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Figure 1. Total wet season potential evapotranspirstion in tropicel lowiend South Americs.

systems; (8) good acceptability by animals particularly
when in association with legumes; and (9) high animal
production levels. Under grazing in pure stands A.
gayanus produced 457 kg/ha/year with stocking rates
between 3 and 4 animals/ha. Body weight gains in
association with legumes were in the order of up to
670 g/day with nearly 2 head/ha.

Regional trials in Venezuela, Brazil and Peru confirm
the excellent agronomic performance of this grass,
particularly in areas of well-drained savannas with
TWPE below 1061 mm. A. gayanus provides an
alternative improved grass for such areas in associated
pasture systems with legumes. An expanded seed

production effort is underway anticipating future
needs.

Legumes Stylosanthes capitate, Zornia latifolis, and
Pueraria phaseoloides continued showing a promising
performance (persistence, reasonabie proportion of
sward and high liveweight gains during both the dry
and wet seasons) in associstion with A. gaysnus at
Carimagua. S. capitata CIAT 1019, 1315 and 1406
continued showing resistance to anthracnoes in this
ecosystem. While most accessions of Z. /stifolia were
severely affected by the fungus Sphacelome sp., some
other accessions were found to be resistant. Thus
efforts are being made to screen the 401 Zorrva spp.









accessions. Of this germplasm, the collection of the
priority species Andropogon gayanus (48 accessions),
Zornia spp. (401 accessions), Stylosanthes capitata
(118 accessions) and Desmodium heterocar-
pon/ovalifolium (45 accessions)is unique in the world.

Muitiplication and Maintenance of
Germplasm

During 1979, much of the section’s work consisted
of small-scale germplasm multiplication (1) for the
preservation and maintenance of germplasm, in-
cluding material for distribution outside CIAT (e.g., for
germplasm exchange with other institutions); and (2)
preliminary evaluation and further germplasm screen-
ing activities by other sections within the Program.
Within this service function, germplasm of about 2000
accessions was multiplied under screenhouse and
field conditions in CIAT-Quilichao and CIAT-Palmira,

Table 2. Multiplication and distribution of forage
germplasm during 1979,
Multiplication Distribution
(No. {No, of sainlea)
Genera of accessions) CIAT OQutside CIAT?
Stylosanthes 359 1532 369
Desmodium 295 268 145
Zornia 320 546 89
Aeschynomene 135 197 8)
Macroptilium/
Vigna 104 214 9
Centrosema 235 278 178
Galactia 117 116 6
Miscellaneous
legumes? 256 75 52
Grasscs 120 188 20
Total 194) 3414 947

} To instituticns in 14 countries in the Americas
(Latin America and the United States), Alrica,
Asia and Europe,

2 Arachis, Calopogoniu+ | ’uneraria, Teramnus,
Rhynchosia, Leucaen., ‘.fy.ine, Ol - .
Cassia, Crotalaria, Teph:

012, Friosenis
Indigofera and others.

and more than 4000 germpissm samples were
distributed (Table 2).

Preliminary Evaluation of
Germplasm

During this phase observations are made in the
space-planted introduction nursery at CIAT-Quilicheo
for preliminary characterization and multiplication of
germplasm (Figure 2).

On the biasis of a system of monthly ratings for vigor,
productivity and adaptation to the CIAT-Quilichao
environment (very acid soil, insects, diseases), the
potential of priority specios and genera is preliminarily
assessed. New germplasm showing promise in CIAT-
Quilichao compared to known standard materials, i3
selected for priority evaluation by the forage agronomy
sections in Canmagua and Brasilia, and in Regional
Trials A in the other mejor ecosystems. Furthermore,

Figure 2. Praliminery svalustion sisie of Soyfssantios gudasensly
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Figure £. Mean monthly presentation yields of four ecotypes of Stylosanthes capitats in association with
Andropogon gayanus under grazing in Carimagua.

1

20001

1000}

2 4 ¢ 8 1

6000 Dry season (January - April)

S. capitata 1019
40001 S. capitata 1328

D. ovalifolium 380
3000(- D. barbatum 3083
2900 i Macroptilium sp. 836
‘lOOOr'

4 12

Figure 8. Growth rate end sessonal distribution of
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FORAGE A

(C!AT-QUILICHAQ)

‘Within‘the reorganization of the ‘Tropica) Pastures

.- Program, #grénomic work in CIAT-Ouilichao is mainly
E conﬂnod to basic research in support of other sections
- of'the" ‘Progfam ‘énd to testiny mothodslogies with
emphasis oh' the regional triais network as well as to
denionstration experiments for training activities.

Germplasm Evaluation

- Of ‘the experiments that-have been established in
previous years, the grazing trial at El Limonar (near
CIAT-Quilichao) with five Centrosems pubescens
accessions (CIAT Nos. 438, 442, 456, 456, and 469) in
mixture with Andropogon gayanus CIAT 621 was

evelusta during athiyebr s el prasiog:
This area started with &n extrémely hith pr port
lonumolnthombmm thulioﬁnlul'
however, changed:rapidly’ gud "stabilized’ Iﬁ")ﬂl!“
second year at a grass/lequme ratip of 85:16 (Figure
10).

Despite the decressing proportion of the legume, itis
important to stress the fact that the productivity of the
sward increased. The stoddnﬁ movvu incressed from
23 hoad/ha during the first grazing period to 2.7
head/ha during the second year and finally to 4.6
head/ha in the third year. These stocking rates were
rotationally applied, with a grazing period of 15 days at

§ ::oo | + Excess of water /\ /\ ::::
5 /\ .
g -100f- ~ % v ~-100
- | Grazing 1 R rest Grazing 2 Brea 3 Grazing 3 ]
100 // Centrosema pubncnn /////// W, W”WWW
g 60 '
. JlAJELOlN.D%IJﬁJ#T‘TJﬁI?ﬁ'-ﬁiAQJIJIAl 0o

1977

1978

20

SL 1
% of Centrosema pubescens

1979

Figure 10, ﬁomnmdAmmmcthmwm
(1= 2.3 head/ha, 22 2.7 head/ha and 3=4.6 head/ha),
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30-dey intervale during a period of. 7+8'months each

. In this wav. the first resting period which coincides
_witha rainy period after abuildup of Nin the soil by the
, lqume, stronglyhvondthe growth of A. gayanus. The
second grazing ponod wnh a dry penod helped the C.
pubosccns Spp. to recover. Wth the increased
proclpiutlon,A yayanusfmally covered 85-90% of the
populatlon in the sward. This proportion has been held
more or less stable throughout the past year with no
large effects from grazing treatment nor climatic
conditions.

This apparent stab.'lty m the mixture and the greater
productivity of the sward at this equilibrium state inan
interesting finding whlch will be followed at least for
one more year.

The forage potential of A. gayanus CIAT 621 was
further assessed in grass/legume associations under
cutting and in grazed swards, in comparison with other
vigorous grasses. Of eight grass species grown in
mixed swards with Desmodium ovalifoliumthe highest
yielders {in declining order) were: A. gayanus CIAT
621, two intermediate growth forms of Panicum
maximum cultivar Makueni and CIAT 673, and
Brachiaria decumbens cultivar Basilisk. Echinochloa

‘experiment ‘8’
‘gress:legiime balance was malnumod with t

g least productive species. In. ghik
‘highly - desirable - '80:40 hosi

most produciive tufted species under cumng mvy i
weeks. A significantly lower Iogumo content, 30
percent on the dry weight bar.3, was recorded inthe 8.

der'lmbens/D _ovalifolium auocmtion (Table. 13)

polystechy;

 wag g

As indicatod in VCIAT_ Annual R,opon.v 1978, an
apparently higher protein content of A. cayanus was
observed when asy.ociated with C. pubescersspp. than
with S. guianensi: 'Fiqure 11). However, with data
made available during this vear, it was found that the -
higher protein content in tha samples on offer of A.
gayanus is due mainly to a confound ef act of the
amount of dry matter included i.e., samples of A,
gayanus in most of the cases were smaller when
associated with Centrosema spp. than with S.
guianensis. This differance, which is especially clear
during the first year is possibly the effect of differences
in maturity status which, in the case of A. gayanus,
may be a result of preferential grazing. Figure 12
shows the relationship between the size of the
samples on offer of A. gayanus and its protein content.
This relationship is expressed by the equation ?=69.8
X-0-32 hased on averages of the samples on offer of the
grass associated with all the legumes considered in the
trial. These results seem to confirm the explanation

Table 13. Yields (6-week harvest interval) of eight grass species each grown in association with
Desmodium ovalifolium CIAT 350 at ClIAT-Quilichao, 19781979,
CIAT
accession Dry matter yield (kg/ha/year)
Grass species No, Grass Legume Total Grau:begume
Brachiaria decumbens €64 731 7abc} 3229b 10, 547abc 69.4:30,6
Panicum maximum cv. Makueni 622 6727abed 4636a 11, 363abc 59.2:40.8
P. maximum 673 7494adb 4828a 12, 322ab 60,8:39,2
Andropogon gayanus 62! 7580a 5225a 12,805a 59.2:40.8
P. maximum 671 5335bcde 4888a 10,224bc 52.2:47.8
P. maximum 661 4549de £671a 10, 220bc 44, 5:55,.5
P. maximum 669 5126cde 5289a 10,415abc  49.2:50.8
Echinochloa polystachia commercial 4305e 4645 8, 950c 48.1151.9

1 Values within the same column followed by the same letter are not significantly different at the

0.05 level.
22
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"l'ollo 22. Effect of _C;mtgm,ﬁg leupas on ..

‘ Leucaena spp. at CIAT-(Milichs
‘No. ‘of e 1

i _Elu - accessions ' - . Reaction

L colhnlii I - .2

L. diversifolia 3 R |

L. esculenta 1 1

L. esculenta 1 4

L. leicocephala 6 2

L. leucocephila 9 ° 3

L. leucocephala - YA |

L. leucocephala 1 5

L. macrophylla - 2 3

L. Edl;rei-ulenta . 1 1

L. pulverulenta 1 2

L. pulverulenta 1 3

L. shannoni 1 1

L. shannoni 1 2

L. trichodes 1 1

1 Reaction: 1 = no disease; 5 = severe defoli-
ation,

resistant. Studies on the effect of Cercospora leaf spot
on yield and quality of P. maximum CIAT 604 and
Makueni, using various fungicides to assess potential
yield, are in progress in Carimagua. The effect of
burning and cutting on Cercospora leaf spot develop-
ment is also being studied.

False-Rust

This disease, caused by Synchytrium phaseoli, was
observed for the first time on forage legumes in Brazil
and Ecuador. The fungus affects leaves, petioles and
stems forming orange rust-like pustules. Lesves
become distorted and stems and petioles saverely
galled. Macroptilium sp. CIAT §35 was devastated in
Santo Domingo, Ecuador, while Macroptikum spp.
(including Siratro) and Glycine wightii were severely
affected at several locations in Brazil. At the moment,
the disease has not beeri detected in Colombis.

Villavie.ncb - Colombia: ln Ihtch 197! lud 5 1)
Carimagua in-May the same yaer.: Fowonn.om
spots per.laaf developed on mature lsaves. Although
the majority of lesions were marginal or located
towards the leaf tips, a small proportion cut the mid-
vein causing premature senescence and necrosis.

Although the incidence of Rhynchosporium leaf spot
is higher in Villavicencio than Carimagua, only slight
damage to A. gayanus has been observed in Villavicen-
clo. Itis probable that high rainfall (3000 mm/year) and
continuous high humidity places A. gaysnus under
stress at Villavicencio and more susceptible to
parasites.

Further observations will be made at Villavicencio
during the following wet season, especially on A.
gayanus under grazing. Cross inoculation studies with
Rhynchosporium sp. from rice will be carried out,
Rhynchosporium leaf spot is a major disease of rice at
Villavicencio and it is possible that the same fungus
finds A. gaysnus as an alternative host.

Sphaceloma Scab

In 1979, Zornia spp. in Carimagua and CIAT-
Quilichao were severely affected by Sphace/oma sp.
This fungus, indigenous to Colombia, produces
slliptical-elongated, pale-brown spots with reddish
margins on petioles and stems. Lesions coalesce
forming raised corky scabs which often destroy large
lengths of stem, resulting in defoliation and dieback.

Under CIAT-Quilichso conditions, Zornia spp.
accessions from Colombia were slightly 1o moderately
affected, while in Carimagua, the same accessions,
including CIAT 728, were moderately to severely
affected. However, annual species from Brazil were
resistant. Z. guanipensis from Veneruela and Z.
brasiliensis from Brazil were resistant in CIAT-
Quilichao and the same accessions of Z. brasiliensis
were resistant in Carimagua. More germplasm of the
latter species is necessary 10 further explore this
resistance.






No. 1312, 1062, and 1162) showed less than one
larvae per plant and seven s. capitata accessions (CIAT
No. 1356, 1342, 1019, 1298, 1315, and 1405) showed
either no damage or less than one larvae per plant
which was lower than the initial level. At Carimagua,
field evaluatlons were made in S. capitata/A, gayanus
mixtures under grazing. Mixtures with both S. capitata
1019 and 1300 showed higher levels of stemborer
infestation, than S. capitata 1405, but these are still
considered low. Thus, S. capitata 1019 and S. capitata
1300 are consideredto be resistant to stemborer (Table
23). ‘

Laboratory studies under controlled conditions
(26°C and 65% RH) were conducted utilizing S.
guianensis 136 (considered as susceptible) and S.
capitata 1019 (considered as resistant), to test for
oviposition preferences of females of Caloptilia.
Results show a high reduction in oviposition (89.5%)
for S. capitata 1019 compared to S. guianensis 136
(153 and 1295 eggs oviposited, respectively).

Artificial diets were developed with ground dry
stems of either S. guianensis 136 or S. capitata 1019
as the main components. Results showed that pupae
reared on the S. capitata 1019-based diet were smaller
(Figure 14). These preliminary results indicate that the
possible mechanism of resistance observed in species
of S. capitata, could be an antibiotic effect. Further
studies on the stemborer progenies will be conducted
to determine the possible effects of S. capitata-based
diets on the fecundity, fertility and longevity of
stemborer females.

Anatomical studies of stems (Figure 15) as well as
chemical analysis of the glandular trichomes found in
some Stylosanthes spp. accessions are being con-
ducted to detect inter-or intra-specific differences in
order to better understand the mechanisms of
resistance to the stemborer observed in S. capitata spp.

Table 23,

—t

Figure 14 Difference in size of Caloptiia sp pupae rearedon{A)a

Stylosanthes guanensis CIAT 136 based diet or (B) an S capntata

1019 hased diet

Resistance to stemborer (Caloptilia sp.) 1n two populations of Stvlosantiies capilate an

mixture with Andropogon gayanus under ygrazing at Carimagua.

S. capitata Damagped plants

Turnnel length

CIAT No. (%) Nou, of larvae/plant {cm)
1019 + 1300 16.16 (:1)l 0,23 (a) 0.71 {(a)
1405 0,81 (b) 0.01 (b) 0.03 (b)

] Means within columns followed by the same letter are nct significantly diffcront at a 0.05 level,
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Stylosanthes guianensis CIAT 136

Cortical
parenchyma

Sclerenchyma
Phioem

Vascular cambium

Vessel members

Protoxylem

Stylosanthes capitata CIAT 1019

Figure 15. Comparative scheme of the internal structure of stems of Sty/osanthes guranensis CIAT 136

and S. capitata CIAT 1019.

Within Stylosanthes, S. capitata continues to be the
most resistant or tolerant species to stemborer damage
in different ecosystems.

Population dynamics

Insect population fluctuations on 10 legumes and 3
grasses were studied at both Carimagua and CIAT-
Quilichao. The objective was to identify and evaluate
the most frequent insect populations and analyze
insect preferences.

Dry-vacuum samples were taken at weekly intervals
during 16 months: Insect orders, families and species
were recorded and coded for later observations. Total
insect distribution by orders is shown in Figure 16 for
CIAT-Quilichao. Results also indicate that the pattern
of insect distribution is similar in both the Carimagua
and the CIAT-Quilichao ecosystems.

36

It is worthwhile indicating that the highest propor-
tion of the insect population counts on legumes were
homopterous (mainly Cicadellidae), and on grasses
(especially A. gayanus), specimens of Diptera which
include several beneficial species. Hemiptera and
Hymenoptera populations were higher on legumes
than on grasses, while Coleoptera populations were
similar in both types of forages. A special reference to
Homoptera population (mainly Cicadellidae) and
Coleoptera (Chrysomelidae) is necessary as these two
orders, together with Hemiptera, include many species
which are known as vectors of viral, bacteris! and
fungal diseases (Table 24). However, the natural
beneficial insect population is considered abundant
and heterogenous in both ecosystems. Further studies
will be conducted to characterize and establish the
possible relationship of insect species and disease
transmission.
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Figure 18. Distribution of insect populations (frequency) observed
on legumes and grasses in CIAT-Quilichao exporimental station
during 1979.

Aphids

Although A. geyanus showed 10lerence 10 INSects
preveiiing in the region, an aphid attack wee chesrved
in some A. gaysnus pastures in Carimegue. Thus
studies on their possible relationship with the oc-
currence of red-purple leaves on A. geyenus were
carried out. When plants of A. geysnus were exposed
to different populstion levels of aphide under con-
trolled conditions, there was an increase in the number
of aphids and an incresse of red-purple leaves.

Tolerance or resistance to damage caused by aphids
was also studied under field conditions in four A,
gayanus accessions. Resuits showed A. gsysnus CIAT
6063 as possibly the most tolerant. On the other hand,
six morphological type-forms of A. gaysnus were
tested for aphid attack under field conditions. Results
showed that some of the morphological type-forms of
A. gayanus tested couk! ilso be sources of tolerance to
aphids.

Table 24. Identification and feeding habits of some insect genera involved in diseass tranamission in
some accessions of forage legumes and grasses.
[ 4
e 0w~ a o
S*Se8 % S . n
1335558 173%a
] «] | # =
EEEEEERRCEEED
AAE s AR 25 ye
dadddddd S3dz4;
Insect Feeding habit EEEEEEEﬁEE:EgE
2 2| S| S %S 5~ o 2| b=t 5
a| €| & €| €| €] € - | E| ¢ %
A EE R EERE
2| of gf of | o o gl £l gl
M > M o > 2 5l €l sl o s 2|2
#l & @l @l &l @l & &I Sl &l Sl 2 <i =
Homoptera:
Scaphytopius fullginosus Sucking on leaves; diseasc + +
vector
Empoasca sp. Sucking on leaves; possible * o+ + 4+ + LR R B 4
disease vector
Graminella spp. Sucking on leaves; vector of * 4+ + 9
the corn stunt in grasses
Coleoptera:
Chaelocnema sp. Feeding on leaves; vector of
the disease of Stewart in
grasses ¢ ¢+ ¢ ¢ + +t ¢
Diabrotica graminae B Feeding on leaves L +
D. melanocephala F, Disvase vector + ¢+ +
D. gratiosa B, Disease vector + ¢+ +
D. yiridula F, Disease vector + ¢ +
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Figure 23. Differential response of sight tropical grasses at different P levels and 92, 88, 77 and 27%
Al saturation (0, 0.5, 1, and 5 t lime applied/ha) under field conditions at Carimague. 1= Brachisris
humidicols 882; 2= Andropogon gayanus 621; 3 = Hyparrhenia rufe 601; 4 = Melinis minutifiors 808; -
S = Brachisria cscumbens 608; 6 = Digitaria decumbens 659; 7 = Panicum maximum 604; 8w

Pennisetum puwrpureum.
(Figures on bars are dry matter yield besns in t/ha.)
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Figure 265. Effect of varying rates of nitrogen (applied as ures} on yiold‘o! three forage grasses
compared to their mixtures with three legumes (L, = Stylosanthes guianensis 138, L, «S. guisnensis
184, and L, = Centroserna hybrid 438) under field conditions at CIAT-Quilichso.

nutrient and its effect on the mineral composition of
the plant.
<+

Stdndardized analytical methods for acid
soils and plant tissues

During 1979, a considerable effort was devoted to
preparing a handbook describing analytical methods
and procedures for running soil and plant analyses in
the acid infertite soils of the Tropical Pastures Program
target area. Since soils from other countries cannot be
brought into Colombia it is essential that standardized
methods and Orocedures be used by collaborating
laboratories. To date six national laboratories have
been identified, located near the regional trials sites.
Soil and plant samples have been distributed to these
laboratories to verify uniformity of results from the
proposed methods and procedures.

Visual foliar symptoms of mineral disorders

A series of greenhouse experiments was conducted
to develop mineral deficiency and toxicity symptoms.
The study included N, P, K, Ca, Mg and S deficiencies
among the micronutrients group, and Al and Mn
toxicities. Phatographs of these deficiencies and
toxicities were taken on the various grass and legume

forage accessions; these, along with a detailed
description will be incorporated into a handbook for
practical use by researchers involved in forage
evaluation in regional trials.

Fertilizer requirements during pasture
establishinent

Attention was focused on estimating fertilizer re-
quirements during the establishment stage of promis-
ing forage species. Results reported here are for N, P,
K, and S fertilization in soils from CIAT-Quilichao and
Carimagua.

N requirements of forage grasses

Although N fertilization of forage grasses is not
considered feasible for the target areas, itis important to
have an understanding of the N demand of promising
forage grasses. In any given pesture situstion it is
assumed that the N will be supplied by the legume in
the mixtures. Figure 26 shows the responee of three
forage grasses (Panicum maximum, Andropogon
gaysnus 621 and Brachieris decumbens 808) to N
fertilization at CIAT-Quilichso during the second yeer
forage legumes (Stylesanthes gulenerisis 138 end 184
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All thuee experiments are conducted at Carimagua.
Berachiaria decumbens

The weight gains obteined during the fifth year of
continuous grazing Srachieria decumbens pastures at
fixed stocking rates are presented in Table 45. During
1979, thia experiment had a higher stocking rate than
in former years, because analyses of forage availability
data indicated a sub-utilizstion of the pasture. Com-
pared to the 1978 results, weight losses were higher
during the 1979 dry season in all stocking rates, but
compensatory gsins during the following rainy scuson
were also higher than in any other year of the
experiment, resulting in an overasll higher liveweight
gain per animal. This is a remarkable result, as during
the last two years no maintenance fertilizer had been
applied and the rainfall pattern remained similar to thet
in previous years.

Compared with the other grasses studied, 5.
decumbens appears to have the hignest nutritional
value, as reflected in animal weight gains.
Nevertheless, it is important to acknowledge the
increasing risk of pasture losses due to the attack of
spittlebug in the regiun. The 8. decumbens ex-
periments have not been seriously attacked by this
insact yet, but other pastures have been seriously
affected. Thus, the availability of an alternative grass is
also important for the Colombian Llanos.

Tablo 45,

Panlcum maximum

During the second year of grazing, this qnchl
showed sovere symptoms of mineral deficiencies. Ase
consequance, forage availability decressed -and, bv
July, the stesrs had to be removed from the m
Maintonance fertilization was applied and grazing wes
initiated again in November. The extreme highfertitiasr -
requirements of P. maximum makes it an unmncﬂv.
species for the Carimagua environment.

Andropogon gayanus

Three experiments with A, gayanus are being
conductad. Continuous grazing started :n late 1977 on
the oldest paddocks.

As reporied last year (CIAT Annual Report, 1978),
grazing management of this species has notbeen easy.
The management of this grass during the first year of
establishment would appear to influence its perfor-
mance in subsequent years. Thus, grazing manage-
ment during the establishment phase should allow the
plants to accumulate some reserves. High grazing
pressure during establishment appears to result in
small clusters and weak plants. If this occurs within a
mixture with an aggressive legume, A. gayanus will be
dominated. On the other hand, under low initisl
grazing pressure, A. gayanus accumulates excessive,
poor-quality dry matter which is difficult to removo
without burning or the use of mechanical means.
Fortunately, A. gayanus is resistant to burning and in
fact, itwould appear as if the careful use of this practice
had a positive offect on reqgrowth

Liveweight pains obtained in Brachiaria decumbens pastures graavd at continued fixed

stocking rates at Carimagua during 19791,

Yearly
Stocking rate Daily liveweiuht gains (g/animal) Hveweightzgatnn
(animals/ha) Dey season Rainy season Total period {kg/ha)
1.3 -73 679 44] 209
1.8 =73 657 436 285
2.4 -41 578 3os 269

1 Dry season (Ducember~-March), 99 days;
313 days.
2 Extrapolated to 365 days,

Rainy season (March-October), 214 days; total period =
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Figure 56. Available soil P in 18 farms of the Eastern Plains of Colombia (ETES Project).
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Figure 58. Soil pH in 16 farms of the Eastern Plains of Colombia JETES Project).

adjust forage offer to the nutritional requirements of
the stock. Only three farms practiced separation of
animal categories in addition to the separation by sex
(Table 52), although paddock availability does not
appear to be limiting to more advanced practices of
herd subdivision.

Mineral supplementation is difficult to evaluate in
farm case studies. it is necessary to know not only the
amount of mineral supplement, but also its quality,
which animals receive it, and how often. In this ~tudy,
only the amount of P supplement used by th-
was measured. The information was
however, to show that in genera! ine
supplementation is very low (Table 53). Oun,; un
average 46% of the level of supplementation
recommended in Carimagua is used, and only three
tarms utilized 90-100% of the amount of P supplement
used in Carimagua.

Disesase control on the farms is also difficult to
evaluate. No impact of vaccination against foot and
mouth disease could be measured because no

outbreaks occurred during the monitoring period,
despite the large variation between farms in the use of
vaccination (Table 53). Few farmers vaccinate against
brucellosis but the prevalence of the disease in the
Eastern Plair.s appears to be negligible. Blackieg is the
only other infectious disease against which immuniza-
tion is carried out by the farmers. No information on the
incidence of the disease is available for the region and,
on the other hand, only early mortality of calves (too
early to be due to blackieg) conid be recorded.
Consequently, no relationship between vaccination
against blackleg and productivity could be established.

Routine navel disinfection of calves is practiced on 7
of the 16 farms. The unweighted average of calf
mortality in these seven farms was 4.3%, against 9.6%
in the other nine farms. However, the high average
mortality amongst farms without routine navel dis-
infection is due mainly to two farme with 20 and 28%
calf mortality.

Ticks and gastro-intestinal perasites do not appeer
as major herd problems in the ETES ferms (see Animal
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Figure 89. Farm production per animel per year to calving rate and Liveweight production (kg/AU/yesr)
growth rate of stockors. Figure 80. Livewsight production of cattle in 168 fs=ins in the

Eestern Plains of Colombis (ETES Project).

Table 55, Size and compositlon of total investment for 16 farins in the Eastern Plains of Colombia
(ETES Project),

Machinery
Sown Installations and Total
Farm Land Cattle pastures and buildings equipment inveltmentl Investment/ha Investment/AU
No. (%) (%) (%) (%) (%) (000 USS$) (US$) (US$)
2 40 34 10 8 8 163 150 620
4 55 35 0 7 3 322 100 560
5 43 s 10 12 0 109 1320 520
[ 43 33 8 10 6 257 160 705
7 a8 40 8 8 6 448 90 440
8 20 27 11 21 2l 80 212 802
9 37 51 0 12 c 39 80 350
11 62 29 1 4 4 327 78 720
12 52 34 5 6 3 252 58 522
13 39 50 0 7 4 100 70 400
14 37 51 1 7 4 156 90 365
15 21 65 2 9 3 244 65 270
17 33 43 11 9 4 212 70 500
18 34 54 3 6 3 386 40 365
19 42 51 0 7 0 134 50 330
20 24 57 10 8 0 166 60 360
Avg. 39 43 L] 9 4 210 L L) 490
1 1978 uUss.
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Figure 64. Utilization of improved pestures in the Breeding Herds Management Systems

Experiment st Carimague.

Herds 5 and 6 both had & 75% pregnancy rate. The  Test Herds

average pregnancy rate for herds on savanna was only
§8%. For herds with access to improved pastures the
corresponding figure was 51%.

Compared to last year, fertility of cows on savanna
plus improved pastures dropped, moet likely as a
consequence of the iower nutritional leve! aschieved
after the loss of the legume component in the pastures
and grazing on 8. decunbens attacked by spittiebugs.

The pregnancy rate of cows on savanna is only
slightly lower than their previous calving rate. This
difference, however, is likely to disappear when late
conceptions (that were undetectable by rects paipa-
tion in October) are computed.

The reduction in the conception rate of the cows on
savanna plun improved pastures, compered to that
obtained last yesr can be attributed mainly to the
disappearance of the legume component of the
pestures. This stresses the importance of the legume
to obtain high pregnancy rates.

Size, mansgement, and production. objectives of
these ICA-CIAT herds were described in the previous
report (CIAT Annual Report, 1978).

The calving rate and the distribution of calving
during the year are presented in Table 63. The calving
rate in herds 1, 2 and 3 was slightly lower than in the
previous year (53.9 vs. 58.2%). Thia difference is not
statistically significant (P>0.06) and probsbly refiects
chance fluctuations sround a mesn annuasl calving rate
of spproximately 58%.

in hords 4 and 5 the calving rate between October
1978 and September 1979 wes 77.2%, 38.3 percen-
tage points higher than the yeer belore. Last yeer's
calving rate wes obtained for 8 mating period of eply
twn monthe. This lsk many non-pregnent oows thet
conceived readily in the following meting sessen snd
conzequently incressed this yeer's calving rate.




















































ECONOMICS

Duvm 17, the Economics section was engaged
- (.)mmmmmmam
Production Systems and Animal Helath sections; (b) a
survey of cattie ranches in the Liancs Ovientales of
M(c)lnumwmmd
incressing cattls prodiction in the Lianos Orientales of
Colombia; (d) the expected distribution of benefits from
increased cattle production smong consumers of
different income levels in 12 cities of Latin America; (e)
the study of input/output prices of the livestock
industry in the target area of the Program; and (f) seed
production costs of tropical pastures.

The results obtained in the ETES Project are reported
in the Production Systems section on page

Survey of Cattle Farms in the
Colombian Llanos Orientales

As a complement of the detailed case study of farms
in the ETES Project during 1979, a general field survey
of cattle ranches was carried out in the well drained
Colombian Llanos, south of the Meta river. Data
obtained from this survey will be used to extrapolate

- the resuits obtained from the cess studied

8, ssthere 6
mhﬂcmﬁtmﬁhﬂﬂutﬁommd
the department of Meta.

The area surveyed was divided into two 20 o
according to distance to the market: Zone |, between
Puerto Lépez and Puerto Geitén. the closest to the
market, and Zone Ii, east of Puerto Gaitén at a greater
distance from the market, The location of the farms is
shown in Figure 71.

Within both zones, farms were divided into four
groups according to size. Characteristics of farma were
summarized to zone and size strata (Table
80). All farms are cow-calf and stocker operations with
a few exceptions in Zone | where sporadic additional
fattening is carried out. in Zone I, 50% of farms belong
to the class of farms of 1000-3000 ha, snd average size
for this zone is around 3000 ha with very few farms of
7000 or more ha. in Zone I, farms are larger in size;
over 60% of farms have more than 3000 ha and the
average size is more than 6000 ha. Average herd size is
aiso larger in Zone Il than in Zone | (568 vs 3562 AU,
respectively), increasing with farm size within each

Figure 71. Location of cattie ranches surveyed in the Celerbien Lisnse.
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WORK PROGRESS
LAND SYSTEMS MAPS
LAND RESOURCE STUDY.
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1o obtain cloud-free imagery. The largest area affected
‘by thie problem is the Amazon region. Fortunately,
side-tooking rader imagery has now become available
for most of the Brazilian Amazon and thiswas used as a
geographic base for the delineation of land systems
throughout that region. Side-looking radar produces
an excellent topographical picture of the landscape,
but is not so effective as satellite imagery in helping to
interpret land resource characterisi'ss such as
vegetative cover and hydrological characteristics.

For some other areas, including the wet eastern
piedmont of Bolivia, aerial photography wsas used for
interpreting the landscape patterns.

Wherever possible, and especially when little or no
information was available in the published literature
about land characteristics, field work was carried out to
check the photo-interpretation. A small plane (STOL)
was used to cover remote areas, and every effort was
made within the close time schedule to examine the
principal soil sequences that followed the landscape
patterns.

With the delineation of land systems, the landscape

within individual systems was described in such s way
as to enable the computerization of its principsl
characteristics.

The landecape facets. The subdivision of landecape
into facets is used to bridge the gap between land
systems and soil units, es facets are often relstively
uniform in so far as soil characteristics are concerned.
Obviously, in some cases the landscape facets will
contain soils with differing properties, but some level
of generalization must be accepted in making an
inventory of lard resources. The objective of the study
was not to replace s0il survey work per se. the smallest
map unit is the Land System. However, it is axiomatic
that the study should provide an inventory of the land
characteristics including soil physical and chemical
properties of land facets within the land systems.

Figure 84 illustrates a typical landscape identified as
one land system; it is clear that the landscape can be
subdivided into facets 1 and 2 torepresent the flatplain
surface and the minor valley regions. For convenience
of computation, land systems were described in tarms
of a maximum of three land facets.

Figure B4, Land system Ne. 40 subdivided inte lend fessts ? and 2.
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