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ABSTRACT

A review of tha information available from Carirssgus, Colombis, indicates that the
cattle production potertiat of the Colombian Llanos Orjentales is pragently limited by the
low nutritive value of the native specias, particularly during the dry season. Higher per ha
production can be obtainad with the introduction of knproved species of grasses, but per
animal production remaing low. Also in this case, insufficient nutrition seams to ba the
limiting tactor for higher animal production. A short grazing mial with a lsgume-grass
association demonstrated its much highar production potential both per animal and per
unit area. The following values characterize the pastures studisd: unburnad savanna, 28
kg of liveweight gain/arn/yr; savanng burned all st once each year, st the send of the rainy
season, 76 kg: savanna burned in 2 sequential way thraughout the year, 95 kg. Productivity
per ha varies from 6 kg/he/yr in the unburned savanna to 19 kg in the savanna
sequentiofly burned. Por ha weight gain increases 1o 58 kg with Melinis miinatiffora and
reaches 147 kg/ha/yr on Brachiarie decumbens. Employing high stocking ratas during
the wat season and low stocking rates inthe dry season (3.06 and 0.7 an/ha, respectively},
8. decumbens can produce as much as 200 kg/ha/yr. Two other grasses studied,
Hyparrheria rufa snd Pespalfum plicatuium, had lower productivity than M. syirutifiora.
During the dry season animels gained as much as 500 kg/day on Stylosanthes
guisnansis-grass associations wilile all of the grasses when planted alone suffered weaight
losses ranging from 150 to 350 g/ an/day. During the rainy ssason, while plant diseases
and insects were not problems, livewsight gains from the legumie ranged batwaen 850 and
850 g/an/day. Urea + cassava or urea + molasses supplementation during the dry season
to animals grazing the native savanna or M. minutifiora pastures had a positive effect, but
betause of the strong compensatory weight gain produced during the following rainy
season the net increment of weight was insufficient 1o cover the cost of supplementation,
K is concluded that to obtain an impertant improvement in cattle preduction in the Lisnos
Orientalas it will be necessary 10 find a tropical legume which, while adapted to the
snvironment, should be productive and pergistent in competition with grasses,

Little is known about the tropical savan-
research done ot the Cenwro Nacional de in- Qasofthe_l.lanos {}nemalesof{:olof\?baa, but
vestigaciones Agropecusrias {CNIA), Carimsgua, 115 potential value as a cattle producing area
RMiste, Colombia, in 8 cooperative program between 1§ intuitively foreseen as very large. In &
the Instituto Colombiano Agropecuarie iCA}andthe  previous review of the literature (12), the

Centro Internacional de Agriculture Tropical {DIAT) ; s
*+ Anima) Scientist and Ressarch Assistant, r sive- almost total lack of information on the use

iv. Beef Program, Centro Internucional de Agricuftura and productivity of the native savannas was
Tropical, Cali, Colombia, clearly established, At that time, it was
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suggested that because of its low production
capacity, i order 1o obtain significant
progress in production it is necessary fo
change the grass canopy from its native
species to others of high productivity and
better nutritional value. The species musthe
capable of survival in the prevailing
ecological conditions. For the Latosols of the
American tropics it means, first, finding and
employing species which aretolerant to high
soil acidity and to the low level of available P
in the soil, and sacond, to find and utilize
species capable of maintgining its feeding
capacity during the dry period”™.

Furthermors, it was astablished that it
would be rather difficult to extrapolate
results obtained in the native pastures of the
tropics and subtropics of Africa or Australia
to tropical America, because the seil, the
climate and the systems of production are
different. Among the important differences
are the botanical composition of these areas,
and the large variations in their consump-
tion by cattle. In many areas of Africa the
predominant species belong to the genera
Heteropogon, Hyparrhenia and Cynodon and
in Australiz to the genera Hefgropogon,
Themeds and Bothrivchioa, all of which ars
generally well-consumed by catfle. In the
great majority of the American savannas the
predominant genera are Trachypogorn. An-
dropogon, Leptochoryphium, Axonopus and
Paspalum, which are only consumed in early
stages of growth. Paspalum is perhaps the
exception. The predominance of species of
Paspalurm, especially Paspalum plicatulum
Michx., in some of the Venezuelan savannas
of intermediate fertility and humidity maks
these areas more productive and better
accepted by cattle (7, 8, 89}

Spain {14} has described the climate and
the soils of the intermediale and high plains
of the Colombian Llanos. Following that
description, ClAT's research program in
pasture utilization and managament has
diracted its attention to: {a) characterizing
and guantifying the production capacity of
the savannas: {b) measuring the effect on
animal production of some of the traditional
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practices such as burning and some of the
non-traditional  practices such as N-
supplementation during the dry period; &}
determining the improvement in animal
production which can be obtained by the
introduction of easily-adapted but low-
producing grass species such as Mefinis
minutitfora Beauv. and better producers
such as Brachiaria decumbens Stapf.; {d}
identifying the most effective management
practices which would improve the produc-
tivity of these grass species; and {e) es-
timating the effects on animal production of
introducing tropical lagumes,

PRODUCTIVITY OF THE SAVANNA

Etfect of fire and of the buming
systems

it was determined that as the species
reached 35 ¢m or mare of height, steer
growth was very low as a result of the rapid
loss of nutritive value of the native species
with age (Table 1}. Burning at the beginning
of the dry season improved animal produc-
tion by approximately 350% {Table 2).
Animal production on the unburned savan-
nas is 50 low that it would be impossible to
develop a viable livestock industry without
the use of fire. Thig, of course, is very wall
knowrs by ranchers of this area who regutar-
ly burnt the savannas.

Cattie can be cbserved entering the newly
burned savannas soon after fire ex-
tinguishes and begin avidly consuming the
aghes before regrowth starts. Cattle feces
consgisting totally of aghes can frequently be
fourd a5 result of the first davs of consump-
tion. Feces will rapidly lose ashes so that 10
or 15 days after the burning they have the
normal ash content of approximately 15%
{Table 31

With an unrestricted amount of recently
burned pasture available with sufficient
protein for maximum consumption {Table 1}
{11}, animals should attain higher gains or at
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Table 1. Protein content of the native ssvanns of Carimagua, Colombia {Adapted from 12},
Bays of Frachypogon Whole
growih Height vestitus savanng
om %
8 10 ins 10.0
48 20 8.0 1.5
78 35 6.4 5.8
Diry season 5(-80 - 27

least they should be able to keep the pasture
grazed down and of high nutritive value.
Neither of the two things actually oceur; the
pasture grows to an excessive height while
weight gains decreass, making burning
necessary the following year to obtain a new
ragrowth. Low plant density of the savanna
may be thae cause of insufficient consump-
tion by cattle and dry matter (DM}accumula-
tion {Table 6.

After a recent burn animals pull the young
shoots from the base. A hand-plucked
sample, simulating grazing, from a savanna
20 days after burming had 10.9% protein,
81% in vitro DM digestibility and 0.18% of P,
and 126 kg DM/ha. With B ha of pasture
available it should have been possible for a2
stear 1o gain 280 g of weight per day. This
however wag not the case, the explanation
possibly being that to consume enough
engrgy and protein, animals would have to

take at least 62,000 bites/day, a number
which s above the level of fatigus {14}
Ingufficient consumption allows an ex-
cessive development of the pasture and the
consequent decraase in its nutritive value.

The excessive growth of the pasture could
possibly also be cordrollad by burning of the
savanna in 8 sequencea o provide periodical-
Iy a recently burned area to the animals. A
sequential burning system, which dividad
the area into sight parts, was compared with
once-a-year burning of the entire area, at
the end of the rainy season.

Table 4 shows the five-year average
liveweight gains under the two burning
systems. The positive effect of sequential
burning was influenced by stecking rate and
was also different in the two seasons of the
year. As expected, weight gains were
favored by the burning of the total area at the

Table 2. Liveweight gain of steers grazing the native savanns of Carimagua, Colombia (Adapted

from 1 and 2).

Annugl gain

Without burning With burning
Stocking rate 1197172} H1a972-73
All/ha kg/an kg/ha kg/an kg/ha
0.20 28 B 92 18
038 38 132 24 33
0.50 2 1 74 37
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Table 3. Chemical composition of faces voided by cattle grering a burnt sevanna. {arimagus,
Colomsbia.

Days after

burning Protein P Asgh

%

3-4 .3 1.8 85.6
$1G-15 7.0 0.26 133
20-30 7.2 0.26 1656

end of the rainy season becauss, in this
case, the area of young forage available 1o
the animals was twice as much as in the
sequential burning. During the rainy season,
ont the other hand, sequential burning was
superior to once-a-year burning. The advan-
tage decreased from 52% at the lower
stocking rate to 16% at the highest stacking
rate. In summary, sequeritial burning had a
beneficial effect which was measured as
27%, or 20 kg of additional weight gain per
animal, when the stocking rate was 0.2
ansha 8% ha/anl

Livewseight gain/hawas 15, 23 and 165 kg
at stocking rates of 0.2, 0. 30 and Q0.5 an/ha,
respectively, in the ence-a-year burning and
19, 22 and 18 kg for the same stocking rates
in the sequential burning.

Grazing management

The excessive growth of the pasture could
also be controlled by establishing a
rotational grazing system sliowing the
animals to consume the forage when young
and palatable. In 2 one-year experiment,
continuous grazing was comparad with a
four-paddock rotational grazing system in
which the animals grazed for 28 consecutive
days in each of the paddocks. The pasture
was burned four months before the start of
the experiment. A summary of the results is
presented in Table 5. Rotational grazing had
n beneficial effect on liveweight gain atany
of tho three stocking rates employed. The
régults are not surpriging and confirm the
ingbility of the animals 1o maintain a high
encugh level of consumption in 4 situation of
very low forage nutritive value.

Table 4. Liveweight changes of steers grazing the native savanna of Carimagua under two
systems of burning. Avserage of five years. (Adapted from 2-8).

Advantage of sequential

Livewsight changes burning
Dry Rainy Dry Hainy
Btocking rate s asen SBASON Annual s8ason seas0on Annual
All/ha kg/an %
Totad burning
0.20 15 &0 75 . . -
(.38 -7 73 67 - . -
0.50 -24 88 31 - - -
Sequential burning
(.20 4 91 95 =275 52 27
0.36 -2B 87 62 267 19 -7
.50 -29 64 35 - 21 16 13
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Table B,

Livewsight changes of steers under continuous and rotational grazing on the native

savanna during 131 days of the dry season and 234 days of tha rainy season, in
Carimagus, Colombia. (Adapted from 1).

Livewsighi change/period

Continugus grazing

Rotational grazing

Dry Rainy Dry Rainy
Stocking rate SEASON eSO Total SeBSON s0a5a7 Totel
AU /ha kg an
020 -21 44 28 22 33 11
0.36 -25 63 38 -35 34 - 1
0.50 -33 35 2 -32 16 -6

Forage availability end botanical
compasition

It is important to point out the low density
of plamts ocbserved in the savannas. Table 6
shows that the number of plants in the
befter-known genera decreased significant-
Iy over the years. included under the heading
of “other species” are representatives of the
gensra (iperus, Rhyncospora, Aristida,
Eragrostis, Digitaria, Desmodium,
Phaseolus and some unidentifiaed herbs. The
decrease in plant density 18 associated with
the reduction tn DM available per ha. Forage
availability decrsased 39, 47 and 33%
between 1971 and 19786, for the three

stocking rates of the annually burned
pastures, and may be associated with
frequent burning. In farm practice, the
savanna is not burned svery year, but every
two or three vears. Stocking rate is aiso
lower in the area. There are only 2 million
head of cattle in 20 million ha of savanna,
that is 10 ha per head. Table 7 shows the
availability of DM/ha was not affected by
stocking rate, although weight gaindecreas-
ad significantly as stocking rate increased
{Table 4}, The very intensive gselaction by the
graring animal for the most nuritious
portion of the plant is probabiy responsible
for the lack of correlation between total
farage availability and animal weight gain.

Table 8. Number of plants per mater of linear transect in the native savanna of Carimagus,

Colombia.

Paspalum

Andropegon

Stocking Axonopus
rate Year T. vestitus L. lsnatus Panicum Other Total

Ali‘ha

1811 325 1.85 1.86 0.9 7.87
0.20 1978 1.80 040 0.80 0.95 3.90
Differance -B1% -78% ~B2% 4% ~50%
1897 245 1.45 2.40 1.08 7.36
0.36 1878 1.10 0.35 0.73 1.83 4.01
Difference -65% -76% -70% 73% -46%
1671 2.80 1.75 1.81 0.81 7.27
0.50 1978 0.90 .38 1.07 2.02 434
Difference -BY9% B0% -41% 149% A%
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Table 7. Awvailable dry matter during the
rainy season oh the native savanna
of Carimagus. Colombia, Average

of five years.

Burning system

Sroveking rate Total Sequential
All/ha t/ha
0.20 270+ 0.65 254 + 085
.38 3156 068 2341103
0.50 258 £053 2.13+088

Nitrogan supplementation

During the dry season, the proteincantent
of the grass falls below 3%; at this protein
level the animal cannot obtain a diet of
zufficient nutritive value for ths
maintenance of weight, The volume of DM
and energy available is however con-
siderable and could be better utilized
supptemeanting the animal’s diet with &
small quantity of N to stimulate bacterial
activity in the rumen. This practice is
extensively used in some arcas of the sub-
ropics.

Zemmelink {3) studied the nuteitional
value of the savanna during the dry period.
DM digestibility of the forage increased from
32.2% to 39.7% when supplemented with
urea + molasges and DM intake incronsed by
34%, resulting in an increased intake of
digestible DM from 15 ¢/ W75, in the case of
unsupplemented grass (o 27.4 g when

supplementad. With the consumption of 15
g digestible DM only 60% of the
maintenance reguirernent of the animal is
met.

Dry season supplementation of animails
weighing 150-280 kg was studied offering
80 g of urea and 400 g of cassava meal per
hgad, during 118 days of the dry season,
Resgults summarized in Table 8 indicate that
although an improvement in weight gain is
obtained when urea + cassava meal are
provided during the dry season, compen-
satory weight gain during the rainy season
gliminates a large part of the difference; at
the end of the year, the advantage obtained
with supplemsentation is only 14%. This
advantage is not high enough to pay for the
cost of supplementation. It was estimated
that, in the area where the experiment was
conducted, 10 kg of weight difference in
favor of supplementation with ures +
cassava is naeded to pay the cost of the
supplement and 20 kg if the supplement is
urea + molasses. Molasses s produced in
distant areas while cassava is produced
lncally.

When considering the practical im-
plications of supplementation it is important
to remenber that animals will make a strong
compangatory weight gain during the
following rainy season. From experience in
Carimagua, compensatory gain makes up for
approximately 75% of the weight loss {6}, so
the cost of supplementation showuld only be

Tabie 8. Liveweight changes of stears supplementsd and unsupplementad with urea + cassava
maal during tha dry seasen on the nativa savanna of Carimagua, Colombia. Average of

W YB&TS.
Treatment
Without With Advantage of
Sgason urea + cessava ures + casseva® supplementation
kysan %
Bry -11 4 136
Bainy 48 38 «21
Annual 37 47 14

= 80 g ures + 400 g ground dried casseva/en/day wera provided for an evarage of 121 days dtiﬁns the dry teason.
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matched against 25% of the dry psried’s
advantage.

Mineral supplemantation

The level of P in native species is so low
that deficiencies are to be expected in cattle,
Commercial producers avoid handling their
animals for fear of bone fractures. However,
“pica” is infrequent in the area and there are
no known cases of boutulosis in cantle which
can be associated with the consumption of
bones,

Figure 1 summarizes tha results of a study
to determine the mineral status for Pand Ca
of the pastures in Carimagua. Sampling was
done by plucking forage, simulating the
grazing animal {10}

F content was about 0.10% throughout
the year with small increments associated

B aned Ca (% of the DM

with pasture regrowth after burning. Ca
content, on the other hand, was not affected
by burning and decreased only slightly
during the dry season. Both P and Ca were
insufficient for adequate <¢attle growth,
Other minerals such as Mg, K, Na, Fe, Mn,
Zn, Cu, Mo and Co did not appear asdeficient
for cattle growth {10}

Liveweight and reproduction increased
with mineral supplementation in a study
comparing herds receiving a complete
mineral supplemant and unsupplemented
herds (Table 8L This result applies 1o
growing animals of 3, 8 and 19 months as
well as 10 cow weight and all measures of
congeption. Supplementation also notably
dacreaged the high level of abortions (6

All information collected clearly indicated
the need for supplementation of cattle with,
at least, P and Ca. Tha economic analysis of

e3¢
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Figure 1. P and Ca contant ©f the native savanns of Carimagus, Colombia.tAdapted from 101,
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this information indicates the practice to be
highiy benseficial economicaliy for the farmer
{8).

tINTRODUCTION OF NEW FORAGQGE SPECIES

The impossibility of improving the low
productivity of the native savanna through
management or supplementation has
directed attantion to the introduction of new
germplasm. The sequence followed was to
study first those species known to be
adapted to the ecological conditions of the
area and those for which seed was available.
In the foliowing sections the information
available for M minutifiors, Hyparrhenis
sufa (Nees} Stapf., P. plicstvium, 8.
decumbens and in 8 more limited way for
indigofera hirsuta L. and Stylosanthes
guianansis (Aubl) Sw. will be reviewed.

Melinis minutifiora

This one of the few grasses known in the
area, but even then the commaercial pastures
planted were small and scattered, Producers
use it preferentially for fattening, since
fattening is not possibie on the native
savanna alons,

An area of 178 ha was seaded with A4
minutiflara to study the effect of P and K
fertilization on liveweight gain. After two
years, the same ared was used for astudyon
the grazing management of the pasture,
inctuding N supplementation.

Effect of fartilizer application on animal
productivity of M. minutifiors

M. minutiffors has invaded large areas of ; .

the Campe Cerrado of Brazil and, although
this species is not native to the area, its high
degree of adaptation has allowed 1t to
become nsaturalized. This is, however, not
the case inthe Colombian Llanos Orientales,
but the fact that the grass doss not respond
after establishment to P and K indicates its
high degree of sdaptation to tow-fertility
soils (Table 10}. The grass has not spread,
probably because it was only recantly that
movement irwards in the plains has oc-
curred and aiso because there have notbeen
large areas established allowing natural
spreading.

A frequent observation in this area is that
M. minutifiora does not seed during the year
of establishment and animalg gsin weight

Table 3. Comperison betwesn gattis herds supplementsd with saft and salt + minarals at
Carimagus, Colombia. (Adapted from 8.

Salt + Advantage of
Parameter Salt tingrals minerals
kg %
Liveweight of heifers at
3 months of age 87 78 16
B8 manths of age 117 147 26
18 months of age 1580 178 17
Liveweight of cows at
service 292 3186 8
calving. 336 369 10
weaning 272 308 12
Cow's fertility %
Conception (by
palpation} 89.5 76.8 i1
Abortions 9.3 04 a6
Calvings 58.4 6.4 28

a18

a4

&



L]

Table 1. tivewsight gain of steers on M
minutifiora, fartilized and
unfertilized at the time of
astablishmeant in Carimagus,
Colombia. {Adaptad from 1 and 2).

Stocking rate 0 F P+ KR
AlU/ha kg/hasyr

.44 48 81 42
0.88* 83 103 89
Mean 86 77 66

* Brocking rate during the dry sesson was 0,44 AUrshe,

during ths first dry season. From the second
vear onwards the animals lose waight
during the dry ssason. Loss of weight is
associated with flowering which occurs at
the beginning of the dry season, causing a
marked decrease in digestibility and protein
content ard a marked decreass in animals’
consumption of the grass. Zemmelink (2)
found the digestibifity during the dry season
to be 40.7% and an increase of 8% when
20% of the grass was replaced by the tropical
leguma 8. guianensis. Even more important
was the improvement in consumptiont from
166 to 266 g of digestible DM/W5
Consumption of 28 g is approximately the
amount required for weight maintenance of
these animals. Increased consumption was
associated both with the intake of the
legume per se and by the increment in
protein provided by the legume which
stimulated a higher relative consumption of
the grass. The waight loss of 300 to 500

Tabla 11,

g/day/an at Carimagua registered during
the dry ssason with this species can be
explained totally by tha low lavel of ingastion
of digestible DM,

EHoct of rest and of supplomentation
with urea + molasses during the dry season

Weight losses during the dry season when
grazing M. minutiflors present a very serious
problem in the management of cattle, since
animals lose up to 70 kg of weight during the
season. There ara two alternative solutions:
resting the pasture and utilizing itonly inthe
rainy season, or supplemanting the grazing
animals with a source of N.

Rainy season grazing was not different to
year-round grazing in a four-year trial at
Carimagua (Table 11). In the year-round
grazing treatments, animals lost an average
of 18 kg of weight during the dry season, but
losses wera totally recovered in the naxt
rainy season. A heavier stocking rate, up 1o
1.3 an/ha, was possible when the pasture
was rested during the dry season. This was
not possgible with the pastures grazed year-
round. When grazed all year, pastures
produced weight gains of 78 amdi 98
kg/an/yr at stocking rates of 0.88 and 044
an/ha, respectively. These weight gains are
similar to the best obtained on the native
savanna {Table 4).

Urea + molasses supplemented during the
dry season had the effect of preventing

Livawsight changss of stesrs grazing M. minutifiora sl year or only during the rainy

season st Carimagua. Colombia, Avarage of four years.

Liveweight change/sesson

Stocking
Grazing system rate Dry Rainy Year
All/ha . kg/ha
All year 044 -18 81 43
0.8« -18 87 &9
Rainy season only 0.44 - 50 50
088 - &7 67
1.30 - 69 &9

* Stocking rate during tha dry season was (44 All/ha.
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weight losses. However, also inthis case the
favorable effect was partially compensated
during the rainy season, causing at the end
of the year adifference of 15 kg/ha/yrinthe
low stocking rate and 12 kg in the high
stocking rate. These relationships are
shown in Figure 2 (18}, In economical terms,
in Carimagua the additional weight gain is
not sufficient to pay for the cost of the
supplement,

ruta

Hyparrhernia and Paspalum

plicatulum

H. rufa is possibly the most extensively

Liveweight change kg ha)

80 ® 044 an/ha
& 0,88 an/ha
withou! supptement
T e with suppiemant
80—
gﬁ.—
w—
30
20
10
0...
1o
Rainy
- SERRON -— Semsn
AR W NN N JOUOOE AN TURVE N S N VU N
Cac Aprit Juty Dac
Season

Figure 2. Livaweight changes of steess on M
minutitiors unsupplementad and supplemented with
urea + molasses, during the dry season at Carimagua,
Colombia. Avarage of four years {6
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used grass in Colombia, yet it has not spread
t the Ulanos Orientales. P. pficatulum, on
the other hand, is a native of the tropical
savannas and well-known in Vensazuela.
Possibly because it Iz not as frequent a
componant of high plaing it is not known in
Colombia.

Table 12 shows that animals logt weight
during the dry season both in 4 refaand P.
plicatulum. Losses were high, reaching 43
and 56 kg7 an, respectively. During the rainy
season ali groups gained weight, but gains
in M. rufs and P. plicatuium were infarior to
those in M. minutiflora.

During the first year, the balance for the
two species was rather poor. In the two
subsequem vyears production incressed
without reaching the level of M. minutifiora.
Grazing of H. rufa was suspended aarly in
the third year because the animals con-
tinued to lose weight and the lack of
persistence of the species was evident
Spain {6) found H. riifa to be very sengitiveto
the presence of Al in the soil solution; its
rogts do not develop, and growth is inferior
to other tropical specias. This canexplainthe
rapid disappearance of the species in the
pastures.

Although P. plicatutum is the ondy native
species among thoss studied it is at the
same time the one suffering comtinuously
problems of diseases and pests. During the
three vears of grazing it suffered from
infastations of Melminthasparium, & stem-
borer {Lepidoptera, Colephoridae} and a
faise army worm {Lepidoptera, Noctuidae-
Mocis spp.), which forced the removal of the
animals for variable periods of time to give
the pasture an opporturtty 1o recover,

In some areas of Venezuela, the native
legume [ hirsuta has prospered ami con-
tributed significantly 1o livestock preduction
when the native, degraded pastures of P
plicatulum received an application of P{7, B).
in Cerimagua, this species developad rapid-
ly, achieving good establishment with P.
plicatufum, with the application of 76 kg/ha



Table 12. Livewsight production of severs| forage species st Carimagua, Colomsbin,

1974 - 1975 1976 1977
Stacking Dry Rainy Rainy Rairy
Species rate Season SAPSHN Year season LELLTY
Al/ha ku/ha
M. minutifiora 0.7 50 5O 40 g6
1.0 51 51 A7 74
14 58 56 36 52
H. rufs g5 -22
0.7 30 8 4
18 37 15 28
14 27 5 34
P, plicatulum (+1. <28
0.7 46 i8 A8 34
1.0 34 ] 36 19
14 85 27 73 17
P. plicatulum
+ [ hirseuta 0.9 -37 -37
1.3 22 22
1.7 -60 -B0

Y

of P20y at seeding, but the animals refused
to consume the legume. Steers were finally
removed during the second rainy sedson
after losing much weight; three animals
died, apparentiy of under-nutrition. These
resufts in Carimagua are taken to be
conciusive and agree with communications
from other areas of Venezuela. The supsrior
performance at medium stocking rates was
due apparenily {o a8 high population of 2.
plicatulum (Table 12},

Brachiaria decumbens

This tropical grass deserves special men-
tion hecause of its geod adaptation to lowpH
and to high concantrations of Al in soils. This
is the first introduced spacies which is being
planted in large scale in the Colombian
Lianos, as hag happened in many areas of
Brazil.

Tables 13 and 14 show the production
with this species in Carimagua. Livewseight
gains per animal are not superior to those
obtained with M. minutiffora, but its high

stocking rate allows more than double
production per ha. it would appear that 1.7
an/ha throughout the year is not high
enough 1o reach the maximum productivity
per ha. Yet, at this stocking rate, per animal
production is only 88 kg/yr, too low for
affactive fattening, since steers would reach
450 kg between four and five years old. This
performance is vaery similar to the properly
burned savanna, As shown in Table 14,
emplaoying higher stocking rates during the
rainy season it is possible to produce 200
kg/ha, but with a farge sacrifice in per-
animal productivity,

Se far, none of the tropical grasses studied
in Carimagua have given per-animal weight
gains high enough for optimal fartening of
stears. For effective fattening, one should
think of 160 kg livewsight gain per year, to
send steers to market at three years of age
weighing 450 ky.

Many reports have indicated toxicity
problems with B. decumbens, prunarily with
young stock grazing fregh pastures in an
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Table 13. Livewsight changes of staars graxing
stocking at Carimagua, Colombia (6],

for the third vesr on 8. decwinbens under fixed

Livewsight change/season

Stocking rate Bry Rainy Yoar Dry Rainy Year
AU/ha kg/an kg/ha

09 - 8 124 118 -~ 5 11 108

1.3 -21 118 87 ~27 183 126

1.7 -18 108 86 ~32 178 147

active stage of growth. In Carimagua, only
one event of this nature was observed with
stears weighing betwaen 150 and 200 kg.
The animals were put in the pasture early in
the rainy season in its first year of grazing.
Several of the younger animals died even
though they were moved away from the
pasture as soon as the first symptoms were
observed. Symptoms of toxicity were swell-
ing at the base of the horns, inthe earsand
in the dewlap, followsed by photosensitiza-
tion of the skin. Although no special
precautions have been taken since, there
has been no symptoms of toxicity. Farmers
inthe area are aware of the problemwhichis
overcomed by grazing at very high stocking
rates early in the grazing season to remove
rapidly the first growth.

Lesguma-grass associations
Primarily because the grasses studied so

far do not provide the nutritional level
required for effective growth of cattle

throughout the year, it has become
necessary to find tropical legumes which
complement the feeding value of the grass,
sspecially during the dry season. When
interpreting the data on animal growth on
grasses, one must remember that the total
pain during the rainy season includes &

3

compensatory gain effect from the previous .

dry season. In the case of an animal gaining
118 kg during the rainy seagon{Table 13), its
gain includes at least 10 kg of compenzatory
weight {50% of the previous logs), thus the
roal weight gain of the rainy season is less
than BOO g/an/day.

Table 15 shows one example of aleguma-
grass association in which the animals
gained between 400 and 500 g/day during
the dry season and maintained very high
gains during the months in which the
mixture persisted. When the lagume
decreased appreciably, because of diseases
and pests, weight gains decressed to the

Table 14. Livewsight changes of steers grazing for tha second yvear on B. decumbens under low

stocking during the dry sesson and
Carimagua, Colombia {8).

variable stogking during the rainy seasen, at

Srocking rate

Liveweight change/season

ey Rairy )
SBESON 5845001 Dry Rainy Dry Rainy Yaar
AUrsha kg/an kg/ha
0.7 1.63 -1 81 -8 132 124
0.7 2.34 -16 77 -12 180 188
Q.7 3.06 16 63 12 183 205
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Table 15. Liveweight gain of steers grazing associations of grasses snd S guianensis, at
Carimagua, Colombia during 1973-74 {3}

{ivewaight gain

Stocking rate XR/T3- w74 V-VI/74 Vi-ill/ 74 VXA 74
Ali/ha g/an/day
8. puianensis + M. minutifiora
080 532 - - -
.90 - 864 96 345
1.30 - Bas 885 387
.70 - 681 940 3o
$. guianensis + sportaneous grasses
o550 446 - - -
0950 . 1140 976 a9y
1.30 - 1182 g52 378
1.70 - 1209 858 310

lavel of that of & purs grass pasture. The
legume was established in thig case with an
application of 75 kg/ha of P, 0, and did not
receive additions! fertilization.

The introduction of lagumes seems to be
the only viable solution 1o obtain the
improvement needed for bsef production in
a practical and economical sense.

CONCLUSION

it the Colombian Lianos QOrientales the
native savanna is a natural resource which
is only now beginning to be known. This
knowledge heips explain the lack of develop-
ment of the area which should have taken
place faster in relation to its broad extension
and its large forage availability. Even if a very
low stocking rate is used, the low nutritive
vaiye of the species limits animal produc-
tion, A sequence of change in the techni-
gues of pasture management, inciuding the
introduction of other species (Table 16},
mndicates that with the best burning
management, livoweight gains per year do
not surpass 100 kg per animaland thatinthe
best of cases, the maximum oblainable

waight gain is sbout 130 kg/an/yr on M.
minutifiora, when grazed under vary low
stocking rates and with animals receiving N
supplememation during the dry season.
Production per ha in this case is too low to
justify the high investment in the new
pasture, and the additional advantage of
supplementation does not cover the cost of
the supplament. With B decumbens.
liveweight gain per ha was tripled, compared
to M. minutiffors, and multiptied 10 timas in
refation to the native savanna, but even
thern, there is ng improvement obtained in
terms of liveweight gain per animal.

It would seem unlikely, at this point, that a
grass species could be found that is adapted
to the conditions of the area, particutarly the
very low soil fertility, which while allowing a
tigh encugh per animal weight gain would
maintain a stocking rate sufficiently high to
reach the necessary per ha weight gain.

As indicated before (12), the chaltenge
continues to be finding & tropical legume
capable of producing in this environment,
competing with the grasses and providing a
highar nutritive value to the pasture.
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Table 16. Liveweight gain of steers under incressing technologies in the Lianos Orientales of

Colombia.
Maximum/animal® Maximum/ha*v
Par Per Per Par
animal ha ardmal b
kg yr

Unburnt savanna,
3.36/an/ha an 13 38 13
Savanna burnt in the dry season,
0.20 an/ha 75 16 - -
0.38 an/ha - - 67 23
Savanna burnt sequentialiy
during the year,
0.20 an/ha 95 19 . .
03B ansha . - 62 22
M. minutiffora, grazed all year,
{044 an/ha 88 43 “ -
(44,088 an/ha - - 58 69
M. minutifiora with urea + molasses
during the dry season,
0.44 an/sha 130 58 - -
344088 an/ha - - 102 a1
H. ruta, grazed during rainy season,
0.70 an/ha 34 24 . "
140 ansha - - 24 34
P. plicatuturn, grazed during
rainy season,
370 an/he 66 40 - -
140 an/ha N - - 32 45
B. devumbens. grazed all year,
090 ansha 118 106 - -
170 an/ha - - 86 147

b Weight gain carresponding 19 the siocking rete in which per animal weight gain was maximsm
= Waight gan sarresponding Lo e siocking rate in whish per fa weght gain was maximom
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