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THE ROLE OF CARIMAGUA.

Carimagus is the main research station for the Tropical Pastures Progranm
ofé CIAT. It was founded by the Instituto Colambiano Agropecusrioc (ITA)
in 1949 as an investment in the future by the Cpolombian government
ieading to the deveiépment of thg vast savanna rescurces of the Eagtern
plaine (Llanes) of the country.

The Tropical Pastures Progras and the Tassava Progras have worked at
Carimagua since the late 70°s, while in the current year the Rice
Progras has inftiasted research activities in association with the
Yropical Pastures Progran.

ICA's main research dctivities have been in soil characterization and
sanageaent, in {he characterization of the native grasslands, and in the
utilization of improved pastures in cow-calé production systenms. They
have also worked on oil paim, mango, cashew and annual crop production,
During the last years ICA's work has been forussed oo utilization of
toproved pastures as well as in cattle wmanagement, reproduction, a&nd
breeding.,

Research of the Tropical Pastures Program of CIAT during the 80°s
focussed on the seiection and develepment of new gersoplasam {grasses and
leguaes) adapted to poor acid soils {Oxisols), represented by Carimagua,
at well 2s for resistance to prevailing pests and diseases. The best
germoplasm selections have been studied for their compatibility in grass
legume assoriations under grazing. Their potential for animal production
has also been assessed, and together with ICA, the Trapical Pastures
Program is now exposing the promising new pastures to farmers’ condi-
tionsg throughout the Llanos.

Twy grasses and two legumes have so far been released cosercially by ICA
and are being adopted widely. They are the grasses Andropopon Qayanus
tv Carimagua (CIAT 4621} and Brachidria dictyopuera t¢v Llansro {CIAT
6133} and the tegumes Stylosanthes capitata cv Capica (CIAT [0260) and
Controsema acutifolium cv Vichada (CIAT 32775,

In addition to the materials already released for the Llanos =cosysien,
the Tropical Fastures Program has several new generations of germplasa
in the pipeline, Among the promising materials are new atcessions of



the leguaes Arathis nintoi, Lentrosens brasilianus, Desmpdiua

ovalifolium, Centrosema macrocarpum, and Flemingia magrophiia and the
grasses Brachiaria hrizanthaz and Panicum maximum,

The Tropical Pastures Progras is sure that these new adapted nmaterials
have great potential to make an impact in the regio~ by increasing both
animal productivity and the sustainability of produrtion systems bhased

on them. However, the new technology brings with it two main challenges
far ICA and faor CIAT:

1. The need to assemble the new geraplasm selection in pasturss at
fare level.

2. The need to demonstrate and document the commercial feamibility of

animal production in sustainable grass-leguae pastures with minimum
inguts.

The Tropical Fastures Program recognizes that these new systems will

require better management in order to ewplaoit their full potential in
intensive production syste#s,

A very important task for the Tropical Pastures Progras during the
coming years will be to develop knowledge and understanding of the way

these pasture function in terms of how the seil-plant-animal conplex
interacts with management, with special easphasis on nutrient c<ycling.
Similary, knowledpge and understanding of the interactions between crops

and pastures will be neesded to develop systems of ley fareing in
S5avannas.

The Carimagua and the Llanos visits have been grganized to give a bhrist

pvervisw of the work of the Tropical Pastures Program in this écosysienm
and its relevance to the general mandate of the program,



SOIL-PLANT-ANINAL MANAGEMENT RELATIONSHIPS AND NUTRIENT CYCLING

The use pf improved grass-lequme pastures to increase animal
productivity in tropical savannas offers new challenges for the Tropical
Pastures Program. In addition to opraoviding new adapted gernmplase, the
Tropical Pastures Program nmust alsoc develop the components of gasture
management technpology that make it passible to sustain groduction in the
langer ternm, 8 team effort within the Frogram will bg focussed
specifically towards incorporating studies of the sgil-plant-animal
interaction into the process of evaluating new geraplase. Gtudies of
the plant-animal interface are seeking tn understand how different
practices of animal managenent influence plant persistence and
aroductivity, GBtudies o4 nutrient cycling will comcentrate on evalua-~
tion pf gains and losses of nitrogen in improved grass-lequme pasiures
and how the interactions between soil, seil, plant and management
influence the dynamics of phosphorus and cther key nutrients in grazed
systems.

The gresent conditions provide 4 unigue opportunity fo conduct stratsgic
resparch on aspects mentioned above, The Tropical Pastures Frogram has
the adapted germplass, the zkills and the resources. The expected
sutput of this effprt will be {1} to increase the iknowiedge and
understanding of the processes that are responsible for tolerance to
acid spils in adapted grasses and legumes and to seek way of utilizing
applied inputs most effectively; (2} 4o provide ta the RIEFT simple
methodologies to evaluate thess processes; (3) to devise better manage-
ment recoamendations for improved pasture at the farm level.
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PASTURE ADOPTION SURVEY OF THE EASTERN PLAINS OF COLOMBIA
(PRELIRINARY INFORNATION}

in order to estimate the degree of adoption of improved pastures and the
factors determining adoption, a sample survey of producers uf the two
main counties ({Puerto Gaitdn and Puerto Lépez) of the well-drained
.savannas of the Eastern Plains of Colombis was undertaken, This project
is heing undertaken jointly hy CEBA (Corporacidén de Estudios Ganaderos y
Raricolas) and the Tropical Pastures Program of CIAT.

A sample of Bb farss out of 728 {fares listed a- producing cattle

according to ICA records and of more than 40 hectares were randly chosen
and interviewed conducted.

The information requested caoversd the topics of resocurce andowment of
the +arms, land use, evelution of areas of pastures; management
practices related tg these pastures and planting intentions. fn
additional set o0f cuestieons specifically addressed the issue of the

adoption of Stylosanthes gapitata cv Capica, the first leguae released
by ICA for that region in 1983,

Encipsed is a selected set of tables and graphs covering the most
interssting topics.



LAND IN PASTURES, EASTERN PLAINS OF COLOMEIA, 1989+

Estimated
area Parcentage
Pasture thectares) of Brrorss
Total area 290,029 9.2
Hative pasturses 871,644 21.7
Improved pastures 90,755 0.4
Legume grass associatiaons 7,009 44.0
¥ Extrapolated from survey of 8& faras in the Municipios of
Puerto Lépez and Puerto Gaitdn
#%  Error probability = 20%
PASTURES IMPROVEMENTS BY SPECIES.
EASTERN PLAINS OF COLOMBIA, {959+
Eetimated
area Pgrcentage
Species {hectares} of error#s
A, gayanus 3013 44,1
8. decumbens 47853 28.1
B, humidicolas 27232 23.8
B. dictyoneura 1343 bh.4
B, brizantha i35 83.8
A. gayanus * 8. capitata 2482 79.1
A, gayanus + G, acutifoliunm 339 128,14
B. decumbens + 5. rapitata 1490 bb. 1
¥ Extrapolated from survey of B84 farms in the Municipios of

Pyerto Lépez and Fuerto Gaitén

¥%  Error probasbility = 20%



AROPTION RATES BY SPECIES.
EABTERN PLAINS OF COLOMBIA, 1989+

Adoption

rate Percentage
Species or associations {4 of error#s
A4. gayanus 14 28.7
B, decumbens &5 8.4
B, humidicola 70 7.6
B, dictyoneura 9 34,0
B. brizantha 3 40,7
f. gayanus + 8. capitata 7 42.1
f, gavanus + L. acutifolium i 106.9
8. decumbens + 8§, capitata & 46,5
¥ Survey of 86 farms in the Municipios of Puerto Lipsz ang

Puerto Gaitan

¥ Erraor probability = 29%



BRACHIARIA DECUMBENS
EVOLUTION OF ANNUAL PLANTINGS AND STOCK
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BRACHIARIA DICTYONEURA
EVOLUTION OF ANNUAL PLANTINGS AND STOCK
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ANDROPOGON GAYANUS
EVOLUTION OF ANNUAL PLANTINGS AND STOCK
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BRACHIARIA HUMIDICOLA
EVOLUTION OF ANNUAL PLANTINGS AND STOCK
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GRASS-LEGUME ASSOCIATIONS
EVOLUTION OF ANNUAL PLANTINGS AND STOCK
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CAPICA ADOPTION: DECISION TREE

84 Farms surveyed

230 Heard about Capica

39 Considered useful

18 ‘Tested it.........~.....:~.. 100%
iS5 Had good results.....onsenss QSXAQ
6 Expanded areasS..scsnnsssvnns Sk
4 Plan additional plantings... 22%

{prelisinary results)
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ECONOMIC ANALYSIS OF A GRAZIING TRIAL:
THE CASE OF BRACHIARIA DECUMBENS VERSUS B. DECUMBENS
WITH PUERARIA PHASEOLOIDES ON THE EASTERN
PLAINS OF COLDMBIR

t. Introduction

It is generally acrepted that adoption of new pasturs technolagy is

tlosely related to profitability to the oproeduger of investaents
assnciated with improved technology. '

Several studiess have demonstrated that profitability of some new pasture

- technologies is superior to profitability of traditional technalogies

{see MNares and Estrada, 1978}, G&Given that demand for animal products
is not perfectly elastic, one of the final effects of technological
change at the aggregate level is the gradual reduction in real oprices
received by the producer as supply is expanded, which iaplies &8 aedium~
to long-tera reduction in profitability of new technology and in  the
leng run a non-stimulus to technological change,

This present article utilizes eyperimental information from 38 grazing
test conducted at the Carimagua Research Center to compare the profit-
ability of establishing pure grass pastures {traditional technology! and
gssociated ones based on grasses and legumes {(improved techaology), and
to guantify the impact of the possible reduction in cattle prices due te
an eventual massive adoption of new fechnology on these profitabilities.
The impact of possible increases in the costs of establishment on  the
profitability of the improved technology is also measured., ULikewise, it
establiishes the range of price variation in which econoaiz benefit of
the improved technology is superior teo that of the traditional technol-
ogy, given two sources of risk: reduction in catile grices and an
increase in the establishment costs o0f improved pastures,

2. Methodology

The frawmework of econamic analysis assumes a closed smarket econcwey,
where expansion of supply deftermines reductions in price of the product
afferzd {for axzmple, aeat ar 2114}, The anzlvsis assumes 3an  imzlastiz
demand for meat, that i{3z. reduszizng {n a2arize af this arsdust  are



reflected in increases in ¢onsumption of meat from cattle in  lower
proportions than the decrease in price. As a resuli, the drop in price

impligs an increase in resl incose of consumers as morg- meat can De
consumed the same level of incoase,

gn their part, producers, wupon increasing their productivity due to
technological change, can produce greater volumes of meat at  lower
levels of unit cost, The difference hetween the wmarket prize and the
¢ost to the pruoducer represents a net benefit for the producer. When
the level of market prices and production costs become egqual, benefit fo
producers is halanced with the return to factors in eother uses and there
are no incentives to adept techrology and increase preduction of amszat
beyond this level. This can octur sither because of the continued
process of redartion in prices resulting from edpoption and technological
change, or because of the increase in marginal production costs, or 2
combination of these, Both factors constitute sources of risk associated
with the adoptiocn of 2 new technelogy.

In the analysis, it is assumed that investments in improved pastures lin
this case, the association Brachiaria decumbens + Pueraria rhaseglcides}
are marginal. That 1%, the cattle rancher has land available, and the
basic infrastructure such as housing, corrals, water points, fences, and
equipment, and that there do not exist restrictions for the ascquisition
of inputs and the hiring of sanpower, The problem is limited to
evaluating the profitability of new investments, associsted exclusively
with the improved technology with regard to the establishseat and
maintenance of pastures and the acquisition and management of cattle,

Figure | illustrates the effect nf the increase in supply due to techno-
ingical change on market prices and guantitiegs, Curve 00 represents
initial supply without technelogical change, given an initial demand DD.
Due to the increase in cattle productivity derived from the adeption of
new technology, <costs per wuait of production are reduced and total
-supply is intreased, shifting itself pivotally downward to 0 8,, The
market price, before the technological change, was Po. Due to the
increases in supply, with demand resaining constant, the new equilibriua
price is P.. At this new price, producers would be willing to sell the
guantity 8:, which is precisely the guantity that ceonsumers would be

willing to buy at the new price P., The area 0OLH represents spoial
henetits derived from a technological change of this nature,

It 15 assumed that the shifting of supply is pivetal divergent Decause

this shift reflects the existence ot 2 unitary cost of production under
which the suppiv of meat or milk with technology is not relevant.

t4
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Figure 1, Effect of increase in supply due to technological
change an market prices and guantities

2.1 BRinlogical and economic information

The analysis is based on experimental data of weight gain derived from 2
grazing trial conducted at the Regional Research Lenter, Carimagua, In
this study, weight gains of fattened steers in pastures of pure
Srachiaria decumbens {(“traditional technology®) and in asspciations af
B, decumbens and Pugraria phaseclofdes {"improved technology") are
cumpared,

B, decuwpnens is a fgrass well adapted to conditions pf the Eastern Flains
of Colombia, not only because of its tojerance to low levels of natural
soil fertility {(Spain, 1979) but also hecause of its animal productivity
and esse of sanagement. P, phageplojdes (Kudzu) is a legume moderately
adapted to acid soils, being more desmanding in terms of nutrients than
zther lzgumes with greatsr adaptation.



The Livestock Research Center at Carimagua is located 32¢ ¥s to the east
of ¥Villavicencio, at 4°37° N and 175 m.a.s.1., in an area representative
of the well-drained savannas of the Eastern Plains of Coloabia. The
mean tesperature is 26°C, with rainfall of 2000 ®m and a marked dry

season from the middie of Deceaber to the end of March {(Tergas et al.,
1984},

The soils are Ouisols, acid (pH 4.5, BbYL 2luminpum saturation), low in
available phosphorus {i{.2 ppm Bray II), and low in interchangeable
calcium, magnesium, and potassium (0.2 meg/i00 g) (Bdnchez and Tergas,
19793, '

The experimental design consisted of randon blocks with  three
trestments: pure B, decumbens and B, decumbens in asseziation with P,
phasegloides established im blocks and strips, the latter leguae
representing 304 of the total opasture area. The gconomic anslysis was
carried out by comparing pure B. decumbens and B, decumbens in associa-
tion with the legume planted in strips.

Table | supmarizes animal stocking rates and weight gains per animal,
atcarding ta period and year, obeerved in the experiment in the period
1979~1987*., In Table 2, averages of production and productivity are
presented, slong with assumptions on cattle prices, costs of establish-
ment and refertilization of pastures, and maintenance of the cattle used
in the analysis,

The asaxperimental stocking rates that caorrespended o animals of
aporovimately 150-200 kg were adjusted to egquivalent storcking rates for
animals of 300 kg, with which the stocking rates finally used reseable
more those observed on commercizl farms of the high plains.

The experiment was cdeveloped under flexible grazing conditions with

adjustments in animal stocking rates according to the period of the vear
and pasture conditions, Experimental fertilirzation includes P20s., K20,
Mgl, and § in guantities and years that appear in Table A3, The weight
gains per animal per day were assusmed to be egual for the experimental
animais and the 30d~kp steers, in spite of the fact that younger animais
have a greater rate of conversion with which one could be overestisating
weight gains for 300-kg animals. However, said overestimation would be
similar for the animals in both trestaents, for which differ-nces
betwesn treatments would he paintained. '

- A A " T W P W T T e M W A S ey i o

1/ Fer more detziled infarmatiaon an the exporizent, ¢onsell Tergas 2%
al, {1984} and CIAT {1083, 1984, 985, 193% zad 1787,
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Table 1. Waight gains in fattening of steers in Brachiaria decumbens
and in association of Brachiaria and Kudzy

Height gains

{kg/animal}

Stocking rate bry fainy  Annual

Year {dry/rainy) peripgd peried gain
1979 B, decuabens 2.0/2.¢ 4.5 131.8 134.3
B, decumbens + Kudzu 2.8/1.% 33.2 1435.1 178.3
1980 B. decushens 1.0/72,¢ 7.0 119.3 124.3
B, decumbens + Kudzu 1.0/72.0 47.9 114.2 181.7

1981 B, decumbens 1,0/2.9 bi.4 120,7 182.1
8, decumbens + Kudzu 1.0/2.¢ 71.2 133.3 204.5
1982 B, decumbens 1.0/2.0 42.8 91.3 133.8
. dacumbens + Kudzu 1.0/2.8 78.2 92.3 176.5
1983 B. decumbens 1.0/2.0 44,59 74.7 119.2
B. decuambens + Kudzu 1.0/2.0 75.8 128.4 204,12
1984 B, decusbens 1.0/2,0 43.3 B7.0 130.3
B. dercumbens + Kudzu 1.072.0 80.2 114.90 194,32
1985 B. derushens {1,0/2.0 27.% 94.2 123.7
8, decumhiens + Kudzu 1.072.0 39.9 113.0 1532.9

1985 B, decumbens 1.53/2.8 0.5 45.8 70.7
B. decumbens + Kudzu 1.571.3% 14.1 i13.9 127.%

1987 B, derunbens 1.0/2.6 55.9 11,5 97.4
B. decumbens + Kudzu 1.6/72.0 64,7 33.8 138.§

e o A . 48, Wi SO SR B b s e s o e et an ram - — . — s "-o-"

SOURCEY Lascano and Estrada (1989)



Table 2. Principal assupptions for the ralculation of profitability of

pasture technolagy in fattening of steers, Carimagqua,
Colombia, 1979-1987

S 1ae g e oy

Association
B, decumbens + Brachiaria

Assumptions P. phaseploides decumbans

i, Production and productivity

2,

ail

b

Weight gain

 grams/animal/day 4739.9 a 339.4 2
. kg/fanimal/year 174.8 123.9

« Kglhectare/period 293.4 214.9

« tarrying capacity (AU/hal b 1.48 ¢ .75 ¢«
Steer weight (kg)

« initial 300.0 300,0

. #inal {12 ponths of fattening) 474.7 © 423.9

Establisheent, duration and carrying
capacity of the pasture

al
b
£}
4’
gl
+1

&)

L

Establishment periocd (monthsg) | . 8
Production period {months! 12 12
Evatuation period {manths) {29 120
Ezstablishment cost (US%¥/ha) 4 1X6.28 # 104.98 »
Maintenance fertilizer cost {US$/hal 55.80 4 32.22 ¢
Frequency of rafertilization (months) ad 48

. Prices and other costs

initial price (US$/kg livewmighi):

« thin steer 0,892 0.92
fat steer ( 0,990 .50

Steer maintenance cost {(US$/ampnih) 0,97 8.97

Al
[

Ll iy
P

E-h
M

e e - . - o et e .

SOURCE:s Lascann and Estrada, 1979, MWeight gain is a wgighted
aversoe of gain in  the dry geason (124 davse) and in the rainv

. season {241 davs) over nine years of grazing.

fn the +final calculations, & stocking rate of 1,1 UA/ha was
gmployed in the two treatments due to the fact that stocking rates
were adjusted according to steer weight,

#eighted average for nine vyears of the stocking rates in the two
segasnns, dry and rainy.

US¥ of November 1987. Exchange rate 1US§F = $258.74 Colonbian pesos.
For the assocliation the planting density i3 2 kg/ha of Brachisria
decumbens and 2 kg/ha of Pueraria phaseolgides, For the pure grass
the density is 3 kg/ha. '

The mintmum input fertilization includesy 2850 kg of rorck phosphate,
100 kg of magnesium sulfate, and 30 kg of potaszsium chloride,
Fertilization of the pure grass includes 230 kg of rock ofosphate,
A maintenancte fertilization evervy four vears 1is assumed., with

fapitirztian lavels =gu03l %4 “RHare sy cstabll zhnment,
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2.2 Methods of snalysis

Far the economic analysis, a sismulation model of fattening of steers was
employed, which assumes a pasture persistence of 10 years, at the end of
which it is agsumed chat residyal value is zero. The model was prepared
on an electronic LOTUS sheet, eeploying techniques of partial bodgets
tor the calculation of net income flow discounted during the production
period considered and the corresponding internal rate of return (IRR}®,
The sodel sisulates the eéffect of variations in prices and costs over
the internal rate of return in the context of a sensitivity analysis.
For eftfects of simulation, the unit of area considered was one hectare,
in such a way that investments, income, and expenses are calculated on
the basis of this uynit, This implies an assumption of comstant vyields
to scale, with constant unitary costs,

The economic analysis was elaborated esploying two levels of establish-
aent and maintenance fertilization costs. In the +first case, the
economic evaluation was carried vut esploying establishment and
paintenance fertilization custs pbserved in the experiment, In the
sgcand ctase, *he evaluation was conducted with establishment and
refprtilization costs estimated under the concept of use of minimunm
inputs (see Tables 2 apd Ai}, This lazt concept contains & very
important part of the philosophy of CIAT's Tropical Pastures Program for
the design of technology appropriate for marginal areas, where because
of distances to markets, cattle prices are relatively low and those of
inputs relatively high, due to the elevated costs of iransportatiaon.
This tauses the apprapriate technalagy for these regions to he
characterized by a low level! of use of gurchased inputs <{sachinery,
fertilizers, seed, agrochemicals, etc.).

The analysis of sensitivity to reductions in the price of beef, due to
technological change, was conducted ex ante. To that effect, it  wWas
assumed that the producer attempts to maximize seconomic benefits;
theretore, te make the decision to sdopt isproved technology, he hopes
to obtain a profitability at least equal to the current profitability of
traditional techpolegy. The sensitivity analysis was griented toward
determining the level af price reduction in which the intarnal rates of

" —_ - W W U - W T O T W A

if The internal ate of return (IRR) is a criterion to evaluate the
financial profitability of investment projects. It is defined as
that rate of interest that equalis the present value of benefits ang
costs assgciated with a2 specific project. I+ the IRR is greater
than the opportunity or sarket interest rate, it is said that the
praject is economically prafitable. Far more iasformation on
aconomic znalysis of agricultural investments, see Bittinger (1972}
and Mgkehan and Malcolam 19830,

i?



return of traditional technology and of improved technology will tbe
equal. The difference between these internal rates of return is
interpreted as a seasure of the megnitude of production and market rizks
that improved technology is capable of absorbing before ceasing to be
attractive to the cattle rancher. '

Investments in pastures and cattle were evaluated at their replacement
cost, using November [987 prices and assuming that these remain constant
in real ternms,

Raductions in price of fat cattle are gradual throughoul the tfen vyears
gf the evaluation periad corresponding to ten fattening cycles. Thus,
for exanple, & total drop in prices of 104 occurs in & lapse of ten
years, It is assumed that the price of fat cattle is reduced more
rapidly than that of thin cattle, as g result of an initial increasg in
the supply of fat cattle. In the present case, the lag in the drop of
thin-cattle prices with regard to thase aof fat cattle is ore vyear,
assusing gradual reductiona in price of the latter type of cattle
starting fros the second year.

3. Analvysis of Rezults

Cattle ranchers face not only market risks but also production risks
derived from variations in climatic conditiones and incidepce of gpests
and diseases, among other factors, which are widely documentad in
diverse CIAT Annual Reports, The level of production risk is manifested
in the high variability of weight gaing and ailk production and,
tonsequentially, in income, cash flows, and profitability of investaents
in pastures. Said variability should influence the adoption of new
technaology, assuming that there exists some degrse of aversien to risk
an the part of cattle ranchers. )

In the present sxperiment, weight gain of the association (8, decumbens
*+ P, phasenloides) was found to be signrificantly superior to that of the
pure grass {B, decumbens} in both pericds of the year, but sarticularly
in the dry peripd, which is the most rritical period 2¢ the oroductive
process, where weight gain per animal per day of the assoriaticn was 8231
higher than that of the pure grass, Differences in yield between the
association and pure grass, between and withip periods of the year, were
statistically significant at the 5% error probsbility level {Tahle 3.

It was alsa found thal there exists a marked variability in weight gains
between and within periods of the year (rainy and dry}. The coefficient
af variation (CV} both for the pure grass as well as for the assotiation
is close to twe tines greastegr in the dry periad than in the rainy
serind. Haowewer, in fboth seasons the assoriction aressnts one leaet

x

cariability {CV of 14,8% ip *hzs  siipny nerian inp O A et - SIS

20



neriod, in contrast to a CV of 29.74% and &7.94, respectively, for the
pure grass), That is, weight gains in the aseociation are less sensitive
to variations originating in climatic conditions and ather uncontrolled
factors., This dotuments that technology based on the asseciation with
legumes, under the experiwental conditions observed, is of less produc-
tion risk thap the pure grass oncte established.

Table 3. Variability in weight gain of the association versus pure grass in Jattening of steers at
Larinagua, second pericd of the year, 1979-1%87

lry season Rainy season Average
Purs  PAssocia- Pure fssacia- Pure Associa-
Varizkle gress'  tien? grass' tion? grass' tign?
Weight gain {graas/snisal/fdayl:
« aVerageE gain
. standard deviation 57.89° 470.33 381,89 483,11 339,57 B¢
. Coefficient of variation 174,48 178,43 113,58 &7.41 .47 63,50

47.88 .47 29.74 13.9% 23,88 13.58
« value pf t for the ditference -

of aeans -30 -2. 544 -4, 134

Average stocking rate {heads/hal .17 i.17 2,03 .91

¥ Values of t indicate that the weans are significantly different at 2 probability level O = 5L,

1/ Pure B. decusbens.
2/ B, decusbens in association with P, phaseslnjdes,

SOURCE: Tergas {1984} and CIAT i{several yesrs)

Figure 2, besides illustrating variability in weight gains over time, of
the pastures under study, shows a decreasing tendency in its leval, In
the pariod 1979-1987, the annual rates of reduction in weight gains were
~6,8% and -3.3% for the pure grass and the association, respectively®.

- e o T o i ) W A W e orer S o W e s T o S T S 2.

i/ Caleulated according to the semilogarithmic moadels: ¥ = A0+ B

where: Y = weight gain
t = year
3 = annual wite <f avarage wrowth
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These rates resulted significantly different at an error probability
level of Si%. The reduction in vyields reflects in part the effect of
tactors of pasture degradation, which determine losses of pasture
quality and, as a result, losses in waight gains (CIAT, 1984)., However,
in this case, not all the reduction in yields can be attrihuted to the
natural degradation of the pasture. in the tirst place, environmental
factors or the presence of pests and dispases have caused drastic
reductions in weight gains., For example, in 1986, weight gains of the
assaciation were reduced appreciably because of the presence of
spittlebug in the grass. During this same year, due to flooding, gains
were also reduced in pure B, dercumbens (CIAT, 1986). This can bring
ahout an overestimate of the rate of reduction of vields over tise,

kg/animal fyear

250

2tzem M.//**\\/”“— \\\ )
150 e \\/\“\\V/
100 - | \//

60

i i H I i i i

0
1979 1880 16881 1982 1983 1984 1986 1986 1887

Year
__ B. decumbens
+ Association

Figure 2. Evolution af weight gain af stesers in the associatiaon
Brachiaria decumbens + Pugraria phasscloides and the pure
grass B. decumbens. Carimagua, Coloambia, 1979-1987

in the second place, these results are based on a single experiament,
with a permanent occupation of the pasture without rest periods,
ditfgrent from the situation observed on farms where management w«as nore
fiaxinle, resting the pasture Setween fatbsninsa apriszds snc v “=nst: g



gechanically disturbing the 4award by passing 2 heavy off-set disk.
Furthermore there is evidence in the region of Brachiarias mor# than 29
years old, For these reasons, it is estimated that the real rate of
degradation of Brarhiaria, at the farm level, can be appreciszbly lower
than that calculated for the experisent,

The experiment was established in heavy soils, and it is sxpected that
in light soils, the nerformance of the pure grass wili be inferior, 4or
which reason the association would Be even more advantageous in  light
spila, It is necessary to peint out that the experiment woeplioys the
lequme P. phaseploides fKudzul, which has bhigh nutrient requirements
because of its low adaptation., W®With the use of better adapted materials
such as those recently released in Colombia, 0. azytifolise (Vichads)
and S. capitata {(Capica}, that have lower fertilizer regquirements, the
economaic advantage of the use of the asspciation would be greater.

3.1 Profitability of traditional and improved technology

The estimated profitabiiity of the ismproved technology is signiticantiy
superior tuo that ot the traditional. For the average level of annual
weight gains and under experimental fertilization levels, the internal
rate of return of the improved technology is 29% greater than that of
the traditional technology (IRR 23.3% as opposed to {8.0%4)., When one
assumes 2 ainisum use of inputs, profitability pé the improved technoi-
pgy is not only increased in absolute terms (it rises te J0Y) but the
difference in relaticn to the traditional technology is also increased,
30% vis a vis 22% (see Figures 3 and 4),

Te asses the sensitivity of the profitability to changes in weight
gains, [RRs were computed using the lower and upper ©bound of the 95%

confidence range of weight gains vielding IRR values bhetween 200 and
27%.

3.2 Analvsis of sensitivity with experimental fertilization

Figure J summarizes the analysis of sensitivity +to prices of the
profitability of marginal investment in mixtures of B. decumbens ang F.
phaseploides. Upon  economicallv evaluating the association under
conditions of experimental fertilization, employing annual average
weight gains of the period 1979-1987, it was found that even with a
reduction of approximately 2.% in cattle prices, the internal rats of
return of the improved technology i3 st least egual tn tha IRR of the
traditicnal technalogy at initial srices., That is, the technology based
on the associstion is moderately sensitive to the reduction in cattle
prices.
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Figure 3. Sensitivity of the internal rate of return of the association

B, decumbens + P. phaseoioides to variations in cattie prices
under canditions of experisental fertiliczation in systems of
$attening under grazing, Carimagua, Colombia, 1979-1987
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Under experimental fertiliration conditions, profitability of the
iaproved technalogy is sensitive ta changes in weight gains, particular-
ly when these are reduced. In this case, at the laower limit pf the
confidence interval of 9510 for weight gains, with a reduction of only
10% in price, profitabilities are equal (Figure J). With 95% confidence,
it was fpund that the equilibrium point between the internal rate of
return of the traditional technology and the imsproved technology is
located in the range of 10%~42% aof cattlie price reduction®,

3.3 Analvsis of sensitivity with minimum~cost fertilization

Incorporating the ainimum-cost-fertilization recommendations of CIAT s
Tropival Pastures Program i(see Table 3} and assuming that pasture
productivity and persistence are aaintained equal to thaose of the
experisontal fertilization condifions, it ie ohserved that profit-
ability of the improved technology 1is higher and less sensitive to
reductions in cattle prices than the traditional technology (Figure 4).
Bith the average weight gain, 4 reduction of around 40% i¢ required so
that profitability of both technologies will be egual. This contrasts
with the situation of experimental fertilization where for the sase
aversqe yield, the reduction in price to reach +the equilibrium of
profitabilities is 23%.

With 95% confidence, the equilibrius point between the internzl rates of
- raturn is found in the range of price reductions of 23%-38%, which i
greater than the range found when levels of experimental fertilization
are eaplayed {10%-42%), That is, under ainimum-cost conditions, the
profitability of this improved technalogy under the sxperimental condi-
tions present is higher and less sensitive to variations in weight gains
tFigure 4),

Riasks assuciated with new technolagy are in & direct relationship with
tha level of fertilization cost and with the stability of weight gains.
A strategy that will miniamize the use of purchazed inputs will reduce
tinancial risks of the new technology. Likewise, the wuse of forage
fegumes with a high nitrogen-fixation capacity, palatabiiity, and
guality selected at low fertility levels, can help o paintain weight
gains relatively stable over time, reducing the biclogical risks of the
new technolegy.

- -1 S5 S 0 e b kM G W e A e S 3010 00— 0 T A S o o

i/ The confidence interval of the daily weight gaing is established
253

I o= X+t 8 in this case, the aversgge daily weight gains {1
in the assoctiation are 478,7 gramss and the
VN  standard deviation (50) &3.50, tne number of
obearvations {H} 9. and *a_sow. = = o wa.



In Table A}, tosts of establishment and maintenance of alternatives of
fertilization evaluated are presented.

3.4 Analvsis of sensitivity to losses in pasture establishment

fmong the principal constraints to the adrption of isproved pastures are
production risks assotiated with their establishament. According to what
was chserved in commercial pilantings in the Cclombiar high plains, said
risks are derived from the oprobability of loss of plantings, brought
about by low guality of available seed, lack or excess of rains,
incidente of pests (particularly ants}, and deficiencies 1in soil
preparation.

In improved pastures of miniaus inputs, the value of the seed represents
nearty 40% of the total establishsent cest., Therefore, this becomes 2
teritical input in the planting process and the factor of highest risk of
lass. ‘ s

Figure 5 illustrates the effect on profitability of the iamproved {sch-
nology o4 problems in establishment zaused by seed leosses in a range
between 29% and 100U, together with reductians in zattle prices in
proportions that range from 10% to 43%,

it was found that 2 seed loss of 100% implies an increase in initial
tost of close to S04, Given this loss, a reduction in cattle prices of
around 20% causes profitsbility of the improved technology to becoss
equal ts that of the traditional technology. That is, the profitability
of this pasture technology based on the grass-legume asspciation under
the experimental conditions described is sengitive fo variations in
pasture establishaent costs dus tae oprobless uf establishaent,
independent from reduttions in catlle prices,

3.5 Marginral analvsis

The economic anralysis of marqQinal proafitability of going $rom  the
technology of pure Brachiaria to the association, under conditions of
minimus fortilization, indicates that profitability of additionsal
investment tg carry put the change is highly attractive, IRR = 101% per
year {Table &2}, However, in absolute terms the incremental net income
ger hectare is relatively small (UB¥T9.98/ha per vyesar), which can
explain some reticence on the part o+ cattle ranchers to adopt new
technology, unless adoption will be on 2 large scale at the fara level.
finaother alternative of experipentation and economic evaluation is the
introduction of leguaes in already established pure grass pastures. In
this case, the marginal analysis would only take intoe actount the
estapliishment costs of Lhe legume and additional benefits  thraugh

Laaraveasents in ogrpadustr it and tarzistanes,
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3.4 Econoeic vishility of technological chanpe

# cruzial aspect in the processes of technological change is  the
tinancial viability of new technology for the cattle rancher and the
financial entity, in the case of credit, HNot only is it necessary that
new technolagy have 3 profitability at least equal to that of the
traditional technology but also that cash flow reguiresents, necessary
ko carry put additional investments that the esployment of new

technalogy will require, bhe available so that the greatest number of
producers can haenefit fram it.

in the <case analyzed, the present value of the marginal costs of
planting an association instead of a pure grass pastureis UB¥58/ha,
This cost «can be considered low in absolute terms, but as the area
planted grows, probleas of financial viability at the preducer level can
be expected, unless the offer of credit particularly ¢or smedium~ and

long~term investments iz appropriate or the producer plants less
hectares of the asspciation.

4, Conclusigns

Under the experimental ctonditions and economic assumpiions esployed, the
principal cenclusions derived from this wark are:

i, improved technology is substantialiy more profitable than
tragitional technology. For the lavel of average weight gains and
under cenditions of experimental fertilization, the IRR is 29%
greater, and under conditions of ainisum-cost fertilization, 3J&%
higher,

2, Pasture technalogy based on the association B, decumbepg + P,
phaseoloides is of moderate risk both +$rom the point of view of
production as well as warket in systems of fattening of steers
under grazing in scil conditions of louw natural fertility, The
analysis demonstrates that a relatively high percentage reductien
in prices received hy the producer is negessary far profitability
of the association to decrease to the level of profitability of the
pure grass, The range of price reductions is between 23) and B8Y,
uynder conditions of employment of minimum inputs. WRhen relatively
high levels of fertilization are employed, the technology becomes

more sensitive to variations in cattle prices.

3. In the same mannper, pasture technology based on the association
analvzed is less sensitive to the effett of environmental varig-
tions on weight gains than the technology based on the pure grass,
In hoth pericds of She year {dry and rainvy), variahility of the
zssocistian sields 13 agpronimately halé oFf *he variability 38  the
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pure grass. However, greater experimentation at the farm level is
required to elaborate more reliable conclusions, since in this case
it is a gquestion of information coming from a single experiment
under very controlled mansgeasnt conditians,

The improved technology is of nmpderate risk bhescause of effects of
increases in the establishpent cost due to problenms during
planting. In the extreme case of ]100% pasture luss, the associa-
tion is slightly more profitable than the pure grass. For seed
lasses between 204 and 100Y%, the range of reduction in cattle
prices for the profitability ef the improved technolugy to be egual
to that of the traditional technology is $rom 204 to 34U,

B critical aspect that influences profitability and diffusion of
the new technology i5 the level and cost of fertilization both for
pasture esstehlishment asz well as wszintenance, in addition to
frequency of refertilization. The analysis shows high sensitivity
of the new technology to fertilization costs, pointing out the need
to wmake efforts to reduce fertilization costs of the new
technology.

The eaplovsent of legumes that are betiter adapted and have less
requirements of nutrients (¥ and Mg} such as Stviomanthes capitata
{Capical and Cegntrosema acutitolium {Vichadal, when  reduting
establishment and refertilization costs and msintaining the sanme
tevels of produttivity, will make the eaployment of the assproiation
aore economically advantageous.

Given that pasture technology in the association, considerzd undar
specific conditions of the present experiment, reduces production
and market risks, it is top be expected that cattle ranchers with
some aversian ta risk will find it attractivas, Howgver, o
guarantee wide adaption and rapid diffusion of tfigse nsw  tegnnol-
0gies, it is negessary that the process of technology transier D
zcpompanied by the adequate supply of complementary services  and
inputs, such 23 good-guality seed, supoly of marhinery z2nd
fertilizers, financing, technical advice, eand infrastructure for
the storiag, transportation, and marketing of livestock inputs and
sroducts,

The results of the analysis suggest that the introduction pf
legumes in already existing pastures of pure B. decumbens could bhe
very viabie from the economic and financial point of view. This
would require low additional levels of investasent. For this
purpose it is recommendatie to condurt studies at the fara level on
techniques of legume mstablishment ia fislds 24 alrzsdy eztsbliszhed
pure arasses,

30



Tabkle AL,

Costs of establishament and maintenance fertilization undsr

gxperimental conditions and conditions of use of minimua
inputs, Eastern Plaing of Lolombia®l

Eapgrimgg%al fertilization

—— o -

hectare)

Year

Fertiiization with use of
minimum inputs
{($/hectare)

s -

Grass Assaciation Brass Asspciation
1978 122.% i81.1 105.0 i36.3
1979 44,4
i98t 43,3 43.3
1982 32.2 55.4
1983 45,3 43.3
1985 43.3 43,3
1986 32.2 5.4
1987 43.3 431.3
1/ Costs estimated at prices of Novesber 1987. Exchange rata: US$] =

$258.74 Colomhian pesos.



Table AZ2. Met cash flow of steer fattening in asssaciated pastures and
in pure grass under conditions of minimum inputs, Eastern
Plains of Coloabia' (US$/ha)

Brachiaria decumbens and Pure Brachiaria Marginal

Month Pueraria phassoloides decumbens flow
{ -132.28 -104.98 -31.30

B -303.97 ~303.97 0
20 165.79 115,52 S0.27
32 145.79 115.52 S50.27
44 165,79 113.52 90,27
48 -54.864 -33.29 -23.57
56 CO185.79 115,52 50.27
48 ' 165.79 ‘ 115,52 50.27
80 165,79 115.52 50,27
92 165,79 115.52 50.27
94 -56.84 -33.29 -23,57
104 165,79 115.52 50,27
116 165,79 115.852 50,27
128 307.24 448,38 : - 58.88

Net present value
(i = 14 monthly) 423.72 197.81 225.91

Annual internal
rate of return
per hectare (%) 32.9 25.1 101.4

1/ A maintenance refertilization every four years is assumed, eqgual to
the establishment fertilization. A salvage value of the pasture is
assumed, equal to zers upon liguidating the project.



Table &3, Levels of experimental and minimua-cost

tertilization
Experimental Hinimum-cost
fertilization fertil zations
{kg/hal tkg/hal
Pure Fure
Year grass Associatiaon grass Association
1378 Pals 78 169 50 50
Kz0 54 22
Mgo i8 i
8 22 22
1879 K20 22
Mgo I8
8 22
1981 P=0s 15 i5
K20 ' 14 16
Hgo 13 13
8 1é i4
1982 Pa20s ' 30 50
K20 22
Mgl 1
8 22
1983 Pais i 1%
Kz 14 14
Mgl 13 {3
§ i% ib
1985 Palls 15 15
Kol 14 i5
Mg 13 13
8 14 té
1986 Pzlw : : 14 90
k.0 a2
Mgo ]
5 22
1987 P20y 1% 15
K20 14 ik
Mgd 13 13
8 14 16

- s - "

¥ Hypethetical levels in case winiaum-cost fertilization
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ANIMAL PRUDUCTION POTENTIAL IN PASTURES BASED Gd
TROPICAL LEBUMES

Introduction

Beef and milk asre basic fonds and have & high preference in the diet of
the population of tropical America. Nevertheless, demand for these
paroducts increases more rapidly than the supply, which results in higher
prices that have repercussions aainly on the less favored classes, One
reason for this imbalance is low livestock productivity, abeve all in an
area with soils of low natural fertility and with variable pericds of
drought that affect the production and quality of forares, the principal
basis of cattle nourishment in the tropics.

Some limitants on cattle groduction are discussed in this wark and they
sumsarize some possible strateqgies to develop praduttive and persistent
pastures in marginal zones of tropical Aserica. Experisental evidence
that shows the pgotential of these pastures to improve animal oproductieon
is presented in addition,’

Limitants on Animal Production

Broad areas of the tropics have an excellent aninmal preduction potential
based on grazing, 3z has been documented and widely discussed irn =2
recent publication of Toledo and Neres (1984), However, the current
reality is that animal productivity of cattle in tropical America isg
low, above all when it is compared with developed countries or with
temperate zones. Sevaral aspects undoubtedly cvontribute to thiz low
animal groduction, such as:

Adverse environmental conditions f{e.g., drought!,

Presvalent Biotic conditions (e.g., pesis and diseases).

Edaphic conditions (e.g., acid and infertile seils}.

Gerietic factors of the catile {e.g., low growth and milk production
potentiall,

g. Nourishment factars {(e.g., variable avallability and quality of
tarage throughout the vear),
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This manuscript does not pretend to analyze each one of the conditians
and factors that in one way or another interact to determine low aninmal
production in tropical America. However, it does wish to emphasize how
deticient nourishaent is & factor that in a very gereralized way

gxplaing to a great extent the low animal production in important cattle
areas nf tropical America {(Yera and Seré, 1985),

Among other factors that contribute to this inadequate animal nutrition
are native pastures composed of species of very low quality or intro-
duted pastures that are degraded because of a lack of adaptation of the

gpecies to the natural fertility of the soil or Dberauss of prevalent
biotic factors. The nutritionsl ‘table of cattle in the tropics is
aggravated even more 4s & result of dry periosds that negatively influ-
ence the quantity and quality of forage available to the grazing animal,

Limitants for the Development uf lmproved Pastures

In the discussion on factors thet limit the development 'of a technology

of improved pastures for marginal areas of tropical Aserica, Toledo and
Neres (1984) highlight three poinist

e Lack of germeplase adapted to ecological conditions of the region,
2, Adverss economic factors.
3, Diversity of production systenms,

it is evideni that the wmajority of cattle in tropical Aserica are
pruoduced under gracing conditions in native or impreoved pastures based
gn grasses introduced from Africa (Hyparrhenia rufz, Panicum marimum,
Cynodon plectpstachyus, Digitaria descumbens, Hrachiaria decymbens,
Brachiaria humidicpla). Distribution of these species haz been mainly
determined by their adaptation to soil fertility conditiong., In that
manner, ¥, mawimum, D. decumbens, and L. pleckostachyus are utilized in
sgils of better fertility, many times competing with crops, Other
species such as M, rufa have been naturalized 1in sgils pf moderate
fertility, while other socils such as B, decumbens and B, tumidicola are
utilized in soils of low natural fertility, However, oroductivity and
persistence of these species adapted to poor soils are atfected by
susceptibility to insects such as spittlebugs (Deois incompleta,
feneolamia redutta, Zulia colomhiana) (Qalderdn, 1984} ar, in the cass
of B. humidicols, by having low nutritive «quality (Hoyes and Lascano,
1985, ’

Limitations on foraqge geraplasm for tropical America are even greater in
the case of leguses. Soasthing that contributes te this is that ths
conmercial cultivars available are not szdapted to low fertility seils or
tway arz highly susceptibia fo the Siotic cenditions prevelent in  the
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Another factor that limits the development o0f a technology af  isproved
pastures in tropical America is related to adverse economic aspecis.
Producers see themselves limited in their capacity to invest in improve-
ments for their exploitation due to lack of capital caused by the tight
margin between what they receive for their pgroducts and what inputs
necessary for production cost, particularly in marginal zones.

Lastiy, it should be recognized that in tropical America there gxists a
diversity of production systems, which range from extensive systems
ie.g., the plains of Colombia and Venezuela, the Cerrados of Brazil) to
semi-intensive systems of dual purpose {e.g., Central Americal.
Ubvicusly, eath one of thesg systems requires a different pasturs
technolegy in both &sanagement requirement {e.g., grazing systems,
stocking rates) as well as in nutritive quality of the species planted.

Strateqies for the Development of Improved Pastures

Responding tp the gproeblematice of cattle raising in tropical America
mentioned eariier, the Tropical Pastures Program (TPP) of CIAT (Centro
Internacional de Agritultura Tropical), in cooperation with national
research organizations, has outlined as an ohiective the development of
& pasture techaology for a¢id and infertile soils with a philesaephy of
low inputs.

There are several strategies to achieve the objective laid out and thay
ran be susmarized as follows:

i, Selection ot forage germplasme, adapted to grevalent snvironmental
{climate and scil) and biotic {pests and diseases) condifions,

3
.

Bevelopment of pastures with low-cost methods of establishment and
the employment of grazing management practices that will wmaxiaize
groductivity and persistence nt speries,

3. Integration ot the new pasture technology in production svsteas
that are biolagically, scolegizally, and sronomically efficient,

In the strategies mentioned, saiection of germplasm 15 not only directed
toward developing grass and laquee cultivars with adaptation tn the
prevaient climatic and biotic conditions but is alsp directed toward
having selected species contribute tp increassing animal production. To
achieve this, the develapment of associated pastures is esphasized.
These pastures offer an adeqguate Qquality of forage throughout the vear
and maintain a high ievel of nitrogen recycling for pasture maintenance
aver tinme.
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A tundamental aspect in the development of pasture technology is the
establishment phase and follow-up management. In research on establish-
nent, fertilization requirements, methods of working the 1land, and
planting are not the only factors considered, because plant characteris-
tics te.g., rapidness of establishment, seedling vigor, ctapacity of
invasion, nitrogen fixation) that will ainimize costs snd initial risks
are also taken into account. Research on managesent is concentrated on
the development of grazing management practices f{e.g., stocking rates,
grazing systems! and levels of saintenance fertilization that look
toward optimizing pasture prodectivit, and persistence through an
adeguates recycling of nutrients and a balance of species planted.

Finally, research strategies nf the TPF attempt Lo generate a pasture
technology that will be feasible to incorporate into the prevailing
production systeas in a given ecosysiem. The goal is to be able +to
gffer the producer different pasture alternatives that will be adapted

Eoc & wide range of nmanagesment activities and thet will be more
productive than local checks,

Potential of New Pasture Technolooy

Buring the last ten years, the previously discussed research strategies
have been implemented. In this section, 2 summary of some of the
achievements obtained is npressnted, These achievements reflect the
potential impact of new pasture technology in atid and infertile soils,
both in extansive systaems as w«ell a8 in semi~-intensive systems of
tropical America.

g} Improved pastures in extensive systenms

The savannas of tropival America constitute one of the largest naturasl
resources for cattle production on the continent., One characteristic of
these tropical savannas is their high ssil acidity and low s5pi)
tertility (8&nchez and Isbell, 1979), along with a well-defined drough?
perind that varies between four and six months, depending on the region.
Cattle production is extensive and of low productivity aeasured in terms
af growih angd reproductian  {(Yera and Serd, 1985). This low animal
productivity has invariably been associated wtih inadequate animal
nutrition hecause of the low guaiity of native species that azke up the
primary resource {lLascano and Spain, 19861},

The potential of animal production with isproved pastures on the Eastern
Plains of Colombia is illustrated with weight-gain data in Takle |, On
the native savanna managed wiith burning under continuocus grazing with
stocking rates of 0,20 animalssha, 90 kg/animal/vear are obtsined in the
hest of cases, in additign to 18 to 204 kgihectars/vyear. With the

Tetraduction af lameaved srazges Te, g, . Lodrapopsn Yiuarng r Irionyoaee s
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decumbans) in monoculture, gains per animal are improved by 204 to 304
and gain per hectare is improved ten times related to the native savanna
managed with burning. These increases over the native savanng are
practically double in terms of individual weight gains when grass-legunme

associations {®.9., A. gayanus + Styiosanthes canitate or A. gavanus +
Centrosema agutifolium) are introduced,

Table 1. Potential of weight increase in different pastures on the
Eastsrn Plains of Coloabia.

A il e, g e ey

Annual weight gain
Stocking rate ——— —_—
Pastures {animals/ha) kg/animal kg/ha

Hative savanna*:

Without burning ‘ > 0.2 28 &

Witk burning 0.2 ¢ i8
Improved grass®;

B, gayanus 2.0 110 220

B, decuambens 2.0 120 240
Grass/lequae®:

4, gayanus/3. capitata 2.0 150 360

B. decumbens/P. phasenloides 2.0 160 326

A, gavanus/L, acutifolium 2.0 189 360

——— v - SRR A ——

al Paladines and Leal (1979}
b/ CIAT Annual Report, 1984, 1985 and 1984.

The effect of the legume on long-ters animel production could alsa be
documented on the Celosbian plains. In a qgrazing test conducted over
five years, B. decumbens and the most widely available improved grass in
the zone, associated with P, phassploides (Kudzu) consistently produced

40% more weight gain than the pure grass stand (Lascang and Esirade in
preparation’, )

The advantages of the association over the manocrop arg gvident in tsrms
bf weight gain, principally bBecause of a greater level of nitrogen in
the grass associated with lequmes and because of a direct contribution
st the Legume Lo the anisat in the dry perticd {Table 2J. Similar
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Brazil with associations of A. gayanus and several legumes 8.
guienensis var, paucifiora, 5, capitata, 5. macrocephala) under condi-
tions of greater drought stress than those of the Colombian plains
{CIAT, unpublished datal,

Table 2. Protein in the grass on affer and diet selected in different

pastures in the rainy and dry period on the Celaesbian plains
(adapted from Bohnert et al., 1988 oind 1984}

Crude protein Legume
Period of fGragg+ Diet® Biet
£, gayanus masture the year (% {%) {4
FE{?‘E 4»? 4!? -
+ 8, capitata Bry 5.2 4.3 17.4
+ P. phaseoloides 7.7 12,9 77.5
F‘H?‘E é‘.“' 8}5 -
+ B, capitata Rainy 8.1 10.1 4.3
+ P, phasepoloides 11.¢ 13.1 23.48

——

a/ Leaf of grass available,
b/ Forage selected by esophagus~fistulated animals.

The high potential of improved pastures in extensive production systeas
could slsoc be documented at the level of commercial expleitatipn an he
Colombian plains, Results obtained with 5.35% of the taotal area of a
farm planted in pure grasses and in assaciation with legumes A, gavanus
and A, gavapus + 8. caepitata) utilized in a strategic manner have ghouwn
increasss in the stocking rate capacity of the exploitation, greater
weight of the cows and weaned calves, and a tendency toward a higher
rate of conception {CIAT, 1985}, The economic analysis of these resultis
showed & marginal rate of return over the extensive svetem by 3l% per
year {Heré, pe sonal communication).

It is usually foreseen that in extensive systems with native pasiures,
the strategic use of small areas planted with improved pastures can
rontribute to increasing and intensifying cattle production in a
significant wav. These pasture areas could be utilized for various
purcases in the explaitation, such as! 1) reconcestian 2+ lactating
Tk CETILTCEME Y TmSgénal CETLLOD LD TAre o s UL oEARnT gL ears
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3} growth of early weaned calves; and 4} fattening of steers and culled
cowg,

b} Improved pastures in gemi-intensive systems

Cattle areas dedicated to semi~intensive productian systems of beef and
milk, also called dual-purpose systems; are found in tropical Americva.
These systems are characterized by being lotated in areas with spils  of
moderate acidity and  fertility (e.g., Central America and  the
Caribbeant, but with relatively long periocds of drought, which in many
cases leads to the suspension af ailking.

Research has also been carried out in these regions on grass-lesguae
germplass evaluation, with the idea of faraing pastures of good quality
throughout the vyear, along with a high stocking rate zapacity.

To illustrate the potential of improved pastures in sesi-intensive
systems, a regian in the sputhern part of the Cauca Valley {(g.g.,
Santander de Quilichao) is taken as an example. This region is charac-
terized by acid soils, but ones that are high in organic matter and bPave
1500 mn of rainfall with bimodal distribution. Milk praduction in
dual-purpose systems predominates in the region, zlong with fattening of
steers, having Paspalus notatupm of low productivity per unit of surface
area as a JForage base {Escobar et al., %71}, in addition to 8.
decumbens,

tndoubtedly, with the introduction in this region af an improved grass
sugh #s B, decumbens or A, gavanus, good welght gains of steers per
hectare are achieved, but these gains increase significantly when a
legume is introduced {Table 3i. These greater levelszs of aniaal produc-
tion with leguses have been associated with better animal behavigr ngt
aniy in the dry periad but also in the rainy period.

r} Final conments

It has heen demonstrated that the technology of grass-legume asszociated
pastures with low inputs that is bHeing develaped for acid seils of low
fertility has a high potential to increase cattle production in hroad
areas of the tropical American lowlands., However, for these sxperimental
results to become a reality op the producer s holdings, it is necessary
to break down some barriers such as the lack of credibility in  legumes
gn the part of fechnicians and rcattlemen, and the lack of seed at the
commercial level,



Tabhle 3. Animal productivity in improved pastures on qcid scils of the
fauca Valley, Colombia.

e g

Weight gain

SLOCKIing e s
rate g/animal/ kgrfna/ Oheservations/
Pastures {Animals/ha) day y2ar reference
B, decunmbens 1.4 452 231 filternate grazing
-~twn years of
B, decumbens + grazing {(C]AT,
fentronsema spp 2.1 &40 440 unpublished data)
2.0 411 300 Flexible alternate
grazing {Huamin,
A, gayanus + 1988}
- matrocaroun 2.3 560 419
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PROJECT OF VALIDATION AND TECHNOLOBY TRANSFER OF PASTURES
OM FARMNS OF THE EASTERN PLAINS OF COLONBIA

The planting of improved pastures on farms of the Eastern Plaing has a
very recent history, due to the low offer of geraplasm adapted to acid
spils ipH 3,.8-4,5) and those with a high percentage of aluminua satura-
tiagn (BA%). This caused low adoption before the decade of the sighties.
In 198%, CIAT's Tropical Pastures Program made the decision to evaigate
the " productivity and persistence oFf grass-lequme associations in
different commercial production systeams in the zone of the well-drained
high plain. This zone is characterized by a mean temperature of 28°9C,
with annual raintall of 2200 mm per vear and a potential evapo-
transpiration of 2300 mm, with 2 marked dry season from mid-December to
the end of March and an altitude of 150 to 200 m.a.s.1. Due to this
strongly seasonal rainfall pattern and the chemical characteristics of
the soils, a state of undernutrition is presented in the cattle and the

gverage animal stocking rate has fluctuated between 0,20 AU/ha and 0.0B
AU/ ha.

1t has been reported that productivity of the native savanna is 25 ko/hs
and 80-90 kg/animal/year, This represents an imporitant cpportunity to
contribute to the livestpck progress o+ the zone 16 low-cost systems of
tntroduction and establishament of pastures are developed, based on the
utilization of grasses and legumes adapted tg the <conditions ot the
regional ecosysten.

From 1979 to 1981, a group af seven farms was chosen in-which several
grass-legume associations were evaluated, and they are listed in
Table t. ' '

The spercieg ectablished in this first phase were evaluated agronomically
and under grazing conditions over six vyears, and the results have <chown
suyccegsful behavigr,

Hithin the ectablished species, the wmixture Andropongn gavanus/s~
Stvlosanthes capitata was the ane sost widely distributed and the ane

which had greatest acceptance on the part of prodecers, until in 1983,
chher gppclizg hat reaghed kheo omabaonry of oronising hecauss of  ihair

mad tahavize 4t TRI-Tar  mapis osEoon oo Me tzestad enefzpe

(17 B
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Table L. Areas planted and established, &nd laoss in the
project of pasture technology validation in 1979-1981
on the Eastern Plains of Coloabia

Total area Total

planted establishment Loss
Farms iha) {ha) {%)
El Viento 221 176G 23
Leonas 80 a5 1%
Buayabal 113 98 i3
Faraiso 210 188 12
Margaritas a9 80 -
Rltagraciz 174 140 )
Altanmirs 33 33 -
Total 877 77 i2

Results in animal production and behavior of associated pastureés {based
on Andropogon gavanus/Stylosanthes c¢apitata and Apdropogon gavanus/-
Centrosema spp.) on some farms of the project are suamarized oelow,

El Paraiso Farnm

Guner: Sapuga, 8. A.

Administrator: Hugo Moncaleana, Zootechnician

Produrtinn systess: {ow=calt apegrations, rearing,
fattening :

Cattle inventory: 1300 head

Total area: 4500 ha

frea in improved pastures: 450 ha

Percentage existing area in

improved pasture: 10%

Area projectad for (989 700 ha

Area in pil-pals trees: 80 ha

Qres projected for (989 3850 ha

Tapography: ' Fiat and slight cndulatians

Sp1! anaiysis: Sang 38%; sitt 23%; clay 38%; pH 4.5;
P 2.2 ppay Al saturatiocn %4%

Participatipn in the project: 8 years
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Hork hag been done on this farem with grese-iepgume assorietions, and
within these, Andronooon gaysnus/Stylosanthes capitata and Brachiaris
decumbens/Desmodium ovalifoliup as & protein bank.

&n example of the results of thg pastures on this farm is presented in
Figure ., where behavier of the Andropogon gavanus + Stvlosanthes
tapitata mixture is observed over seven vears of grazing, since it was
gstablished in 1981. However, the total availability of dry matter is
gazintained relatively well up to +the +ifth vear, but it tends to
diminish up to the eighth year, The legume offer Lends to diminigh with
tise., which i3 consistent with the bienniality nf Btvipsanthes capitats.
Nevertheless, the population of legume seedlings is very high in  the
pasture evaluated due to its high production of seeds, which assures its
persistence, as can be appreciasted up to the eighth vear. In terms of
animal production, & summary of the levels of productian obtained over
five years, which are high and sustainable over +time, is presented in
Table 2.

Starting in 1986, the +ars hegan a massive plan of pasture estabklish-
gent, having a2 & reference results obtained in previgus vears,

In 1987, 170 ha were esﬁablishaﬁ as follows:

100 ha of Andropogon gayanus/Stylosanthes capitata

20 ha pt Brachiaria dictvoneurs
10 ks of various

40 ha pf Btylosanthes capitata for seed preoduction

Table 2. Productive hehavior of steers under grazing in an association
of Andropogon gayanus + Btviosanthes capitata on a farm of the
tropical savannas of Colombia

- - - —

o - -

Factor 1982 1983 1984 1983 1984  Mean

Number of aniasals Bo 70 48 a7 54 &b
Brazing days 289 281 276 201 214 250
Initial weight 299 319 314 38 249 305
Final weight 230 484 482 483 347 449
Weight gain/period {kg} ' 140 166 171 165 98 147
¥eigh’' gain/fanieal/day {kg) 0,495 06.3590 0.425 0.804 (0,435 0.589
Bnimel stocking rate/ha 1.7 1.8 1.4 1.3 1.2 1.4
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In 1988, 130 ha were established as foliowe:

&0 he of Brachiarig dictvoneura/8tvicsanthes capitats
30 ha of Stvieesanthes capitata for seed production
40 has of pure Brachiaria dictvoneurs

One of the important activities pn fhe farm is seed production and, in
part, this has contributed +to cvercoming the shortage of comperzial
legume seed, especially of Capice end Androponon gavanus. On  another
$arm of the same pwners, production of Brachiaris dictvoneurs sesd  has
been achieved with the help of the proiect technicians.

The guantitiez of seed produced &re:

1987 Stvipsanthes capitats i ton

1968 Stylnganthes capitata g9 tons

1988 Brachiaria dictvoneura 4 tons
Andropogon gayanuds 3 tons

For 1989, the oplanting of 700 ha of ianroved pastures has been
projected. :

Another activity with & great future for the fars is the cultivation of
-paim-oil trees, and currently there is an establishment of 80 ha with
Stvipsanthes capitata as a cover legume. And althpugh the legume is
biennial, the plant populatipn has been very good due to the fact that
new generations of plants grow very well and the cultivation of pala-oil
treps is rather demanding in fertilization, which allows goog develop-
ment of new Capica plants, The leguse has performed a double role as @
cover and as a crop for commercial seed production,

For (989, the farm has projected the planting of 350 ha of palm-oil
trees, and Stylosantheg capitate will be used as z tover. Carrying out
a trial using Lentrosema acutifolium &s a cover has heen projected as
well,

El Amparo Fare

Duner: Pizano, 5. &.

fdninistrator: Jaime Galindop, Forestry Engineer
P.oduction system: Fattening

Cattle inventoryr 270 head

Tatal area: _ 3800 ha

Area in isproved pastures: 400 ha

Perrentage of area in

improved pasture: aprox. (0%

4%



Pine fgrests: 800 hs

Topography: Mostly flat with some low areas

S80i{l @nalvsis: 8and 70%; silt {2%y clay 1BY; pH 4.4
P 2.4 ppm; Al saturation 90%

Farticipation in the projecty 2 years

The El Amparo farm entered the project in 1987 and began 2 progras of
ectablighment of associated pastures and pure grass stands, with the
following assotiations being the first:

- Andropgoon gayanus/Btvlosanthes [0C ha
- Brachiaria decumbens/Stvipsanthes capitata 100 he

As pure grasses, the following were planted:

- Brachiaria dictvoneura 10 ha
- Brachiaria humidicola 2 ha

As well, 20 he of Stviosanthes capitata were nplanted as 2 seedbed, but
they were not harvested because of poor establishment,

The following &reas were planted in 1988:

- Androsogon gavanus/Stvlosanthes capitata 180 Ra
- Brachiaria decumbens/Sivipsanthes capitata 100 ha

The Pasture Kanacement and Quality Section established 2¢ ha of various
zssociztions with an evaluation strategy of associations/grazing manage-
sent. Grazing manzgesent will be deéined between the producer and the
techniciene, and weight gains and pasture attributes will be measured
utilizing different methods. The pastures planted in 1987 began to be
evaluated in 19868, and measuresents of forage availability, grass/leguse
composition, toverage, and weight gain were taken.

The results of the first year of grazing {1988) on Andropogon gavanug +
Stylosanthes rapitats are the followings

Nuaber of animais 120
Grazing days 27¢
Initial weight 308
Final weight 470
Weight gain for the period (kg) 145
Height gain/animal/day {g) £10
Animal stocking rate/ha 1,02

The state of the opasture after the first grazing period in (%88 s
excelient and both the grass as well as the legqume are conserved in good

g0



proportion 1+ one takes into .aztount fhe high percentage o+ sanc in  tne
spils,

The field of Brachiasria decumbens/Stviasanthes capitatsa partially
suffered an accidental burning (g common phenoeenon in the zone during
the dry period) before the first grazing, and the gathering of data has
been very erratic.

Buenps Rires Farz

Owner; Buerrero Hermanaos

Adminisirator: Jairo BSuerrero

Production systeams: Cow-ralf pperations, rearing

Cattle inventary:y 750 head

Total areas » _ 1460 ha

Area in improved pastures: 200 ha

Percentage of area in

improved pasture: 14.3%

Topography: Maostly flat, with 20% in fertile
plain over the Metz River ‘

Savanna seil analysis: Sand 35%; silt 27%; clay 3B%; pH 4.5;
P 2.4 ppmy Al saturation 964,67

Participation in the project: 3 years

Work has been done on the Buenos Alires farm since 1984 in the

gstablishment of improved pastures, and the most used associations are
the foliowing:

- fAndronpaon gavanus/Stylosanthes capitats
- Andropogon gavanus/Lentrosems acutifeoliunm
- Brachiaria decunbeng/Stvlesanthes capitata

Brachiaria dictyoneura and Brarhiaria humidicoels have been established
45 pure grasses. An example of the results obtained with associated
pastures is given in Table 3, where it can be observed that daily weight
gains in the Andropogon gayanus/Centrosema acutifolium association have
been high 1f one takes intoc account that the mixture has bheen qgrazed

~with a high animal stocking rate (2 animals/ha), although the initisl
weight and finmal weight of the animals have been less than in the

minture of Andropogon gsyanus/Stylesanthes capitata,

Figure 2 presents pasture behavier in terms of availability of dry
matter and percentage of leguaes in 1987 and 1998, okserving that fron
December of 1987 to Jenuary of 1988, a drastic reduction of the leguae
was presented, reaching levels of 1.5% as a result of overgrazing in the
dry season., The pasture underwent rest and the legume recovered in
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part, since 1988 ends with BX%.

Daiiy weight gawn in the secang veasr

stightly lower, and this could be the result of low percentages
legume, a5 can be obsarved in different ssoplinge during the year.

Table 3. HWeight gain of steere under worazing in &n assotiation
of Andropogon gavanus + Centrosema acutifoliue +

Centrosems brasilianum sver twe years on Fars No. 3,

Eolombian plains

T . T i W S Y0 T b s A g Sl e i W S A A e o

Pl Sk i i A Wl - — ——

Factor 1987 1988
Hupber of animals 30 36
Grazing time! (days) 131 170
Initial weight (k) 178 286
Final weight {kg} 249 354
Gain/animal/day {(ky) 0,547 ¢, 400
Animal gain/period {(kgi 71 Y]
Gain/hectare/period {kg) 142 134
fnimal stocking rate {animals/ha)l 2 2

i/ During rainy period.

La Camping Farne

Owner:

fidministrator:

Production systenm:

Lattle inventory:

Total area: (

Ared in improved pastures:

X of area in isproved pasture:
Cassavay

Bther crops:

Soil #nalysis:

-t - o~

Lirc Armando Bonzale:z
Cirp Armendo Bonzélez
Bayble purpose

12 head

160 ha

28 ha

2B%

2 ha

2 ha

is
of

Sand 58Yy silt 20%3 clay 22%; pH 4.72;

P 1.8 ppm; Al saturation BBY

The tundamental cbjective of working on this type of small farm is
of validating the nodel of the Larisagua family unit, The +following

species have besn pstablished:
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- Anoroopoon gavanus/Styloszanthes capitata
- Brachiaria dictvoneura
- Brachiaria humidicpls

The improved pastures have been utilized under grazing with dual-purpose
cows, and the yields per cow are reported i- Table 4 for five month of
1988, -

Table 4, Miilk production of dual purpose cows grzing Andropogon
gavanus/8tyvinsenthee canitata during the rainv sesson, Eastern
" Plains of Colombia

Jul Auyg Sep et Kov Average

A g s oy

Huaber of rows 4 4 s S b 4.8
Daily milk yield {its} 4.1 3.8 4,7 4.0 4,1 4,4

The evaluation results of gprass-legume associated pastures at the
Carimagua Btation and on farms of the plains, ¢ spared with productivity
of the native savanna, generally show high and sustaineble preduction
levels over time. The management that the producer gives, in & certain
way, favors the pasture, since he utiiizes it in & seasonel manner,
giving rests in the dry period and atter overgrazing. The comparison of
beef production in the Andropouon gavanus/Stylosanthes capitata amisture
at Carimagua and twe collaborating farms, the same as the contribution
of the mixture in the hreeding system, does not leave any doubt about
the importance pf the associastien in the improvesent pf cattle produc-
tivity on tropical savannas {Figures 3, 4 and 3).
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Figure 3. Wet season per-hectare liveweight gains of steers grazing Andropogon gayanus/
Stylosanthes capitata associations at Carimagua and two commercial ranches
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Figure 4. Wet season per animal liveweight gains of steers grazing Andropogon gayanus/

Stylosanthes capitata association in Carimagua vs two cattle ranches
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Tecnnalogy Transfer

The advancement of research at Carimagua #nd validstion at the farm
level of many of these resuits brought about the decision that condi-
tions were right for heginning an effort of {echnolopy transter directed
toward cattlemen 0f the region, b sed on improuved pastures and pasture
and &nimal mansgement practices assopriated with those pastures,

Due %o the extensiveness of the high-plain region and to the scarce
respurces available, it was decided to begin in & sodest way, limiting
oneseld in the beginning to the region taken in between Puerte Lépez and
Larimagua, and preferably, to the zones nearest the existing roadways,
s a first step, the shortage of furage legume seed had to be confronted
in 1985. For that purpose, great efforts were made at Carisaqua during
thet year to wultiply three species {the grass Braechisria dictyoreura
6133, and the legumes Centrosema acutifolius 5277 and Stvlosanthes
capitata, which Wkae released commercially by ICA one vear before as
cultivar CLapical., Un the contrary, seed of the grass fndropogon Gayanus-
Carimagua 1 was already avallable on the market and was in abundance.

With the seed supply assured, technology transfer activities were begun
in April of 1984, Previous contact was established with azssociations of
cattlemer in the region, progressive cattlemen, seed producers, and
other gruups of organirations, which allowed an awakening of interest of
pany progucers of the area in the new activities. In fact, demand
surpassed the offer of available se+d and the capatity of the small
human team in charge of these activities. Moreover, the extreme climatic
situation that provoked the interruption of traffic on several roadways
had to be confronted, with the corresponding delays. In spite ot the
difficulties mentioned before, sope 4500 hectares in improved pastures
have heen established on arpund 129 farms {(Table 5). The program
undertaken provides leguee seed at low prices and supervision of
planting on the part of +{he respective technicians, while the producer
choyld provide qrass seed, fertilizer, and preparation of the soil.
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fndropogon gavanus
Biylopsanthes cepitate

Andropogon. gavanus +
Centrosema brasilium

Andropogdnh gayanus ¢+
Puerarig phasenloides

fndropogon gavanug +
Centrosena acutifolium

Rrdropogon gayanus

Brachiaria. decumbens +
Stylosanthes capitata

Brachiaria decumbens +
Centroseaa brasilium

Brachiariz decunmbens

Brachiaria dictvoneura +
Btvlosanthes rapitata

Brachiaria dictvoneura +
Centrosesma brasilium

Erzchiaria dictvoneurs +
Arachis pintoi

Brachiaria dictyonsura

Brachiaris humidicoia +
Arachis pintai

Stylpsanthes capitata
Arachis pintol

TGTAL

40

Hectares

198¢& 1987 1988

214 2500 48¢
30 8o 1%0
- - 28
10 10 -
30 120 -
25 574 38¢
- - 100
- 250 10¢
- 204 -
- 30 -
50 450 455
- - 29
30 140 1]
] ] -

350 4258 1860

. e i i S O O . st e e T Y O A

1599

75

160

350

40

30

735

20
225
10
6525
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SEED SUPPLY DEVELUPHMENT
OF TROPICAL "ASTURE SPECIES AND CULTIVARS

Introduction

The conduct of research and developeent activities with germplasm and
tultivars of tropical pasture species requires the concurrent develop-
ment of seed supplies. The components of seed supply development are
very dynamic and contrasting, wespecially as regards the array of

relevant materials and the mechanisme by which seeds can b made
available, ( :

Research activities create an expanding demand by institutions for szed
anid/cr vegetative material of proeising atcessions needed to conduct the
various phases of systematic evaluation, This beguns with & fotus upon
many accessisns in  small agronomic plets and evolves towards fewer
promiging selections in progres ively larger scale grazing trials and
finally, to on-farm trials. W¥hen the genetic materials ipveolved are
arcessipns, the responsibility is upon the ressarch institution tp

gengrate their own seed supply by conducting seed sultiplication with
their own resources,.’ :

After cultivarse are released, the demand and supply complex  changes
completely., Demand for rommercial seed is dependent upon the attitude
and awareness of graziers to the rel and velue of the improved pasture.
Demand has to be sufficient to induce effort and investment in seed
produstion, and production and distribution have to be practical and

gconomic within the farming system and/or within the operation nf 3 seed
enterprize,

The initiation and attainesnt of an adeguate supply of sseds of
experimental, (for research), basic ({for further multiplication) and
commarcial {fer pasture cevelopaent!} tlesses, is a complex and
evplutionary process. While the process aay oTour spontaneocusly  and
rapidly in some cases, inpitiatives will be reguired, especially with
novel species and cultivars,
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£ ceed suaply development proect

The ehjectives nf the seed supply development proiect are:

1. Provide an initial seed supply of relevant materials to a pasture
research and technoloay  transfer project ot ICA (CRECED
Aitillanura) and CIAT.

2. increase the participation of seed entegrprises in production and
marketing of seed of the new pasture gultivarsg.

©wE

Stimulate interaction and information flpw between the varisus
*actors" in pasture research and development activities,

&, Identify limitations to the evplution ef relevant seed supply
gystems of the new cultivars,

3. Conduct applied research upon relevant limitationse to seed
production technolapy.

b, Pocument end manitor the development of seed supply systems for
tropical pasture species,

The range of activities in the seed supply development project ipclude:

t, Multiplication and distribution of basic seed ot the new cultivars,
by Trepicva! Pastures Progrem and Seed Unit of C1aT,

3

. Participation 4im share  faraing esgreesents, between Tropical
Pastures Program and early adopting graziers, to produce seeds.
The LIAT contribution may be seed harvesting and seed conditioning.

3. Technical assistance to new seed growers,

4, Organization of agrodection aand purchase contracts with seed
enterprises,

3. Promote communication and training between participating graziers,
seedsmen, researchers and technology transfer agents.

. Applied research projects on limitations to seed production.
€:3. i} development of beater sesd harvestor
ii} comparison of harvest methods of B, dictveneura
1i1) assoriate crops for C, acuytifolium seed production

The project was commenced in  19BB and focussed upen involving seed
enterprises, the Fondo Ganaderc del Metz and a3 few gcelected esrly
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adopting greziers in seed production, via either:

EY Production and purchese contracts
b} Ghare farming, whereby CIAT~Tropical Paztures Program orpanized the
seed harvest.

Buring 198B8, eight (8) materials, (recently releaced cultivars or highly
promising selections), were established in various agroeccologic repions
of Colombia, see Tahle !, Up to the present, approvimately 18 tons of
seed has been generated, of which B.& tons was delivered to LIAT., see
Table 2.

During HMay-June  of 19289, sepd deliveries have  comaenced to
tat ICA-CRECED Altiilanura; (b)) g dairy processing company, Nestle, and
fe} various seed enterprisss, for these development institutions +to
inttiate pestyre demonstration and technolugy transfer activities.

Ubjective of vigif to "IRACA Farm of FEGM

The visit to the farm of the FEM (Fondo Génaderﬁ del Meta-or Graziers
fssoriation of the GState of Metal) is to demonstrate one part of the
field activities of this multi-faceted pastyre seed supply development
project, .

He will view seed production fields of cv. Lapice, c¢v. Vichada, GCIAT
{308% and 3713, and cv Llarero. Also we will view two esperiments upon
B, dictvoneura ctv Lianero to provide data on; {a) dynamics of flowering
ang seed maturity and {b} a comparison of harvest methods.

, During 1988, the FGN generated a composite total of 2.4 tons of seed of
tive materials. OFf their fraction, seed has been scld their grarzier
menters, and the resainder used to expand pastures or seed fields on the
‘Iraca’ Farm.
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Table 1. Bumegry 3¢ materigls aod eultjplicetion sreas by oeupraphic'repion, [988-198%

Production areas thsl per region

Yalle Yaile North  Bndean®  Mighlang®
Baterial EDLE Tolies fnzst feothille  plains Total

4, EREBEES

brachiarie dictveneurs v Llanere 1.6 ) NG {540 20,0 1B0.8
Brachiarie brizanhtsz ¢v Le Libertad 26.5 26,58

B, LEGUMES

fentrosess acutifolive cv Vichada 10,5 10 5.4 5.5 23,4
Stviosanthes capitata cv Capica 38,0 9.0 5.0
Centrosema macrocaroum CIAT B713 2.0 0.4 1.9 L&
Desmodius cvalifoliua CIAT 13089 R % 4,4
Arachis pintoi C1AT 17434 6.3 6.3
Stvlgzanthes guianensis R 1.0 1.5
£, T07ALS 14,8 1.8 1.0 2283 2%.0 285.1

i/ Fiedenonte
2/ Rltillaners

&3



Table 2. GSummarv ot participetion and production in seed
activitiee 1988-19B9

]SO S o o S e T e e W A A . Sl W e KD M. s B S O B S . S 404 o} Y, S . S o

Composite Seed Production?®
Contracis Open Market Total
Hultiplier tkg! {kg! tka!

- [——

[Ty -

f. SEED ENTERPRISES

Semillanp 1,374 - 1,374
Pastos y Leguminosas &b 44 132
Cigstribuidora dei Valle 330 - 336
Semillas Pance 730 - 730
Hoechst 1,588 - 1,556

B, DEVELOPMENT INSTITUTIONS

Fondo Banaderp del Heta® 1,315 1,115 2,430

£. SELECTED GRAZIERS

"La Loma’ g28 1.811 2,439
‘Paraiso’ 1,487 4,748 4,435
‘Paviiey’ 713 2,287 3,000
b. TOTAL 8,601 10,027 18,628

. e v s e e N e AR S e O T W 0 TS e

/ Retors to total volumes of all materials.
/ Fondo Banadero del Meta {(Graziers Associstion of Metal,
Finca ‘Trata’', the location visited on 14 June [9BY,

b





