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1, INTROBUCTION

Traditionally Mato Grosso, and the Cerrado region in general, has been the
producer of weaned calves or thin steers to be fattened in more fertile areas
closer to the large consuming centres. This situation has been, and still is,
changing with the advent of improved pastures, the creatian of local slaughtering
facilities and the Tmprovement of road transport.

I markedly increased production is to be obtained from the traditional
cattle raising areas of the Cerrado, the existing vegetation must be impraved
or replaced. This concept is generally agreed by producers, extensicnists and
research workers, since the increase in production that can be expected from the
management of native pasture alone is small.

Over the past few years there has been an increasing tendency far the replace-
ment of Cerrado type vegetation by improved qrass pastures either directly or
following a short sequence of cash cropping, mainly rice. The point has therefore
been reached where research must provide quidelines for the ecoromic development
af this area and, at the same tine, ident!fy areas wiere future research should
be concentrated,

The work presented here is a first attempt, using computer simulation, to
bring together some of the factors in an extremely complex bio-sociceconamic
system which would be virtually impossibie to study as a whole using conventional
field experimentation.

The model to be cdescribed does require modificatian to make it more relevant
to actual commercial conditions but, ewan in Tta present state, the broad ocutline
of the results of managerial decisions can be determined and thus future Tnvesti=-
gations can be narrowed down te -he mast promising systems.

The background informatien on which the model was based has been derived from
surveys previously carried out, Condepe (1969), Mattana Saturnine st 3l (1977},
research results and from the experience of producers and extension personnel. The
assurptions made in building the model were presented to a meeting of other
producers and extensionists and modifications were made as a result of the discussions.

The main objectives of this study were to determine the impact of the introduc
tion of improved pasture on the bio-economiec efficiency of a traditional cow - calf
system and also to estimate how cnanges in herd managesent would interact with

systems in which improved pasture alayed an increasing part.

2. DESCRIPTION JF THE MODEL

As a starting point a %.000 ha ranch of Cerrado type wegzrtation was assumed
all of which was grazable and sub-divided into four sections of approxinately egual
size. It was furthar assumed that the ranpch was situared 250 km From a city, where

the owner lived, and that he visited the ranch ftwice a manth trawelling by pick-up.



The ranch was equipped with a mainhouse and ather housing for workers. There
was also assumed to be a corral and natural watering points. The existing tradi-
tional production system of the sale of weaned calves and culled heifers and cows
formed the basis on which improvement was to be made.

Improvement in the feed supply was achieved by the sowing of improved pasture

(Brachiaria decumbens) a<rer ctearing trees and preparing the soil by conventional

means. As is normal no fertilizer costs were Included. When stocking rate increased,
due to greater availability of feed, other facilities and services, such as fencing,
corrals, houses, vaccines, salt, and labour, were appropriately increased.

Estimates of the carrying capacily of native pasture throughout the year were
obtained from farmer experience, and that for Brachiaria from experimental results.

The values used, in animal units {A.U.}, were as follows:

J £ H A H 4 4 A 3 Q N L
Hative 0.40 0.40 o0.4) .35 0.30 0.2 0.25 0.20 G.20 0.25 0.30 0.35
Srachiaria 2.0 2,0 2.0 2.0 2.0 .8 3.4 3.4 3.8 A0 20 2.0

The animal equivalents used in the calculatiors were the following:
Cow or steer over 3 years old = 1 A.U., Bull = 1.2 4.4,, Suckling calf = 0.2 AU,
weaned calf = 0.4 A.U., Heifer or Steer | to 2 years old = 0.6 A.U., Heifers or
steers 2 to 3 years old = 0.3 A.U.

2.1. Productivity of Traditional System

Average tTigures for the production indices of a typical Cerrade region were
used as follows:

Age at first calving 4 years
Lalving rate LO%
(This 50% is made up of 58% for all cows except 2nd calvers who were credited with
20%. Since approximately 20% of cows are 2nd calvers, this gives an average of 50%).
Cutling rate of heifers 5%
Culling rate of 12 year old cows 100%

Culling rate of bulls 20%
Culling rate of other cows (variable according to availability of
pasture)

Death rates, wiich were not altered in the improved system, were the following:
Suckling calves 15%, Weaned to 1 year 1%, Animals 1-2 years ald 5%, Heifers 2-3 yrs.

3%, Adult cows 2%, Steers 7-3 years 1.5%, Steers over 3 years 1.0%, Bulls 2.0%.

2.2. Improved Systems

It was assumed that only in improved systems, where Brachiaria {or another
species) was sown, would [t be possible te produce fat animals and this only when
the area of Brachiaria was sufficient to allow the maintaince of these animals on

the cultivated pasture throughout the year. If this were not possible they were
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The effect of Brachiaria on animal production was taken to be (a) if heifers
of one and two years old had access to Brachiaria the first calving in the next
year occurred at 3 years instead of &; (b) if cows after 1st calving had access
to Brachiaria the birth rates of 2nd calvers was raised from 203 to 50%; (c) Adult
cows with access to Brachiaria increased birth rates from 582 to 70%; (d) growing
animals of 1-2 years with access to Brachiaria gained 140 kg/animal/year, 2-3 years
old, 110 kg/animal/year while lattening animals over 3 years old, who always have
access to the best pasture available, 120 kg/fanimal/fyear.

A constraint was placed on the use of the Brachiaria according to the manage-

ment strategy selected. The management strateqies used with their respective prio-
rities are given telow.

Strategy |. Sale of weaned calves
Priority §. 01d cows for fattening

for 2. Cows after first calving
Brachiaria 3. Heifers of 1-2 years

b. Other breeding cows.

Straoteqy kl. Sale of steers at 21 months
Priority 1. Weaned male calves
for 2. Steers of 1-2 vears

Brachiaria 3. As for Strategy |

Strategy Ill. Sale of chin steers at 33 months
Priority 1. Weaned male calves

for 2, Steers 1-2 years
Brachiaria 3. Steers 2-3 years

b, As for Strateqy |

Strateqy IV. Sale of fat stears at 45 months
Priority t. Weaned males calves

for 2. Stears 1-2 years
Brachiaria 3. Steers 2-3 years
L. Steers 3-4 years

5. As for Stratecy |.

The number of =ach class of animals that had access to the Brachiaria depended on

the area sown which was ser at 5§, 10, 29 or 40% of the total ranch area. Any animals
in the fattening process that could nut be accomodated on the Brachiaria were sold.
In the case of femalies, in the rearing or breeding phase, these were raturned to the
native pasture. The total carrying capacity of the ranch was determined (as it would
be in practice) by the A.U. capacity of the pas:ureé. A.U. requirements were adjusted

by selling animais (usually breeding cows} that were in excess of the carrying
capacity.
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Further management strategies tested in the model refer to the 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 stabilised; (b) the breeding

~herd was allowed to increase naturally by retention of females; (c) natural increase
of breecing animals 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 also tested. These animals were assumed to gain 90 kg
liveweight in a six month period (November - April).

When calculating the number of animals. to be purchased (breeding cows or young
steers) the total carrying capacity of the ranch during the month 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 all 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 so that the results
presented may be taken to represent a mid-point between the low and high values
associated with the well documented five-six year cattle price cycles, Venturoli
et al (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 was considered as (1) value of all animals; (2) value of
land (including fences, buildings and corrals); (3) horses and (4) pickup.

In the improved systems the cost of establishing the Brachiaria pasture was
all assigned to the first year. In practice this would probably be spread over three
years and so, 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 will be corrected.

3. MODEL QUTPUT

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
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the physical output of the ranch, including A.U. of pasture both available and
required, were printed monthly. In addition, economic data on gross revenue from
sales, costs and net profit were calculated.

Each wear the following data were provided: {1} Gross revenue from each class
of animal and percentage contribution to gross revenue; (2) Total gross revenue;

{3} variable costs and percentage contribution to total variable costs; (&) Total
costsi (5) Net profit; (6) Capital invested; (7) Birth rate; (8} Age of cows at
1st calwing.

The programme was run to cover '0 years and the following information was then
printed: {1) Arza of ranch; (2} Area of sown pasture; {3) Management strategies
used; (4} MHumber of animals sold and purchased each year; (5) Percentage contribu-
tion each year to gross revenue of the different classes of animals; (6) Gross
revenus, <osts, net profit and capital invested sach year and means over [0 years;
{7) Additional income and costs, and annual cash flow as a result of the investment;
(8) Annual production of liveweight and 10 year mean; (9) Net present value (NPV},
and Internal Rate of Return (IRR) of the Tnvestment; (10) Discount rate which was

set at 10%.

%, PRELIMINARY RESULTS

As a first approximation of the irvestment possibilities only the Internal rate
of return (iRR) and Net present value (NPV) will be considered. Cash flows and
borrowing reguireTtents will be presented at a latar stage when radifications, pre-
sently being made ta the modeil, are completed. These nodifications should not

substantially alter the zonclusions drawn in this first paper.

4.1. Dpportunist Buying

In Table 1 a3 summary of the complete results referring to IRR and NPV are pre-
sented. The major effect in all managements and at all levels of sown pasture was
the purchase or not of old cows for fattening. This strategy can obviously not be
aoplicable over 3 large reqion since, ta buy, somebaody must be willing to sell and
very quickly a shortage of avai’able animals would appear. However the immediate
change of doubtful investments into highly lucrative cnes, when old cows are fattenad,
does shew the favourable balance that exists for the producer whe can buy cattle
for rapid fattening compared To the breeder and rearer. It is also an indicator of
the more =ffective use of wet season grass production which, under other managements,
would be under utilized due to the need to hold animal numbers down te the carrying
capacity of the dry season. In other words this strategy makes greater use of the
invescmant in cuttivated pasture.

This point is further emghasised when bathn AR and NPV are compared within any
manacement that includes the purchase of old cows for fattening. As the age of sel-

ling males increases the investment criteria decrease. This is because as moure
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males are retained for sale at a later age fewer old cows can be purchased thereby
indicating that, even compared to the rearing and fattening of steers, opportunist
buying !5 a more attractive investment,

Such ativity while ensuring the production of fat cows for market does not
result in any Tmprovement in the basic process of producing weaned calves, unless
the extra profits gafned are used to improve ranch productivity. There is however
an imporiant point to he considered in the provision of credit to the producer in
the process of improving his pastures. Credit is only normally given for the
=stablishment of pastures, fencing, etc., and the purchase of animals is excluded.
't would seem from the results in Table 1 that if some money were made available
For surchase of fattening animals the initially difficult peried of ranen imorove-

ment could be more attractive.

4.2. Herd Increasc Strategies

In contrast to the effect of oppertunist buying the overall stratagies of
allowing natural herd increase, buying breeding cows or buying one year old males
in conjunction with natural increase had Tittle influence on the investment
criteria, Further analyses will have Lo be made to determine the effect of buying
breeding cows on the cash flow position. It may be that the peried of indebtedress

could be significantiy reduced by this strategy.

“.3. Area Suwn to Cultivated Pasture

Exciuding the alternative of buying old cows tne effect of increasing the area
sowlt Lo cultivated oasture was very marked. At 20 and 40% cultivated pasture the
NPV was always negative. This finding is similar to that of Torres et ai {1977) who
suggested that the economic optimum was approximataly 5%,

Within the 5% and 0% leveis some interaction existed with age of selling maes.
At the 10% level the only apparentiy viable investment cccurred when males were re-
tained until 45 months and sold fat; while at 5% the criteria just failed to reach
the critical levels. The poorest strategy was t™e saie of males at 33 months due to
the capital involvec and lack of a compensating price increase. This tendency was
repeated in all managsment strategies.

These effects can be more clearly appreciated in Table 2.

These results indicate that a producer, following the traditional system of
selling weaners and thin cast cows, who sows five, or wmore, percent of cultivated
pasture must attempt to falten animals if his investrent is to prove viable. Explo-
ration below the 5% leye| has not yet bean made, but on a 4000 ha property, 5%, or
200 ha, is not a large area to be Tmproved.

This may indicate that a cheaper pasture inprovesent method would have to be
employec where only breeding and sale of weaned calwves was practised, This could be

the over ‘owing of suitable cerrado with Hyparrbenia rufa or Brachiaria decumbens and

research is needed to quantify the outcome of these methods.



TABLE 2. Effect of area sown to cultivated pasture and age of selling males on the

IRR and NPV. Means of all management strategies but excluding buying of

old cows.
éﬂ? % Cultivated Pasture

selling 5 10 20 40

males

(months ) TRR NPV IRR NPV IRR NPV TRR NPV
9 7.3 -1 3.5 -500 1.3 -1436 NEG. -3942)
21 5.7 -143 5.1 -ko7 1.3 -1366 NEG. -3637
33 4,5 -231 2.9 -574 0.6 -1669 NEG. -3569
45 9.2 -40 11.0 102 6.6 -601 2.9 -2403

If, as these results indicate, no more than 10% of ranch area should be impro-
ved, this has important implications for soil fertility research related to pasture
establishment. For instance soils 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-legume pastures. This possibility must be borne in mind when

selecting 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-
mal 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 selling weight in (2) is what was considered normal by lo-
cal producers. No extra costs were added for the slightly 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 of.a more rapid growth rate and earlier sale came when only 5%
of pasture was available, doubling the IRR and changing a negative NPV to markedly
positive. The explanation of this lies in the amount of cultivated pasture availa-
ble. When only 5% was sown {200 ha) there was insufficient carrying capacity to per-
mit all males to be fattened at 45 months and many had to be sold at 33 months at a
lighter weight and less price. This did not occur when 10% (400 ha) of cultivated
pasture was available and all 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 and weight at slaughter of fat steers on |RR and NPV when
wvarying areas ara sown to cultivated pasture, and under natural herd in-

crease or buying breesding cows.

Weoand PERCENTAGE CULTIVATED PASTURE
! e iStratﬂgy 5 | e 20 4o ]
ig] h !
gl | TRR_|_RPY_|_TRR_| WPV | [RR_| WPV_| IRR__| WPV
i | | i
Natural 3.0 | _4a | 10.4 35 5.3 -8z22 NEG | -3,233
; Increase r: ! | . i . 3. b ]
45 Months |
| 510 kg ] :_ i !
i ; ' : | |
Buying - _ ' - +
i | Cows g, L4y 11.0 101 6.5 626 | 3.8 2,167
[ i !
— '
Matural ! ; " 1
| ! b . - - 3
| rlncrease !13,5 Ly E 1.2 b 11G ; G.hA 738 NEG 3,19
¢ 33 Months ' | , .
| 420 kg | | ‘I 1
i Buying i " - '
‘ Ear |18.9 470 12. 1 204 7.0 271 L.k 1,913
1
I 1 = j

Research should determine the conditions (stocking rate, pasture type, stc.)

under which a high rate of gain is assured.

5. PHYSICAL PRODUCTIVITY

In addition to investment criteria the model has provided a first estimate of
the increases in productiwvity that could be expected as a result of introducing cul
tivated pastures and altering management strategies. The yardstick chosen was Kilo-
grams of liveweight produced (sold) per hectare per year. In the case of animals
bought in far fattening only the weight gain achieved on the ranch was taksn into

account . All figures given are means of 10 years.

5.1. Effects of Sown Pasture and Management

In Table 4 actual and relative liveweight production resuiting from the wariowus
management alternatives are shown.

Quite small areas of cultivated pasture had considerable impact on liwveweight
praduction, but at these Tevels (5 and 10%) changing the management strategy had
less effect on output than at higher levels of cultivated pasture. However, it

should be renembered that, as investment projects, neither the 20% or 40% levels

of cultivated pasture were viable,



TABLE 4. Liveweight gain/ha/year resulting from management alternatives averaged
aver aqes of selling males but excliuding purchase of vld cows for fattening

(Means of 10 years)

# cylei | atural Growth Purchase of { Nat.Growth of herd ! i
O of herd Breeding cows + purchase of 1
;PastureH-ngha:reiative* kg/ha |relaclve Kz?;aﬂld i;?:;?;e kg/ha re1at[vej
i o, 127 wo| o127 5 136 4 2r
1 16 | 145 17 154 1 18 164 17 154
20 13 173 Z1 191 22 200 21 191
ho 20 182 28 254 30 272 26 236 |

*Traditional system 11 kg/ha = 100

5.2. Birth Rate and Age at First Calving

On raches where animal categeries are separated, maragement could favour repla-
cement heifers to ensure earlier calving or breeding cows to increase birth rate.

The effects of these decisions on Iiveweight production are given in Table 5.

TABLE 5. Liveweight production per hectare per year resulting from changes in birth

rate and age at first calving. (Means of 10 years).

Birth Age at 1st calving
Fate & 4 years - 3 years
kg/ha Relative* kg/ha Relative* |

50 1 100 3 118

55 ; 12 109 15 136
! ' : :
4 § i
| 60 13 ' 18 16 145

|

* 11 kg/ha = 100

A 10% increase in birth rata (Ist calving four years) was equivalent to reducing
Ist calving to three years (50% birth rate). Therefore starting from a traditional
ranch (50% birth rate and four year calving) it would be indifferent which class of
animal had access to improved pasture. Chudleigh (1977) estimated that the econenmic
effect of this decision would also be similar. The marked increase in productivity

cbtainable by combining =arlier calving with a higher birth rate is obvious.

5.3. Age af Selling Steers

Within the 10% level of cultivated pastura it was seen (Tabie 2} that a viable
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ages of selling steers on physical gutput is shown in Table 6.

TABLE 6. Liveweight prodyction per hectare per year, at 10% cultivated pasture, as
affected by age of selling steers. (Means of 10 years). Considering a na-

tural herd increase and without buying old cows for fattening.

Age of selling steers (Months)
9 21 33 45
kg/ha/year 14 15 17 i8
i Relat]ve¥ 127 145 154 164
¢

¥ Traditional system 11 kg/ha = 1400

Where sufficient cultivated pasture 75 available land no cash flow prcb}ems}
to allow the fattening of steers until 45 months a 6% increase in liveweicht
production over the traditional system is possible. Although of considerable prac-
tical interest the 27% increase obtained when weaned calves were sold was shown

nat to represent an economic investment,

6. GENERAL CONSIDERATIONS

It would aopear that iavestment in cultivated pasture as a means of increasing
the productiviey of a traditicnal ranch selling weaned calves cannot be recommendad
under the cost-price structure assumed in this study. This was apparent at all levels
of cultivated pasture and the situation became prograssively worse as the area sown
tncreased. This would sugqgest that improvements in the breeding phase must come
through Tmproved herd management [controlled breeding periad, disease prevention ,
supplements, ete.) rather than the use of cultivated pasture estabiished by conven-
tional methods. If a cheap reliable methad can be found to improve native pasture,
then an economic increase of productivity in the breeding phase may be possible by
this mathod. There are of course severa! alternatives that have not yet seen tostad
in the model which could influence breeding cow performance. For example the use of
a very restricted area of cultivared pasture for early weaned calves, or increased
attention after calving to reduce the "igh calf mortality rate. These and other
factors could easily be tested omce a reasonable guantitative estimace of their
affects and costs, under Cerrado conditions, are availahble.,

In the case where large amounts of cultivated pasture are sown, typified by
the 40% level assumed in the model, tne continuance of a palicy of breeding, rearing
anc Fattening the animals produced on the ranch did not give a viable investment at

a 10% discount rate (Table 1}. But, when cld cows werz bought in far fattening, the
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economic outcome was very attractive. Although not tested in the model, the buying
of advanced store cattle for fattening should have a similar effect.

This fattening process on cultivated pastures while adding value to the beef
industries total output does little for the basic breeding phase which provides
the raw material {calves) fur all other processes. The creation of more cultivated
pastures may of course create a greater demand for weaned calves with a consequent
price increase thereby stimulating investment in the breeding phase. |t is however
more tikaly that increased calf productiorn will come from horizontal expansion into
new areas of cheaper land rather than increased productivity via cultivated pastures.
Alse, in an inflatianary situwation, the expected increase in land values is a
detearrent to investment in, and improvement of, already cleared areas.

It can however be asked why large areas of Brachiaria are being sown in the
Cerrada? There could oe several answer to this question. A producer may have excess
cash on hand and will invest it in pasture impravement although this may not be the
best economic decision. |t s however a safe investment which will increase the
vaiue of the land. dowaver, as land values rise, the continuance of a breeding
system comes under increasing economic pressurc,

A great deal of speculation could be indulged in over tnese points without
reaching any firm conclusions and it would be wise to await the further analysis
of cash flow and credit requirements before expanding on this theme. What is obvious-
ly required is an assesspent of producers' atritudes to investment, credit, risk,
inflation and short and lang term trends in the beef industry.

Some research quidelines that have emerged from this study are a: follows: (1)
Improvement in reproductive efficiency of Lhe breeding cow should be looked for by
technigues other than the use of cultivated oasture with special emphasis on calf
mortality; (2) Rapid Fivewsight gain per animal in the fatteming process will be
more impartant than per hectare aroduction when only small amaunts of sown pasture
are available; (3) Since reducing age at first calving by one year is equivalent
(in physical and economic terms) to a 10% increase in calving rate research might
be mare rewarded by concentrating on birth rate which could conceivable be raised
by mars than 10%; (4) Agqronomic studies should concentrate on finding reliable cheap
methods of increasing the productivity of native pastures; (5) 5oil fertility work
shiould determine on which soils nutrient deficiences can be correctad most easily
without regard to the extent of these soils in the Cerrado region since probably
only small areas will be used for cultivated pastures in beef production systems;
{6) Socio-econcmic studies should ascertain producers reaction o short and long

term investment risks and strategies.
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