kg 

liveweight in a six month period (November - April). 

When cal~ulating the number of animal~ to be purchased (breeding cows or young 

steers) the total carrying capaci ty of the ranch during the ,nonth of least pasture 

. production was always taken as a maximum. The number to be purchased was further 

reduced by a correction factor that takes into account the age of selling males and 

the percentage of improved pasture to avoid unreal fluctuations in animal numbers 

in the years immediately following the formation of improved pasture. In the case 

of old cows for fattening, which were to be only on the ranch during the six month 

wet season, 90% of the excess carrying capacity in November was used as the basis 

for calculating how many could be bought. 

It was assumed that alI births took place during the month of August. 

2.3. Costs and Returns 

The costs and prices used were calculated according to those existing in July 

1978. At this time there had been an upswing in cattle prices 50 that the results 

presented may be taken to represent a mid-point between the 10w and high values 

associated with the well documented five-six year cattle price cycles, Venturoli 

~ ~ (1978). 

In calculating net incomes, depreciation was allowed as follows: Buildings and 

fences 3% per year, pickup truck 25% per year, Corral 2.5% per year and horses 10% 
per year. 

Total value of assets irias considered as (1) value of alI animais; (2) value of 

land (including fences, buildings and corraIs); (3) horses and (4) pickup. 

In the improved systems the cost of establ ishing the Brachiaria pasture was 

all assigned to the first year. In practice this would probably be spread over three 

years and 50, in this first analysis, cash flow problems have appeared where they 

may not necessarily be important. In future analyses of the most promising systems 

this defect wi II be corrected. 

3. MODEL OUTPUT 

The model was programmed in FORTRAN and could be considered a dynamic, deter­

ministic mathematical model. The time step used was one month and data relevant to 



the phy,i çal output of the ranch, inc luoding A.U. nf pa3'U,-" bnth ~~~ i L\bl e and 

required , \>lere p r inted Nnt hly . In addition, ~conorn ic data <>ri 'J'0S5 revenue frem 

~al es, çosts and net profit were calcu lated . 

Each ye~( the fnllo"ing d~ta .....,re provided : (I) Gro H re"e nue from e a ch cln, 

of dni",al ~nd perc"nta3~ çontribution to gr033 revelllJe; i2) Total 9 ro" revMue; 

(3) Vari .. cle cn,U an a pereentaçe contribution to total \lariable cos t_; ( lo ) To ta l 

COH~; (5) Ne t prof iti (&) Capit.1 in~es t e d; (7) Birth rat e ; (8) Age of eows a, 

1st c~l ~in g. 

The progrJrnme "as run to co~er 10 ye~rs and the following i nforma tion wa s t hen 

printed : {I} A_ea of r~nch ; (2) Are~ of so.." p~sture; O) l-lana gemen, straugi es 

u5ed; (~) Numher of ~ nimal. ,o l d ~nd purd.,.,.~ e d e~ch ye~r; (5) Pcrce ntage contribu­

tion each ye~r to gro>5 rcve~uc of the differe nt c l assM of "nima1 . ; (6) liros. 

r,,~enue , çost., net prof i t ~~d c." ital irweHed ""c h ye~r and ...ean. o"e r 10 ye .. r s; 

O) "'ddit ;o n~1 i n.:"""'- ~nd caHs , anj a"nua] c~. h flO" .. u a re s ult o f the invcst"",nt; 

(8) Annu~ I product ion of li v"-we i yht and 10 yea r ""an; (9) Ne t ? r e 5ent \Ia I ue (NPV), 

~ nd Internai R~ t e jf Return (I RR) of t he Tlw e .t""nt ; (10) Oi"oun t rat e .. hich was 

' e t at 10%. 

t. PRELlK INARY ~[SULTS 

A, a firs t approx :.,.'It; O<1 o f t~ i r'vestnen t "" .. i bTli ti e s 0,, 1'1 thé Inter" .. 1 rU" 

of relurn ( iRR) and .~et pre $ent val ue (NP V) ... ill be con3idered. Ca.h f io ... , and 

borrowing requireTenB .. ill ~. Dre~ent e d at a IHer Hage "hen <rodification., p re­

~ent l y t>cing "",de ta tho.. rred e l , arr. c"""pl"" ,,d. These 'I'lOdiflcatian. 500u l d not 

,ubstan t ially alt~r tn" wnclu s ion, drawn i n th i , fi "t pap"r. 

~.I. Oppor t unist BlJyinq 

In Ta ble I ~ s urrma r~ d t he comp lete resul ts re ferrT ng to IRR a nd NPV ar" pre­

<e~t e d . The .. ajo r eff .. ct in ~ I I " iI(l~g,,,·.Mt< 3nd ,,_ ~II leve i . of 'OWI"I pasture ,,~ s 

the p urcha ~" or not of old ,:<,,,< for f~tteni ng. This strate gy can obviou<ly oot ~ 

~"plic~ble over a 1a rg e region , inc e , :0 b~y, SOO'.ebady "",s t t>e wi lling to sell and 

very qu ick l y ~ , nona ge of ~v a i ' ... n lc an i"",l ~ wou l d ~ppeir. Howe ver ,he irM1ediate 

change of do~btful in ve Hnenr. ,n to hig hl y lucrHi "e ones, wnen ol d cow, ~re fatten~ d. 

dOC3 31>::" t;,e fdvoura b le b" ldnce that ~Xi5ts for t""- producer who can buy c~tt le 

fo r r~pic f~ t t en in9 c=pared :0 t he b r e eder "r.d re" rer. I t i s .. Iso d" indicator of 

,tle mo r" e ff eet i ve U'" of wet ,e" 'on yr~," p roduction "hich , under other "",n~ge"",n t> , 

...ould b<o <onde r utilized d"e ta the nee.d to hold an i",~] nu mbecs down to t "" c~rrying 

c~paei ty of the dry 'e~ ~on. In olher words this 'tr~tegy ..... k e~ grMter u.e of the 

inve.tment in cu ; tiv~ted pd ~ ture . 

Thi. poi"t j s further err(lha~ i ,e d "Men botr. IRR and Nr ". ar" Çl>l1lPMed '~ ithin ~ny 

mana<;","M, thac ;"clude~ the ~urcha,c or old co"< for ;actening. A, the 3G" of ,e l­

ling "",1 "3 Inerea,e~ , he in"cst:l\ent cr i teri~ ce~r .. ase . Th; , is beca ~ s ~ a. mo re 
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male" ~re ret ~i ned for ,dI" at a I .. te r age fewer o l d COW~ call t>e purchased there by 

indlçating t hat, "ven {";."'p~ red to the rearlng a~d fattening of ste .. n , opportunist 

buying : S d .!Ore dttr~ctive invest"",nt. 

S ..:.~ H ivi t y whil e ensu r ing the !,roduaion of fat cnw~ for m.Hket does not 

re .~ l t in a ny i mprove,.,.,n t in t."" bas i C proce " of produc; ng ..... _~n "rt <:3 I ves . UI! I ,,". 

the extra pro fi:s gained are u5ed to imp r<we ranch prOdl",tivity. There is r,oweve r 

411 impor . a" , ro i,,: t o ~~_ cons i dered in th" provision of c,,,dit to the produ," , in 

lhe process of i'!prOIf;"" his paHure • . Cr"di, i s ""Iy flOr "", l l.,. given for the 

e 5tablisnrnent of p ~s {ures, fencing, etc., and the purchase of ~ni"",ls i , e xcl " ded . 

It ",",,,ld Seem from lhe re .u lt" in Ta b! .. I th3t if sorre rno" IO Y I<He " a de a"ai l" bl ~ 

fo r >,,,rc1ase of htte~i~g ~n i " ... h the inibally difficult period af ranc" irnprove­

ment co!Jl d be ""re ~ ttr~ctive. 

~.L H" r d Increasc Stratcgics 

In cantr~st to the effect af apportunist buy i ng the ove r a ll ~ tr~t"gies of 

a l lowing n~tural herd jncre~ ,e, buying breedin q COW$ or buying one ye~ r old males 

i., oonjunction .. i th Mtu r~1 incre~ .e h<ld l itll " i "f lu.",ce on ttlc in~eHment 

eriteri •• rur t ~r analyse . ~ill h<l~e to be ~d" to deternine the e ff ect a f buying 

breedi ng COW$ on the cash flow po.itiOl1. It ""'y be Lr...t the pe rlod of ind"btedne • • 

cou l d be s ignificantly r e duced by thi, strategy. 

4.) . Are~ Sc1Wn to Cultivate~ I'asture 

E)(cluding the ai terna tive of btlying olrl co ... t ~'" effect af increa sing t M area 

so .. n lo cLFltivated ~asture .. as ve r1 rnarhd. At 20 "n~ 401; cultivated pa' [ure lhe 

NPV ... . al .. ay. negat i ve . Th i s finding is ~i", i l" r t o toat of 

'u~g'''ted that the economic opt i .. :1U1T1 ... o ap p roxi",atel'f 5l:. 

Ta r re ~ et ai (1977) .. h~ 

\/ ithi n the S% and IU~ leve : . Some interaction exi,t~d ",ith age of selli~g ma : e, . 

At the 10% I" vel the only apparen t ly viabl e investment oc"ur r~d ,,·r.en rMle< wec~ tC­

ui ned until 45 roonth . ~"d .o ld ht; ·~h il", ~t 5% the cdt"c i~ just f~i l ed to c" aLh 

th" criticai lev,,15. Th", pooreH <trate'!y ,,", t~e .~Ie of "",1,,5 at 33 111Ontho duc to 

t~e c~pit~ 1 invohe" and lac k of , ~ ""gensati~g p r i ce i~creas". Thi. tendenc~ .. a~ 

repeated In al i m"Od",''' ent strategieo. 

Tnes" effect' can be rrore ele",l,. ~pp r e ci Hed in Tabl ~ 2 . 

Tne~ e rc s ult. indicat~ ~hH ~ pcoduc e r, fo ll o..ing the tr~d;tion~1 . yot e " oi 

<e lling weaners ~nd th in c~st cow;, who >0'" fi"e, or ,!Ore, pe rccnt of cultivated 

p~oture ml.1st Hte",p' to f~t~en ,n;m~l, if hi. ;nv~st"..,nt i. lo prove vi a ble. ("010-

cat ion be lo.. the Sl l e ve i n~. not ye t bee.~ " .. de , but on " 4000 ha ocop"cty, 5t , or 

200 ~a. ;s not d hrye ar e ~ ,0 b~ ' ",proveJo 

Th i s ""' ~ i nJ i c~te t ha t & cM~pe ,· p~sture i "1P ro,e".~n t ."T1C thod .. ou I d h~ve to b~ 

e mp lay" c .. here ao I y bree d i ng ~nd .a 1 e :>f wedned ca I vC5 .~.~~ ~ c~c I i <ed. T"", i > cuul d be 

t n" Ovu owi ng of ;u itable ce rr a ·jo "ith flypac r hen i.l r uf a or 5c~c hia ria deçu mbto", dnd 

rese~,ch i ~ needed tO quantify the outcome of t~~,e ~e(r.;,d $. 
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TABLE 2. Effect of area sown to cultivated pasture and age of sel\ing males on the 

IRR and NPVo Means of alI management strategies but excluding buying of 

old cows o 

Age 
% Cultivated Pasture of 

Se II i ng 
5 10 20 40 males 

(monthsJ tRR NPV IRR NPV IRR NPV IRR NPV 

9 7.3 -111 I 3.5 -500 1.3 -1436 NEGo -3942 
21 6.7 -143 

I 
5 o 1 -407 -1366 NEGo -363i 1.3 

33 4.5 -231 2.9 -574 0.6 -1669 NEG. -356~ 
45 9.2 -40 11.0 102 6.6 -601 2.9 -2403

j 

If, as these results indicate. no more than 10% of ranch area should be impro­

ved, thi:. has important implications for soil fertility research related to pasture 

establishment. For instance soiTs which are not the most important (in area) may 

have propertles which lend themselves to ease of establishment and low cost mainte­

nance of grass or grass-Jegume pastures. This possibi lity must be borne in mind when 

seJecting soils for study. 

4.4. Age and weight of selling steers 

A sensitivity test was run to examine the effects of an increased rate of ani­

maI gain and earlier age of slaughter on the returns from the investment. The two 

situation visualised were as follows: 

(1) Weaning wt. 140 kg, 21 months 280 kg. 33 months 420 kg 

(2) Weaning wt. 140 kg, 21 months 280 kg, 33 months 390 kg, 45 months 510 kg. 

The rate of gain and sell ing weight in (2) is what was considered normal by lo­

cal producers . No extra costs were added for the 51 ightly more rapid gain demanded 

by (1) and, in fact, such gains have been exceeded under experimental conditions on 

unfertilized B. decumbens pastures. The results are presented in Table 3. 
Once again the model was not sensitive to the decision of buying breeding cows 

or allowing a natural increase, and also 20 and 40% of cultivated pasture was a 

poor investment. 

The great impact ofa more rapid growth rate and earlier sale carne when only 5% 

of pasture was available, doubJ ing the IRR and changing a negative NPV to markedly 

positive. Theexplanation of this I ies in the amount of cultivated pasture availa­

ble. When only 5% was sown (200 ha) there was insufficient carrying capacity to per­

mit alI males to be fattened at 45 months and many had to be sold at 33 months at a 

I ighter weight and less price. This did not occur when 10% (400 ha) of cultivated 

pasture was avai lable and alI males were sold fat at 45 months. This result indicates 

the importance of achieving a high rate of gain per animal when only a restricted 

area of pasture is available to allow slaughter at 33 months and 420 kg. 



TABLE 3. Effect of age a~d ~i~ht at 51~ughter of f~t Itee rs Orl lRR and NPV whcn 

varying are~s ~re SO"," to culti""tcd p;,sture, ","<I under natur~l hcrd in­

Cr""'.e or buving breeding COlOS 

, 

I 
! 
I 
I 
! 

" . ,,' ~d 
PERCENTAGE CULTIVATED PASTURE .,. " Strdt "'~1 5 " I " '" slaughtc r 

==:K!' =="" =pc = , 
Nat ural 

'.0 -;a 1 O .lo l5 5.3 -822 NEG. 
, 

-3,'l' 
I nCCease I 

, 

I " Months , 
510 k9 , , , 

Buyi~ <J ! i', ",' ern., 9. , -44 11.0 !O , 6.5 -626 3.8 

, 

Natur~1 
i"·5 444 11 . :z 'OS 5 . 6 -138 ' NEG . 

I Incr~as" lJ ,'Ionrh~ , , 
4Z0 "-g , 

Buy i ng 1,,·9 4)0 I 2 . I '" 7.0 -527 4. 4 
""" 

' , . 

R" ' ''arch sf>oul~ de , en, ine the condition. (,tocking rat e , p"5ture t1P'" , e tc.) 

undcr "niçh a hiqh rat e o f q~in i . aHured. 

5. PHVS ICAl PRODUCTIVI TV 

I 

I 

In "ddi l ion to i nvest .. ",nt cri : e r i" t ~" mndel h~, ~roviéed ~ fiest estimate of 

the incre",,,. in product i ~ity tMar could be e 9"cted a. a r e. ult of introdu~ing eu] 

,i "."ted I>".turo, and a l,eri n9 "",n~geme"t ur"'egie.. Th" y",dHicl< eoo,en "as Ki lo­

gr""" Df li~",,~ight produced (.old) ;Jer hect3re p'" y~ar . In t h~ case of ~ni_15 

!>Ough t in for fdttening onl" ~h" "eight 'J"in ~chieved on th" r~nt:h " .. s t~ k ~ n into 

dçc"~nt. Ali fi gu r e , given a r" "",a n, of lO "tear • . 

5. I. Effects of <;own Pu 'ure an d Manaqemen, 

In Ta b le ~ an ~al .. nd rela tive livewe i ght producti o n resu Tting from ,~" ~"rio~ , 

,·. mageme nt .. l t e'M,ivc , are ';'0""" . 

Quite ."",1 1 are a . of cul ,ivated p .. sture had con.iderabl e imp ~çt "" li.vc,",,, i ght 

production, but ar th<>'" le~eh (5 ~nd 10:1;) cnangi ng t he ","""age"",nt .tr8tegy ha d 

I" " e ffect an output th~n H hiqher leve i. of cu lti~ .. ud p&sture. Kawcver, it 

.hou ld b" re n",,,,oH ed tnH , a. in ·,,, " n,,,n, p nJ jec b . neithcr t he 20::; o r 4a~ I""e l . 

of cu lt i va t e d p~,,,ure "~~,, v'ab l e. 
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TABLE 4. Li~ewci~ht gain/h~/yMr r"sulting from ma"~ gernent alternativ,, ' ~ v.,raged 

orer age . of ... 11in9 "", 1,,- . but "xc1uding purc.h~,e of "Id co",. for fatt e ,,;nç 

(l'\e .. n, of 10 years] 

t:t Cu\t; 1atura\ Gwwth Purcha,,,- o, Nat.Growth of herd , .,," 
i ""t"d- of ' \eCO Breed i n =, ... ;lurcnase of 1 

(<lst"re kg/hd :,elati ve * I kg/ha rela, lve y"ar old 5tec.s. kg!M r e lati"e 
k lha re l~tlve 

I 
5 " 

, 
'" 

, , 
'" I '" " '" i '5 , 

'" " I "5 " '5' 
" '" " '51 

20 " ' 73 " '" " '", " '" " '" ," " 254 lO m " 136 

*Tradit i on~l .ysurn 11 kg/ ha _ lOQ 

5.2. Binh Rue 3nd Aoe at FirH C31 v ing 

i 

, 

, 
, 

i 

On ra<:hes ,.here an i "",1 c~tegori e. 3rc .epu" t"d, maMger'ICnt could f"V"ti; rca l r 

c emen, h"i fero to M ' ur e "arl jer cal ving or brecding cO"" to incre ,, ' " bi cth rat e . 

The effect. of the ." de cision. 0<1 live l<" ight productio~ a re given in Table 5. 

TA~LE 5. LiYcwe ight produ~tjo~ ~r h~'t~re: per )'1',H r ... ~ulting from ;;hanqe s in birth 

rdte and age oH first cillvi ns . (Ke~n> of 10 yea" ) ' 

1 

Si rth A!J'" at '" eillvin<j 

"'" 
, 4 years I 3 y" an , ("> Rela~lve " , !" ReC.ti ve '" 

50 " '" " ," , 
55 " '" '5 ,)6 

" " ," " '45 

• Ii kg/ha ~ 10D 

! 

, 

I 

A 10% 'ner e .H" In birth raU (1st ca1v;ng four yaa ro ) wa$ .. <;uivalent to reducinç 

IH calving ta three y"ars (SOt binh rate). Therefare surting from a traditional 

r ~ n" h (50% birth rate a nd four yedr c a lving) i t ",,"uld be indifferent .. hich ela .. of 

anilTl<ll h~d a cc" .. to ir.-proved p~st~re. Chudl e igh (1')77) "sti". ... . ' ''d tha, ,he eco~úr.lic 

effect of this deçis;on would .1 $0 be ~i ~ i1ar. Tn.. milrke d incr eas~ in product ; vity 

obtain.;ble by çOC1biníng ~ ~r li er calvir.g with a higher b irth '" te i~ obviou,. 

5.3 . Age of S .. l l inS Steers 

Io'ith in lhe l a~ le ~ ~l of oultivat .. d paHur~ it .. as see~ (T~b l e 2) that a ~ iabl ... 
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« ge $ of se!ling He~rs on phpic~1 output i , sho'.<n in Tabl~ 6. 

TABLE 6. Livewe ight produçtion p~r ne"ldre per y~ar, at I()% cultiv~ted pa sture , a s 

dffeçt~d by ag e of , e ll i ng steer$. (l'Iean, of 10 ye1lrs) . Con.idering a na­

tl/ral herd incre~<~ ~nd wi tt\Out buying cid c"",,s fcr fatt e ning 

I 
I , 

Age cf ."lling ,teer~ (foIonths) 

9 " 33 ., 
I , , 

kg/h~/~ear " " " ., 
I 

RelUive* '" ." ." ~ 
\lhe .. ,,- , ufficiMt cultivated paHure i . availdble (a~d no ca ~ h f l ow problem,l 

to ~ llow t he f~ne.,in1 Df .tee " unti I ~5 mo n;:h s ~ 6~; i ncre"" e in I iv~"eiçht 

production o~er t~ traditional ,ystem i~ po<s i ble. Ait""ugh of cO<l~id~r~b l ~ prac.­

tiç~l inte re~t lhe 27% increase obtaine~ when "", .. ned calve, were ..ald W~ 5 ,no"", 

nat to rep ; esent .n ewnomic investrnent, 

6 . ~ENERol.L CONSIO[RATI ONS 

I t would a~;>ear that inve5tment , n c:J l ti~a:ed past ure as 11 me a n< of inc rea,ing 

the p,,>duetioLty of a tradition~l ranch ,elli~9 wu ned calves çannot be recorrme~d~d 

und" r the cOH-prTce Hruçture ~ .su"",,d in thi, . tudy . lhi ~ w~s ~ pparent at a li l eveis 

of cultivate:l pasture nnd t he s ituation beç~"",, pro<.lr e5siv~ ly wor5e a, the ~rea '0"'" 
increa.ed. Thi, woul d s \J9g ~. t t"~t ;"prove"'ento in the br .... ding pnas,," ""use co"",, 

t~rou9h i mp roved herd "'''nJgc m .. nt (control l cd breeding peri od, di ~,,~s e prQve nt;on 

~ up~l e""nts. etc.) rathe r th"" the us e of culti~ated pdsture e,:abiished by conven­

rional ""'t""d •. If. çoeap r el iab l e mettlod ca n b~ fOlJOd t o improve nnive paHure , 

t nen an ~ç"no;nic inçr e~5 e oi pro"uct , ~i ty in t~e b ree d i ng pha se m.ly be pa • • ible by 

, h i s ~thod . lher" u e of eourse .eve r ~! ~ It e r~~ tive, ~hftt have no , yet "e~., tC5t~d 

i n ,no: "",dei .mie;' ~ould i nfluen~e t>r Md i nq çow pedom.ftnce . fo r example tne u.~ oF 

a ve ry restricted He.lO Df c ul tivate d pULJe e for e"rl~ wea ned calves, o r i~crMsed 

atte ntian a fter calv inq to r ~ duce to ~ '1ig h ca l f rrorulity rHe. lhe,e and other 

fad<Jc~ c,",uld ea~ily be te'ted once a r easandble qu ~"t;taUve ~st l~ .... t~ af th ~i .. 

e ff ects and cosa, under Cecrado ço"ditiDn~, .re avai!a b l e . 

In the c~se .. Mere large ~rr",,,,t~ of c.u l tlv~ted pasture ar .. ,own, typifled by 

th~ ~a~ levei assumed in '00 "",de i, t1e c:,mtinuanc:e nf ~ policy af br ~ . ., rling, reario9 

a n~ fattenlng t he animais produc~d ", the r"ncn did not g; ve ~ ~i3 b l e invest rnent at 

~ la ~ df scount r;ate (l~ble I) . B~t, "h ~ n old Co •• , ~'er e bought in br httenTng, tt',e 
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tconomic outcome .. ~s vcry Htractive . AI tl>ough not t e. ted in the mode l, the buying 

of ~dvanced Hore catti e for fatun i ng should have ~ ~Imi I~r effect. 

Thi. fatt e ning proce'" on cu ltivHe d p~sture" .mile ~dding v~lue to the beef 

indu'trie. tot~1 output doe. little for the ba,ic bree <iing phase "hich provi de. 

the r~>I !Mter i ,,1 k~lve ,;) fur ali other proç"He • . The creatio" of more cuitivated 

p ~ . tures may of cour.e ereat~ d gr,,~ter delMnd for ..eaned calves "ith a con.eq ue~t 

priee inc r ca,,, there by stimulatlng investn",nt in the breed!ng phase. I t is however 

IfIU ,e l ik~ly tha! increase d caIr production ,,111 come from horizontal e xp~nsion into 

"ew .. rea, of ch~"per hnd rathe r than increased productivlty via euitivaLed pastu,"s . 

Also, in ~n ; nflatic" .. ,y ,itU3tioo , tr.. " xp ect",d inccea.e in land value . is a 

detereent to inve'tment in, and i~rovement of, already cl e .,red area •. 

I t ca n hcw~ver be asked why large ~reas cf Bracniaria ar" bein~ SOh~ in the 

C e rr~d01 There co~ld <>e Hverai answer to thi. Gu e HiC>l1. A producer mily have exce " 

ca,h on hand ~nd IOill inve.t it in pasture improyement a1thcuqh tni 5 "",y not be thc 

M-H """,,,,,,ie decision . I t is howev e r a , .d e i nves tnent "hich ",iil increase the 

va i uc of th" I ~n d. ~o .... ver , a. land vaTue~ ri.e , ,h~ continuanee of a bre"ding 

.yHem CO""" unde r i ,1crc~s i ng econom i e prcssurc. 

A greJt d .. al of ~peculaticn could b~ indulçe d in over tMSe pointo without 

rCJchin<j Jny firm conclu~ion, and it wc~ id be wi.c tc .. ""it t.h" further ~ n .. ly.is 

or cash fio,", ""d credlt r"qu;re"",nt' be lc,e exp~"ding on thi , thcrne. \;'I,.,t i ~ obvio~>­

iv requir e d i. an as<e~5n,,, nt of prcduce rs ' attitude , to ;nveH_nt, credit, risl;, 

infladon and short and lon<) t er", trend, in tMe beef indu.c,y. 

Some re.e~rch guidcline~ th<lt have emer~ed from thi . study .. r "- " , foi To,"," ( I ) 

I mpcov"",,,n ti" r"product i.e eff i c; ency cf the breedi ng co .. ,t>ou \ d b" looked for by 

techni~"", cth .. r than t~e use of cuitiv~'ed oa.t"r~ '~ith ,pecia1 em\l ha,i, on ealf 

r>O rt ~ li ,. y; (2) Rapid live_ight ~~in p~c animal in the fattenill'J proce s> ".ill t>e 

more Lll1prtant tilan per hect~re ~rodu oticn ,",h~n ~nly .:na11 <!rnount> o f .""n pa5ture 

ar ~ ~vailabl~; (3 ) Since c" rlucina ~<Je at f i"t calving by one year i~ equival e nt 

(i n ~hy.ical and econornic '-" rros) éO 8 10% incre~se in ealving rat e r es"arch might 

be ;mc~ r"-",~crl .. d hy conc~ntrat i "g on birt-h rUe · .. hich could ccnceivable be raised 

by rrore th;o" lU%:; (4) Agronomi~ studi e, st>ould ce"e,,-" t~ .. te cn finding reliJbie ehe"p 

,,,,thod. of jncr~,~,i " g the productivity of nati ..... pdSt"re ' ; (5) So i l fertility "",rk 

shou1d d"-t e rmine cn whiçh .oil. ,utrient deficience. c . n be corcecte d mo~~ ~~sily 

",ithout re gard to the ~~: .. ~t of thes~ .ei Is in tr.. C~rradc rer,i"n ~i"ce prebably 

only ,mal I ar ea. "'; 11 be use d for cultiv"'t .. d p~.ture, in t>e ~ f production 'y~terr . ; 

(6) Soeio- e ecncmic Hudies ihculd a • .:ertain prod<Jc ~ r< c"action :0 ,hon and leng 

~er ," investmcnt r i.k~ ~nd <trac .. gies . 
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