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ECONOMIC EVALUATION OF BEEF PRODUCTION SYSTEMS
IN THE LLANOS ORIENTALES OF COLOMBIA

Gustave A, NoTtes
Rubén Dario Estrada*

ABSTRACT

Using preliminary results obtained in 2 herd systems experiment, farm level adoption of
alternative cow-calf production systems was evaluated through simulation using a
eomputarized-activity-budgeting model, The samae initial herd was developed over a 25-
yoar pericd and the farm’s net income flow was used to calcutate the internal rate of return
of each system using the discounted-cash-flow methed, The experimental irestments
considered as alternative systems werg: {a} traditional systerm of grazing native savanna
with salt supplementatian, (b) ad fibiturm mineral supplementation, {c} same as above but
early weaaning ali calves a1 thres months of age. {d) breeding herd grazing Mefinis
mirneg ttiora during the wet gsason and native savanna during the dry season, and (e} same
28 shove plus early weaning. Two additional systems were simulated under a given set of
assumpiions: {fithe breeding herd grazing Brachiaria decumbens, andigigrazing legume-
based pastures. Of all the empirically-based alternatives considered, grazing native
savanna with minersl supplementation iz the most profitable system. Early weaning is not
profitable with present costs and management; though it might become an economic
altarnative in case of widespread adoption of Improved pastures. Grazing the entire
braading herd on M. minutiiors is substantislly lass profitable thar the traditional system,
Simulation results indicate that 8 decurnbens, inthe absence of subsidized credit, would
be as profitable as the traditional svstem, bul that lsgume-based pastures sould be
significantly more profitable. Based on four years experimental results, fattening systems
with M, minutitfora and 8. decumbens pastures wers evaluated at the farm level. In
zddition, fattening on legume-based pastures wag simulated under copservative
assumptions. Again, 8. decumbens showed to be more profitable than M. minutifiora, and
tsgume-based pastures with minimum irputs sppesr to be alernatives much more
attractive from the economic standpoint. Rasults of sensitivity analyses indicate that the
valus of the inputs applied 1o pestures, as well as the fraquency of application, sffect the
profitability tevels significanily. Animal ragponge to pasture fortilization hasto be relatively
high in order 1o be profitable. It is concluded that minimum inputs (flow establishment and
maintanance cosis), appear to be the correct research strategy for systems in which the
balk of the herd grazes improved pastures. Higher levels of inputs might be afforded enly by
systems using & small pasturs in a stretegic manner (high animal responseal, or under
highly subsidized conditions. *

* Economists, Beet Program, Centro Internacional de Agricuitura Tropioal, Cali, Colombia.
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Extensive cow-calf operations is predomi-
nant in the Llanos Orientas of Colombia®*.
Grazing native pastures, with stocking rates
varying from 0.1 to 0.25 an/ha, and plain
salt supplementation {not necessarily adf
Hbitun) are the most common practices.
Some farms have a small arga in improved
pastures, usually less than 3% of the totat
area. The species most commonly used are
Meliniz minutifiora Beauv. and Srachiaria
decumbens Stapf. Herd productivity is in
general guite low. Average calving rateison
the order of 45-85%, abortions are high, and
reconceplion amonyg nursing cows s very
fow B, 11, 12}, High calf morntality is another
reason for the low extraction rate in the
region (1, 7).

In this study, farm level adoption of
alternative cow-calf production systems
was evaiuated using preliminary resuits of a
partial life cycle experiment conducted in
Carimagua. The experiment was corxfugted
in the Cemtro Naciona! de invaestigaciones
Agropecuarias—Carimagua of the Institute
Colombiano Agropacuaric {(ICA), as a
cooperative project between ICA and CIAT,
The objective of the expariment was to study
the effects of several management techni-
gues on reproductive and growth perfor-
mance of breeding bherds, and included the
following variables: mineral supplementa-
tion, grazing native savanna and/or M
minutifiora, ures-molasses supplementa-
tion, early weaning, and two breeds of sire.
Average resuits of four reproductive years
{reported in 1) were used in this study to
evaluate the profitability of selected systems
at the farm level. Urea-molasses
supplementation was not included as an
alternative gystem since no effect on
reproductive parameters was detected inthe
experiment {1}

SYSTEMS AND ASSUMPTIONS

The experimental treatmemts considerad
as alternative systems for evaluation at the
farm level were:

* For & detsiled description of the snvironmentsl
condltions as well as of the prevailing production
systemsee 4 6.8 7, 8.9, 10, 11, 12
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Systems 1 and 2: Traditional systems
with all animalg grazing native savanna and
ad fHibitum salt supplementation with an
average intake of 12 kg/vyr7AU of salt{asin
Herds 2 and 3 of the sxperiment). In System
1, calf mortality was assumed to be 15%
rather than the gxperimental result of 28%,
since this Ianer value appears 1o
overestimate actua! farm losses. In fact,
even a 15% calf mortality implies a decreas-
ing herd over time. Thus, System 2 was
included as a more representative case of
the most comman system prevailing in the
area.

Systems 3 and 4: All animais grazing
native pasture and receiving ad fbitum
supplementation of a full mineral mixture
with an average intake of 18 kg/yr/Al{as in
Herds 4 and 5),

Systems B and 6: Same as sbove but
weaning all calves at B6 days of age. Inthe
experiment, garly weansd calves were fed
0.75 kg/day of a carbohydrate-protein
supplemant (20% proiein} and ad lbitum
fresh chopped Axonopus scopariug (Fiigge)
Hitchc. during one month. During an ad-
ditional period of two months they were fed
.5 kg/day of the same supplement, while
grazing in rotation Paspalum plicatuium
Michx., Stylosanthes guianensis {Aubl.) Sw.
{when available), ard 38 mixture of M
minutifiora and Hyparrhenis rufg {Nees)
Stapf. After six months of age, calves grazed
native savanna and received only mineral
supplementation. Given the location and
conditions of the pastures used in the garly
weaning treatments of the experiment, and
in order to extrapolate reatment results to
farm level, it was assumad that such
pastures need 1o be irrigated duning the dry
season. Hence, the cost of small irrigaticn
equipment and the corresponding operating
axpenses and labor costs were charged to
this treatment.

Systems 7 and B: Cows, bulls and
unweansed calves grazing M. minutifiora
during the rainy season and native savanna
during the dry season; all animals were
supplemented ad lbitum with a mineral

{
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mixture with average intake of 22 kg/yr/AU
{as in herds 6 and 7).

Systerns 9 and 10: Same as above but
weaning at B6 days, with similar early
weaning treatment as Systems 5 and 6.

System 11: Same as System 7, but
grazing 8. decumbens during the wet
season with a stocking rate of 1.7 AU/ha,
and savanna during the dry season.
fleproductive as well as productive perfor-
mance was assumaed to be the same as in
System 7. The only additional treatment
assumed for this species, as compsared 1o
molasges grass, was 200 kg/ha of hasic slag
vary Two years.

Systems 12: Cows, bulls and unweaned
calves all grazing & hypothetical legume-
based pasture with a stocking rate of
2.0/1.0 an/ha in the wet and dry season,
respectively. In this system, reproductive as
well as productive parameters are given
arbitrary values considered desirable as a
target

for each particular system based on
experimental results (Systems 3 through
10}, two cases were considersd in terms of
calving rates and mornality. In systems
denoted by odd numbers, the experimental
values of these parameters were directly
extrapolatad to the farm level. In systems
danoted by even numbers, both parameters
were assignaed arbitrary values at the farm
levet that ware lowaer than those obtained in
the experiment. The tower values of calving
rates wers obtained ineach case by subtrac-
ting ona standard davistion from the cor-
responding experimantal mean values. Calf
maortality percentages were also arbitrarily
sat at lower levels under the assumption of
good management of animals close o
parturition.

The main biclogical parameters used to
simulate herd development under each
systemn are shown in Table 1. Since the
frequency  distribution of conception
weights of the heifers at the beginning of the
axperiment had its maximum at 270 kg, that

particular weight was used as the mating
weaight criterion for all systems. Mating age
far each system was estimated, simulating
heifer growth starting from average haifer
weight at 18 months of age as obtained in
the experiment for the corresponding treat-
mant, and thereafter according to average
annuzl weight gains as obtained in steer
expariments with similar treatments (B,
adiusted downward by 10% in order o
accoutit for male-femala weight differences.
in early versus normal weaning systems, it
was assumed that absolute weight
differences at 18 months of age were
maintained over time,

Other parameters used in herd develop-
ment for all systems were: bull:cow ratio of
0.08:1, culling rate of cows of 15%, culiing
rate of bulls of 20%, and an equal proportion
of males and females at birth.

METHODOLOGY

On the basis of these parameters and
assumptions, tha same initial herd of 180
cows was daveloped for all systems over a
2B.year period, for a commercial ranch of
2500-3000 ha, The net income flow of the
ranch was used to calculate the internal rate
of returmn of each system using the
discounted-cash-flow method. AH prices
used correspond to average farm prices of
1976, which were assumed constant over
time in real terms. The model used was a
computerized activity budgeting model
{HATSIM} developad at CIAT {2).

Pasture establishment costs usad in the
aestimation were those of conventional
planting in 1976:1.e.: U88120, 133 and 1568
per ha for ML minutitiors, B. decumbens and
the hypothetical legume-based pasture
respectively. M. minutifipra was assumedto
persist for 25 years without refertilization, 8,
decumbens was assumed to persist for 12
vears and to require only 30kg/ha of P20sat
establishment and every two vyears
thereafter. The legume-based pasture was
assumed to persist for 12 years and to
require 50 kg ha of P20y, 25 of K,0, 2008
and 20 kg/ha of Mg at establishment. The
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Table 1 Parametars used in herd development of alternative prodaction systems.
Parameters
Treatments Heifers’ mating
. rateb
Mineral Mortality rate
supplementa- Calving 2.3 34 4.5
Syatem Pasture tion Weaning rate  Calves® Adults years yaars yoars
= .
1% Native Salt Normal 46 15 5 ] 80 100
24 Native Salt Normal 50 8 5 0 80 100
3¢ Native FuHl mixture  Normal 66 12 5 0 90 100
4° Native Full mixture  Normat 81 g 5 0 20 100
g* Native Full mixture  Early 87 13 4 4] B8O 100
g9 Native Full mixture  Early e E: 4 4] B0 100
A M. mimatifiors + native  Full mixture  Normal 54 10 5 10 80 100
g M. minutifiors + native  Full mixture  Normal 80 Fi 5 10 S0 100
g¢d M. minutifiors + native  Full mixture  Early B5 B 4 0 80 100
0Hr M. minutifiorg + native  Full mixture  Early 7 7 4 o 90 100
11t 8. decumbens + native  Full mixture  Normal 84 10 5 10 80 100
121 Legume-baged + native  Full mixture  Normal 77 7 3 20 100 -
&\ e one year of 2ge
B Weight w270 kg
€ Based on four-year sxperimental results
9 Bavad on survey data
£ Calving and mortality of calvas are redured by ona standard deviation Al g with the otained in the axporiesng
t

feg wahizms of the parametsrs Are agsunmed,
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annual maintenance cost assumad for this
pasture was US$22 ha/yr, equivalent to
applying 30 kg/ha of P05, 100f K30, 50f 5
and B kg/ha of Mg.

Since prices of inputs as well as of cattle
vary according to distance from market, the
aconomic evaluation was carried out for two
regions: Region Abetween Puerto Lopez and
Puerto Gaitén, and Region B around
Carimagua which iz further away from the
market {Bogot4), Region A averages 280 km
from Bogoté while Region B averages 460
km from that city. Market prices of both
inputs and cattle were corrected for
transportation costs, to obtain prices at the
farm tevel for each of the regions.

RESULTS AND DISCUSSION

Table 2 summarizes the performance of all
systems for commaercial ranches of 2500-
3000 ha. The following anaslyses of the
results use the return on capital and
management as a measure of profitability.

Minerals

Systems 3 and 4, grazing native savanna
with minaral supplementation are the most
profitable of the alternatives considerad
with the only exception of System 12 which
simulates the case of a legume-based
pasture. These are followed by Systems &
andd 8 {which include early weaning), end by
System 2 {native savanna supplemented
only with salt).

Table 2. Summary of simulated performance of alternative production systems in Colombian

Lianos.
Area of
improved Braeding Annuat net Rate of
pastures hard size investment® income” retuen*®
Year  Year Region
Systam Initial Total Initial Total  Pasture Towai*™ 4 13 A B
(IR . 7- S e COWE ‘000 USS —_—
1 . - 180 127 - 80 6.4 5.2 5% 36
2 . - 190 182 - a0 7.5 7.3 8.1 63
3 . - 180 230 - 91 8.3 10.7 10.0 80
4 - - 190 230 - 91 549 10.2 38 89
5 12 12 190 180 4 87 50 108 g1 75
& 12 12 180 190 4 97 £8 7.8 84 74
7 450 850 180 325 78 172 8.7 a8 BO 3.7
B 480 6560 130 328 78 172 6.7 4.0 46 33
9 450 516 190 2860 87 180 4.2 18.2 63 48
10 450 516 190 280 67 180 477 16.0 52 486
L i 100 190 180 325 28 118 8.7 88 B5 na
124 95 182 190 325 5 121 7.5 278 140 na

* Values corrssporss to yeir B and Region A

- %iwimses walue of catiie and impravemeants, sxciudes value of land. Region A is between Puarto Loosr sud Puero

Fagion B near Tarimag
“** Based on susumad vakmg for animal padforassngs,
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When analyzing the viability of adopting a

new technology, the profitability of moving .

from the traditional system o new ones
neads to be considered. The incremental
rate of return may be used as an estirnate of
such profitabitity. That is, the return on the
additional capital, including operating
capital, required hy the new systam. Such
incremeantal rate of return is defined as that
rate which equals the discounted vahie of
the increments in gross revenue with the
discounted vatue of the Increments in costs.
In moving frorm System 2 to System 3, the

incremental rate of return was found 1o be

25% {Table 3). Hence, mineral supplemeanta-
tion may be considered highly profitable for
the Colombian Lianos. One of the reasons
why such a profitable practice is not vet
widespread in the region, may be the
reduction i net income veeurring during the
first few years after implementation untii the
additional calf crop obtained is sold {Table 2).
Since most farms in the region are large in
area, within farm distances are also large.
The lack of on-farm transportation causes
diffriculties in providing & regular supply of
minerals te all animals. lrregular minera!
supplementaticn probably reduces the im-
pact of this treatment, Besides the delay in

payoff and lack of on-farm transportation,
cther reasons such as absentea pwnership,
difficult access to the farm during the rainy
season and irregular market suppiy of high
qusality mixtures may help explain why
regular mineral supplementation is notyeta
comman practice in the region.

Early weaning

In spite of the high increase incalving rate,
this practice was not found to be profitable
with present costs and management
available in the region. As Table 2 shows,
the rate of return of System 5 was lower
than that of System 3. A substantial
reduction in net income was obsarved
during the first few years after implementa-
tion of this practice.

The relatively poor performance of early
weaned calves, especially those weaned
during the dry season {1}, the high cost of
carbohydrate-protein supplement and labor,
and the cost of establishing and maintaining
improved pastures contribute to this result,
overshadowing the geconomic benefits from
a larger calf crop. As pointed out in the CIAT
Annual Report (1}, “due to low soil fertility
and rainfall distribution, there is presently

FTable 3. Incremental returns on capital and managemaent, of moving from traditional system (2],
to aliarnative systems.,
Teeatment
incre -
Minaral Rate raentat
supplemen- ot rate of
System #asture tation invastment return return
000 UsSs %
2 Native Salt S0 8.1
3 Native Minerals 81 160
2 to3 1 - 250
B. decumbenst
11 native Minerals 118 858
21011 28 - 9.4
Legume-based +
32 native Minarais 121 14.0 -
2w 12 3 220
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no technology availabie {for the region) 1o
produce on farm at low input levels; (1) the
components for an adequate concentrate;
{2} year-round, high vielding cut forage
species; and {3} pasture species with ade-
quate feed value”. Therefore, at present,
early weaning is not profitable for con-
tinuous mating systems in the region, since
the practice requires year-round availability
of high quality feed,

Despite the delay in payoff, this practice
was slightly more profitable than normal
weaning in the irtensive pasture systems {9
and 10 versus 7 and 8), by increasing
breeding performance and thus reducing
pasture investment par unitof output{sale of
stears). Hence, rather than providing an
indication of present profitability of early
weaning, this result reflects the need for
reducing pasture cost if the bulk of the herd
is to graze improved pastures.

Since early weaning hag been shown to
substantially increase calving rates by
reducing lactation stress, it merits furthar
research not only in terms of a longer {than
B84 days] lactation period to avoid the need
for concentrata supplementation, butalsoin
terms of improving post-weaning calf per-
formance through an improved year-round
forage base. This again emphasizes the need
for pasture research.

improved Pastures

Systerns based on grazing M. minutifiors
during the wet season {Systems 7-8) were
found 10 be only half as profitable as systems
based on native savanna {Systems 3-4,
Table 2). Total investment nearly doubled in
the former systems because of the [ow
stocking rate of this pasture (0.5 AUsha),

With a higher stocking rate{1.7 All/halas
in System 11 {a simulated case with &8
decumbens assuming the same reproduc-
tive and productive parformance as for M.
minutiffors), the return on capital increases
markedly. However, the estimate obtained
for the incremental rate of return (8.4%) of
moving from the traditional svstem to this
one, suggests that for cow-catf aperations,

grazing the entire breeding herd on 8
decumbens is not highly profitable. As will
be seen later, subsidized credit would
increase its profitability,

System 12, a simulation of a breeding
herd grazing & legume-based pasture,
appears to be a promising alternative from
the economic standpoint. Both total ag well
as incremental rates of returns are attractive
{Tables 2 and 3. Furthermore, if similar
reproguctive performance could be attained
using a smaller area for strategic use {rather
than grazing the entire breeding herd on
such pasiure), return on {the smaller}
investment would increase substantially, In
such a case, the probability of adoptionby a
wider hase of producers would also be
increased. Strategic use refers to grazing the
legume-based pasture with animais when
they have a high capacity of response. Such
would be the case of grazing during the dry
seasors, with cows which are under lactation
stress, of 10 recover sick or wesk animals in
order to avoid capital losses,

Native pastutes have a strong seasonal
pattern in terms of both volume of DM
production and guality {i.e.. digestibility,
protain content, . . . }. Since in general, in
terms of volume, this is also the case of
improved pastures {which make use of
capital, or scarce resource}, it is not a matter
of substituting one for the other, but rather
supplementing the native with the improved
pastures, thareby capitalizing on their
higher guality during the dry season.

Those improved pastures which are highly
seasonal producers, both in volume and
quality, but whose digestibility is low during
the dry season, may stilt be attractive for
fattening purposes in arsgas of high oppor-
tunity cost of land. Substitution of capital for
tand may be warranted in such 8 casedueto
high land values. Also, the possibility of
obtaining high compensatary gains may
allow for a rapid turnover of the capital
invested in the animals.

Howaever, for areas with low opporturity
vost of land, such as the Lianos, there is tittle
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advantage in replacing native savanna with
improved pastures such as M. minutiflors.
which are also poor in quality during the dry
season, In cow-calf operations, there are no
compensatory gains in the reproductive
sense. Lack of conception, as well as
abortions and higher mortality during the dry
season cannot be “compensated” during
the rainy season whan the pasture is
productive. Hence, emphasis in pasture
research should be on finding ways of
supplementing native savanna with im-
proved pastures of high nutritive value
during the dry sgason, rather than replacing
one by the other,

Jarvis's (3} conclusion after a detalled
analysis of the diffusion of improved
pastures in  Uruguay, supports this
hypothesis: “Most producers find the ar-
tificial pastures to be highly profitable when
planted on a small proportion of their
ranches, this small proportion providing an
improved nutrient base during the crucial
winter months: . . . {improved pastures} have
bean used to supplement the traditionsai
pastures, however, not to replace them . ..
{theyl have not been profitable jor most
ranches when planted to a large propor-
tion™.

Since improved pastures represent a
sizeable investment, not exempt from risk, it
it quite reasonable for producers to use
them in a “strategic manner’” as a supple-
ment ta forage awvailable from native
pastures. Improved pastures are thus first
grazed with animals which have a high
capacity for response. Further increases in
the proportion of area planted with these
pastures implies grazing with animals at
times that have lower response capacity
and, hence it may be unprofitable and risky.
Moreover, unless forage conservation {i.e.:
hay, sitage, . . ) is economical, forage from
the improved pasture will probably be
wastad during the wet season. Burning
piative pastures is a very common practice in
the region, but burning 1o remove inedible
forage and to stimulate fresh regrowth of
improved pastures ig in many cases risky.
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Undergrazing, as well as overgrazing. is also
risky in terms of pasture psrsistence,
particularly in the case of legume-grass
mixtures. As Jarvis (3) puts it, "the greater is
the proportion of improved pastures on &
ranch, the greater is the management
sophistication and dedication required”.

Thus, it seems logical 10 conclude that

-pasture research should emphasize good

quality forage for the dry season, and animal
management research on strategic use of
the improved pastures rather than for the
entire breeding herd.

Pasture persistence and sestablish-
ment failures

Table 4 illustratés the effect of pasture
duration on the return ta capital. n systems
using & lirnited area of improved pasture for
early weaning (such as System B), low
pergistence has a negligibe effect,
However, when the area planted is sizeable
ardd the stocking rate is low {0.44 Ali/ha),
the returns on capital arg quite sensitive 1o
pasture duration (Systems 7 and 81

Table 5 shows the result of a sensitivity
analysis of pasture persistence and es-
tablishment losses. Two cases are con-
sidered: System 7 and System 7', the latter
assuming 50% reduction in establishment
costs of this parnicular pasture M.
minutiffora). It may be obhserved that reduc-
ing establishment costs without affecting

Takie 4. Rates of return: sensitivity analysis
with respect to pasture persistence.
Pasture persistence {years)
Sysiem 24 12 g 6
% return
5 a1 2.0 8g 8RB
7 8.0 2.8 1.3 -*
it 71 59 5.0 3.7
g 6.3 42 2.7 Q.9

* Kegaues value
= Assummng 50% reductien i establishmant costs.
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Tahle 5. Rates of roturn from System 7 sensitivity analysis with respect to pasture persistence

and establishmant tailure,

Pagiure persistence (years)

24 12 g
Pagture
establishment
failures Al Forr 7 7 ri ¥
% area % return
) 50 71 2.8 5.9 13 50
20 44 6.7 24 5.6 09 48
40 4.0 6.3 2.0 5.2 0.6 4.3
80 35 8.0 1.7 4.4 0.3 40
80 3.2 57 1.3 4.8 Q.0 is8
*  Actust oost
oA ing BO% on in Blighmen: Costs.
carrying capacity not only increases returns  Financing

to investment, but also implies that these
returns are less sensitive to establishment
failures andto persistence risk. Thisis one of
the reasons why & minimum input
philosophy, and practices such as minimum
tilfage represent promising alternatives
when the improved pastura is grazed by the
entire breeding herd {10} They maynotba as
relevant whan daaling with very small areas
for strategic use only,

In Colombia, as in some other Latin
American countries, the nominal interest
rate on lpans is lower than the inflationrats,
This implies financing under subsidized
conditions, Table 8 is included to illustrate
the effect of this type of incentive on the
return to the cattleman’s own capltal. The
following conditions are assumed: an an-
nual expected inflation rate of 30%, 18%

Table 6. Rates for return on preducer’s own capital and management from alternative systems
roceiving cradit under subisidized conditions,

Percent financing of initial investment

System o 20 40 80 80
% return
2 8.1 {nal* {n.a.) {n.a.) {n.a.)
3 10.0 10.8 (12.8) {15.1) (18.8)
7 5.0 5.6 6.3 7.2 {8.8}
7' 71 7.9 83 10.2 {120}
11 8.5 8.6 1.8 131 {16.8}
* Fgyres in parsntt are impr i| cases i oniy for dusirstion
- A 0% radguction in i COBIS.
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nominal interest rate and a four-year grace
period on a 12-year Ioan. These conditions
are presently found in the Llanos, though
they may not necessarily prevail over the
long run. As the proportion of initial invest-
ment financed under these conditions
increases, so does the profitahility of all
systems. But, even under 0% financing,
System 7 {grazing M. munutifforg) % not as
profitable as Systems 2 and 3 {native
savanna plus salt and minerals, respective-
Iy} without financing. However, such is not
the case of Systerm 11 which simulates
grazing of 8 decumbens. Beyond 30-40%
financing under such subsidized conditions
this system becomes more profitable than
Systems 2 and 3. This may explain why
many producers in the Lianos are adopting
this particular improved pasture.

Land values

When analyzing the profitability of aiter-
native production systems which are
relatively similar in intensity of land use, the
value of land is notincluded in the amount of
initial investment. The relevant question is:
which of the production systems is more
profitable, considering thatthe producer has
already invested in land?

However, when comparing the returns on
capital of a given technology in two

ecologically similar regions which face
different input-output prices, because of
distance to markets, the value of land has to
be incorporated in the analysis in order to
axplain profitability differences between two
regions, if the same technology is adopted in
both areas, land prices are expected to
compensate for the difference in profitability
due to different input-putput prices. The
regions further away from the market, and
hence with the least favorabls prices, will
have a lower return on capital when the
valua of land is not inciuded in the amount of
initial  investment. This  explains the
difference in returns bebween Region A and
Region B, as shown in Table 2. For example,
comparing normal weaning systems (3 and
7} against early weaning systems 5 and 8
respectivelyl # may be observed that the
regional differences in return dre larger in
the case of systems incorporating early
weaning. This indicates that technology
using a larger volume of inputg has a lower
probability of adoption in regions further
away from the market, due to transportation
costs,

Table B illustrates the effect of a land-
saving technology {improved pastures} on
the total return to producer’s own capital
{including tand value), it was assumed that
the reat price of land increases at an annual
rate of 2%. The area beiow the line

Table 7. Rates of return® from System 3 (native pasture and mineral supplementation}:
sensitivity analysis with respect to land values and percent financing of initial
invagtment under subsidy conditions.

Percent financing on initial investment®*

Land value ) 20 A0 60 80
Coi$/ha Uss/ha % return
0 G 100 10.8 12.8 16.1 8.8
500 14 8.9 7.2 18 8.6 8.4
1000 28 85 57 6.1 6.4 68
1800 43 &7 4.8 81 %3 5.6
2000 58 42 4.3 45 4.7 49

* Ratds of returr on producer’s own capitat and mansgement. and oo 1018l invesiment including land value

*t Exciuding land vaius.
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Table 8. Rates of return® of System 11 (8 decumbens plus native pasture and minsral
supplemeantation): sensitivity analysis with rezpsct to land velues and percent financing
of initial investment under subsidy conditions.

Percent financing of initial investment**

Land value ] 20 44 60 80
Lol /ha UsSsha % return
a 0 85 9.8 PEE}MWM} 31 16.8
§00 14 85 70 70 85 l 8.5
1004 28 5.4 58 &2 87 7.2
1600 42 48 &1 5.3 57 4.0
2000 5g 4.3 4.6 4.8 50 52

* Riates of return on producar's own capitel and management. and on total investment including Tand value

" Fimaneiny of initial investment exciuding land

represents situations inwhich System 11/8.
decumbens plus minerals) is preferable 10
System 3 (native pasture plug minerals;
Table 71, using total returns oncapitalas the
criterion. This explaing in part why land-
saving technology {improved pastures with
high carrying capacity), even under gimilar
ecological conditions, are adopted first in
areas closer to the market which have
higher fand values, as is observed inthe case
of the Llanos Orientales,

In surnmary, the fact that in the Lianos
many producers are planting 8. decumbens
although it is not more prolitable than the
traditional system, could be explained by {a)
subsidized financing, {b} higher land values
in regions close t{o the market, {o) lower
establishment costs than those assumed in
this study, and {d} use of improved pastures
for fattening purposes, as discussed next.

Fattening systems

A 1000 ha fattening farm in Region A was
simulated, based on four years of ex-
parimental results conducted in Carimagua
i1, B). As in previous cases, the economic
analysis was carried out for a 2b-year
pericd. Prices of 1976 were used and were
assumed constant over time and expressed
ire rgal terms. The net income flow was used
to calculate the internal rate of return using
the discounted-cash-flow method,

Four fattening systems were evalugted:
{A} grazing M. minutiffora for 274 days with
a stocking rate of (.44 AU/ha, (B} same as
abave but with a stocking rate of 0.88
AlU/ha, {C} grazing B. deeumbens during &
similar period, 81 a stocking rate of 1.3
AlU/ha, and (D) same as above but with a
stocking rate of 1.7 AU/ha. Results for the
four systems are reported in Table 9. Using
return on capital (excluding value of land) as
the criterion, it may be seen that although
System B vields more output per ha, itis less
profitable than System A which has a lower
stocking rate. Only in areas with high land
values woukd Svstem B become more
profitable than A,

A similar conclusion couid be reached
comparing Systems C and D That s,
aithough the capital invested in pasturg is
praducing moreg in the systems with higher
stacking rates, capital invested in animals is
producing substantially less, overshadow-
ing such benefits and yielding an overall
tower rate of return. Thus, under these
conditions, the optimum stocking rate
appears to be closer to maximum production
per head than to maximum production per
ha.

System C is substantially more profitable
than the other systerns, This result tends to
support those obtained in the simulation of
Systerm 11 with the breading herd grazing 8.
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Teble 8. Animal performance and rates of return on capital' and management from finishing
cattle on improved pastures in the Colombian Lianos.
Production Bata
Stocking of
System Pagwre rate Per-head Per ha return
an/ha g/ day ke A yr kg/yr %
At M. minutiflora 0.44 416 114 50 7.2
B M. minutifiora 0.88 277 76 67 4.8
c? B. decumbens 1.3 378 103 134 129
pe 8. dseurmbens 1.7 82 80 136 8.0
g4 Legume-based 2.1/08 411 160 270 183
£ Legume-based 2.1/08 BOO 182 aze 25.2

Expiuding valse of and

Basnd on fout voar experimental rasults

Baneit o0 three year experimanial sesulis

Parameters on animal performance are assumed valuss,

o o

decumberts. As already indicated, it was
assumed in the calculations that this
particular species could persist for 12 years
without a loss in productivity and needs no
refertilization except for 30 kg of P, O every
second year. It should be pointed out,
however, that there is ne conclusive
gvidence regarding maintenance of produc-
tivity of this species without periodical N
applications bevond the fourth year,

in addition, two systems for fattening (E
and F} on a hypothetical legume-based
pasture were simulated for the same region.
Weight gaing agsumed as well as the
resulting return on capital and management
are reported in Table 8, Preliminary research
rasults, because of lack of persistence of the
tegume-S. glanensis in this case, lead us
16 beligve that the assumed liveweight gains
per head and per ha are feasible, if not
conservative (1, 6). Comparing the returns
on investment of the systems using grass
species {A through D) with those of the
systems using legume-based pastures (E
and F), the expected superiority of the latter
two is confirmed, thus reinforcing the need
o continue seeking persistent legume-
based pagtures for these savannas.
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Table 10is includedto iltustrate the type of
econamic resuits which couid be expected
from differont pastures needing different
tevels of inputs with different frequencies in
order to achieve similar animal production.
Each cell in the table represents a different
pasture requiring application of a given
amount of fertilizer, with a given frequency,
in order to vield the same output per ha with
the same stocking rate as in System C{Table

Tabie 10. Returns of investment®™ for
simulated fattening systems having
identical animal performance with
the same stocking rate, but
requiring epplication of inputs with
diffsrent fraquenciaes,

Value of inputs (USS/ha)

Frequency 0 28 42 56
% return

Every year 12.1 46 o

Evary 2 years 121 856 67 b0

Every 3 years 121 102 87 76

Evary 4 years 12.1 104 97 89

* Exchaking lnd velue
-+ Negutive celues,

1



91 In Carimagus {Region B) and at 1978
prices, the amourds indicated in Tabhle 10
would buy the following amounts of N or
P}ng

Nutrient Source 8528 USs42  USsHB

kg
N Urea B0 75 100
Palyg Basic slag 67 101 136
P,O5 TSP 39 58 78

As may be seen in Table 10, other things
baing equal, pastures needing frequent
fertilization {(at even jow levels) are markedly
less profitable than the ones needing only
low establishment rates. Pastures neading
the same fertilization with higher frequency
are also substantially less profitable, Inorder
to compensate for such differences in
returns, animal response to fertilization of
the pasture needs to be rather high. For
example, if a pasture requires a
maintenance rate of 75 kg N/ha every year
(costing US$42), it is estimated that animal
production has to be at least 50% higher in
order to be as profitable as System C /8.
decumbens}.

Thus, it seerms logical to conclude that, in
the case of the Carimagua region, pastures
needing high and frequent fertilization could
become economic alternatives perhaps only
for strategic grazing by those animals with
rather high response capacity.

ARernatively, for systems in which the
bulkk of the hard is on improved pasture
{fattening farms, or grazing the sntire
breeding herd}, the sbove results clearly
indicate the approprigteness of selecting
spacies and varieties bazed on minimum
input criteria, and therefore again reinforces
the need for seeking legume-based
pastures.

CONCLUSIONS

in the case of the Llanps Orientales of
Colombia, full mineral mixture supplemen-

tation is highly profitable. Factors such as
delay in payoff, lack of on-farm transporia-
tion, absentee ownership, difficult access 1o
the farm during the rainy season and
irregutar market supply of high quality
mixtures may restrain the adoption of this
practice in the region.

In spite of a striking increase in calving
rate, early weaning was not profitable at
present costs and management re-
quirements in the region. However, this
practice merits further research intermsof a
longer {than 84 days) lactation period to
avoid the need far concentrate supplemen-
tation, and in terms of improving post-
weaning calf performance through an
improved year-round forage base.

Field research has clearly identified poor
quality of native forage, particularly during
the dry season, as the second major
constraint to increased beef production in
the region. Systems based. on grazing the
entire breeding herd on M. minutifiora
during the wet season and native savanna
during the dry seascn were half as profitable
as yeagr-roundd grazing on nalive savanna,
This s due to the poor guality of this
particular species during the latter season.
Thus, the importance of developing a good
quality forage base for the dry season is
confirmed. This is not a8 matter of sub-
stituting native with improved pastures, but
rather supplementing the former with the
latter, thereby capitalizing on their higher
qualily during the slack season. Further-
more, given the absence of compensatory
gains in reproduction, emphasis in animal
managemeant rasearch should be given to
strategic use of improved pastures rather
than 1o grazmg -them with the entire
breading herd irrespective of the
physiclogical status and/or condition of
each animal

Comparisons of economic resulis ob-
tained from simulating performance of
legume-based pastures vis-a-vis the two
grasses considered (M. minutifiora and B.
decumbans), reinforce the need to continue
segking legume-based pastures. Finally,
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results of sensitivity analyses clearly in- ing capacity not only increases returns to
dicate the appropriateness of selecting investment but also impiies that these
species and varieties based on a minimum returns are less sensitive to pasture es-
input strategy. Reducing establishment and tablishment failures and to persistence risk.
maintenance costs without affecting carry-

10.

11.

12.
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