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Figure 1. Total wet season potential evapotranspiration in tropical lowllad South Anorice. 

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 capitaa Zornia latifolia,and 
Puerariaphaseoloides continued showingapromising 
performance (persistence, reasonable proportion of 
sward and high liveweight gains during both the dry 
and wet seasons) in association with A. gayenue at 
Carimagua. S. capitata CIAT 1019, 1315 and 1405 
continued showing resistance to anthracnose in this 
ecosystem. While most accesions of Z afia we 
severely affected by the fungus Sphaceimo p., acme 
other accessions were found to be reeisant. Thus 
efforts are being made to screen the 401 Zrnda 9W. 
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accsuions, Of this germplusm, the collection of the 
primity species Andropogon gavanue (48 accessions), 
Zornia spp. (401 accessions), Stylosenthes cepitata 
(118 accessions) and Desmodium heterocar-
pon/ovalifolium (45 accessions) is unique in the world. 

Multiplication 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 Progr3m. 
Within this service function, germplasm of about 2000 
accessions was multiplied under screenhouse and 
field conditions in CIAT-Quilichao and CIAT-Palmir3, 

Table 2. 	 Mul iplication and distribution of forage 
germplAsm djring 1979. 

,MuIltiplication Distribution 
(No. (No. of sanl.ic 

Genera o accessions) CIAT Outside CLAT' 

Stylosanthes 359 1532 369
 

Desmodiun Z95 268 145
 

Zornia 320 546 89
 

Aeschynomene 135 197 83
 

Mac ropt ilium/ 
Vigna 104 214 9
 

Centrosemi 235 278 175
 

GaiactiA 117 116 6
 

Miscelid neous 
legumes z 256 75 5Z
 

Grasses 120 l88 20
 

TotaL 1941 3414 947
 

I To institutir.ns in 14 countries in the Americas 
(Latin Americs and the United States), Africa, 
Asia and Europe. 

Z Arachis, Cainpogoniu' , ',rarla. Teramnus 
Rhynchosia Leucaen.., _io, rl', 
Cassia, Crotalaria. Tephi s, IrIoseri.. 
Indlgofera 	and others. 

and more than 4000 vermphara mnpeos w 
distributed (Table 2). 

Preliminary Evaluation of 
Germplasm 

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

On the basis 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 species and genera is preliminarily 
assessed. New germplasm showing promise in dAT-
Quilichao compared to known standard materials, is 
selected for priority evaluation by the forage agronomy 
sections in Carimagua and Brasilia, and in Regional 
Trials A in the other major ecosystems. Furthermore, 

F .ftdmk-._ 
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IhklV Ahe reorganizatlon of-the Trical Pastures 6valuatddur4wyeeruidiiatotitst.oral
 
Program igt nomc work in CtAT-Ouillchao is mainly This area started'1 n a~ t
aw yh~ 
confined to basic research in support of other sections legume in the mtu;Au the c 
Of theProgam nd to testin;i methodologies with however, changedrr"i l nd. tl $:'afe 
emphasis or, the regional trials network as Well as to second year at a gras/legume ratio o 85 1B (FIik'@ 
denonstration experiments for training activities. 10). 

Germplasm Evaluation Despite the decreasingproportion of the legume, it is 
important to stress the fact that theproductivity of the 

Ofthe experiments that have been established in sward increased.Theitoclng fte*Wasincreasedfrom 
previousyears, the grazing trial at El Umonar (near 2.3 head/ha during the first grazing period to 2.7 
CIAT-.uillchao) with five Centrosems pubescens head/ha during the scond year and finally to 4.6 
accessions (CIAT Nos. 438, 442,455,456,and 469) in head/ha in the third year. These stocking rates were 
mixture with Andropogon gayenus CIAT 621 was rotationally applied, with a grazing period of 15 days at 

+ 300- -+300i.
-+200E +200 + Excess of water 

+10 -+100 

V -00 

100 - Deficit of water 

-200r -. 200 

Grazing 1 Wrestm Grazing 2 reat Orsaing 3 

nrosemlpubens 

80 -20 

so- I2 
,,, 

II 

Go-400 1 
" 40 - Andropogon ga/anus - 60 

0 

20, -80
 

m lI , , l * I , , 1 , , I ' I , I I , J I u,, ,t 
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1977 1975 15?S 

Figure 10. Proporlion of Anrogxbwg panu aMnCarWesmtpspbaMuein mmsvl WdW 
(1 2.3 haod/ha, 2.2.7 head/ha and 3a4.6 heed/ha). 
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2G.dsy intervals during a period ofr,,7WhmoMhWe h 
par, 

In this way, the first resting period which coincides 
witharainyperiodafterabuildupofNinthesoilbythe
lagpme, strongly favored the growth ofA.gayanus. The 
ecngrazing perod wiil , dry period helped the C. 

pubuscena spp. to recover. With the increased 
precipitation, A. gayanusfinallycovered85-90%ofthe 
population in the aw"ard. 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'!ity in the mixture andthegreater 
productivity of the sward at thisequilibrium state in an 
interesting finding which 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 ovalifolium the 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 

I'WN0hO UIW l p uctve 5p 6it i 
~~~~~experimnth a'iglderae ;0pon

aikii 4 9nce was mlntindith the 
most productive tufted pecies under cuttlrqewvyix 
weeks. A significantly lower legume coleit,' 30 
percent on the dryweight ba:, was reorded inthD. 
de.urnbens/D. ovelifoliumassociation (Table; 13), 

As indicated in CIAT Annual Report, 1978, an 
apparently higher protein content of A. ayaenu was 
observedwhen asrociatedwith C.pubescenss. than 
with S. guisnensi. ,Fiqure 11). However, with date 
made available during thiz Year, 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 smeller when 
associated with Centrosema spp. than with S. 
guianensis.This difference, which is especially clear 
during the firstyear 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. gayenusand its protein content. 
This relationship is expressed by the equation ?= 69.8 
X-O.32 based 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 explanatioi 

Table 13. Yields (6-week harvest interval) oi eight grass species each grown in association with 
Desmodium ovaLifolium CIAT 350 at CIAT-Quilichao, 1978-1979. 

CIAT 
accession DrN matter yield (kg/ha/year) 

Grass species No. Grass Legume Total Grass: Legume 

Brachiaria decumbens 664 7317abcl 3229b 10, 547abc 69.4:30. 6
 

Panicum maximum cv. Makueni 622 6727abcd 4636a 11,363abc 59.2:40.8
 

P. maximtum 

Andropogon gayanus 

P. maximum 

P. maximum 

P. maximum 

Echinochloa polystachia 

1 Values within the same 
0.05 level. 

22 

673 7494ab 4828a 12,322ab 60.8:39.2 

621 7580a 5225a 2,805a 59. Z:40.8 

671 5335bcde 4888a 10, 2Z4bc 52. Z:47. 8 

661 4549de 5671a 10,220bc 44.5:55.5 

669 5126cdo 5289a 10,415abc 49.2:50.8 

commercial 4305a 4645a 8, 950c 48.1:51 . 9 

column foUowed by the same letter are not significantly different at the 
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1097,.4nd the resistant accessionsi CIAT 1019 and Studies,6' in hei
onchange ficett 
1<315. CIAT: 1019wthaeh&d ata' 4 f 4 

Table 18. Effect of burning on the incidence of anthracnose in Stylosanthes. cauitati,,ucet 
accessions CIAT 1097 and 1078, 5 and 10 months 'after treatmnt,at ,ElkUmonar. ~ '' 

- near CIAT-Quilichao. 

CIAT No. of Dry v 'g
 

Ncao Treatment burning on stems ~0'~~~~i~
 

1097 Without burning 5415.3 45.9 ~ OS 4 

Burning 2O'7 ' 60 ' 4*, 

Without, burning .10 33.0, 53. 3 j 

Burning, ,,51.7 33.' 15 4 

Without burning 5 445 .'0 7510dS1078 

Burning 3.>3* 

.Without burning ~ 'c 10 
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-Tib 2.' 	Effect of R 

Leucaens ipp. at'CIAT-Wiilcho. 

- . 

SceCrlmagu $ 

. colLnali 

L. divereifoLia 3 I 

L. escutenta 1 1 
L. esculenta 1 4 

L. leucocephata 6 2 
L. leucocepha 9a 3 
L. leucocephala 1 4 

L. mnacrophylla 2 3 

L. pulverutenta 1 I 
L. pulve rulenta 1 2 
L. pulveruLenta 1 3 

L. shannoni 1 1 
L. shannoni 1 2 

L. trichodes 

I Reaction: I = no disease; 5 * severe defoli-

atian. 

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 Csrimagua. The effect of 
burning and cutting on Cercospora leaf spot develop-
ment is also being studied. 

False-Rust 

This disease, caused by Synchytriumphaseoli. 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., Leame 

become distorted and stems and petioles severely 
galled. Macroptilium sp. CIAT 535 was devastated in 
Santo Domingo, Ecuador, while Macroptilwrm app. 
(including Siratro) and GVCink WigPWil Ore svely 
affected at several locations in Brazil. At the moment, 
the disease hNs not besul detected In Colormbia. 

Rh L ------. u'.h l*sI.... 

4%~LaUsmim~~An*VO~Wi 	 80pn COAT' 

InMythe same yuar.rwCorang..bre 
spots p:leaf develoed on matire Me.,Altho 
the majority of lesions were marginal or localed 
towards the leaf tips, a small proportion cut the mid
vein causing premature senescence and necrosis. 

Although the incidence Of Rhynchoaporium leaf spot 
is higher In Villavicenclo than Carimagus, only slight 
damage to A. gayanushas been observed in Villavicen
clo. It is probable that high ralnfall (3000 mm/year) and 

continuous high humidity places A. gayanus under 
stress at Villavicencio and more susceptible toparasites. 

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. gayanus as an alternative host. 

Sphaceloma Scab 
In 1979. Zornia spp. in Carimagua and CIAT-

Quilichao were severely affected by Sphacelome sp. 
This fungus, indigenous to Colombia, produces 

elliptical-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-Quillchao conditions. Zornia spp.
 
accessions from Colombia were slightly to moderately
 
affected, while in Carimague, the same accessions,
 
including CIAT 728, were moderately to severely
 
affected. However, annual species from Brazil were
 
resistant. Z. guanipensis from Venezuela and Z.
 

in CIATbrasiliensis from Brazil were resistant 
Ouilichao and the same acceskons of Z. briailiensia 
were resistant In Carimegu. More gemplasm of the 
latter species is necessawy to further explore this 
resistance. 

Smut 

Smut caused by Uata op. Is w'Idiep-a an P. 
mhmkna and often semelp affaftt loe ss. 

W3 
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ENTOMOLOGY 	 ~
 

During 1979, the Entomology Section continued 
basic studies on the taxonomy and biology of the 
stemborer, Calopti/le sp., the most limiting Insect pest
of the genus Styloianthe,. Work was also intensified 
to understand the reisitance and/or tolerance of 
several S.capitatiacceions to the stembor. 

After two years of monthly field observations at 
CIAT-Quilichao and Carlmagus, aconsiset> 
resistance anid/or tolerance reaction to the st,imer
damage was~obsered for siral W48 ,eittS. 
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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 evaluations 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.capitate 
1300 are considered to 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. Resistance to stemborer (Ca ptiia 

:
 

Figure 14 Difference insize of Caloptilia sp pupae rearedon(A)a 
.tylo.%,)tptit's ytiiietiisi CIAT 136 basled diot or fB )irS rapr nr, 

1019 ha.,fd dIe
 

p.) n two populstoors o" St, .. t!;.s ¢.t, t, i. 

mixturc with Androvonon CizantS under grazing at Cariagua. 

Tu.;rl lengthS. capitata Damaged plants 
No. of larvae/plant (crmnCIAT No. (vi) 


(a)I 0.71 (a)
1019 + 1300 16.16 0. 23 (a) 

(b) 0.03 (b)1405 0.81 (b) 0.01 

I Means within columns followed by the same letter are not significantly differont at a 0. 05 level.
35 



Stylosanthes ctpiftate CIAT 1019Stylosanthes guianensis CIAT 136 

parenmchyma 

ctil 

Vascular cambium~Vasal mebers 

Protoxylem 

Pith 

Figre 15. Comparative scheme of the internal structure of stems of Stylosanthes guianensis CIAT 136 

and S. capitata CIAT 1019. 

Within Sty/osanthes, 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 Carimgua 
and the CIAT-Quilichao ecosystems. 

It is worthwhile indicating that the highest propor
tion of the insect population counts on legumes were 
homopterous (mainly Cicadellidae), and on grams 

(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, bacterial 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 estaMlish the 
possible relationship of insect species and disese 
transmission. 
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Figure 16. Distribution of insect populations(frequency)observed 
on legumes and grams in CIAT.Quilichao experimental station 
during 1979. 

Although A. pestww shoed t1olernO0WON",a 
prevailing in the regiona aphid at* We1-- ...-I-wd 
in some A. py~w PM in Witmesm . Thus 

studies on their possib letlilonshlp with fth o
currence of red-purple Waae on A. p~ a wereied out. When plants of A. PY Wwa OeWW 
to different population vols o aphids under c
trolledconditions, there wee an kcase in the number 

of aphide and an increase of red-purple lem . 

Tolerance or resistance to damage caused by aphids 

was also studied under field conditions in four A.
 
gayanus accessions. Results showed A. govenus CIAT
 
6063 as possibly the most tolerant. On the other hand.
 
six morphological type-forms of A. geyanua were
 

tested for aphid attack under field conditions. Results
 

showed that some of the morphological type-forms of
 

A. gayanus tested could filso be sources of tolerance to
 
aphids.
 

insect genera involved in disease tran.mission inTabLe 24. 	 Identification and feeding habits of some 

some accesmions of forage legumes and grasses.
 

- r O UN r- U 
- I- 0 7,t- ' 0 o o.a- . ao ..- -a . r"C 

Insect 	 Feeding habit C: i 4 V V 40 

LI t% U,S <Z 

Homopte ra: 
+Scaphytopius futiginosus Sucking on leaves; disease 


vector
 
Empoasca op. Sucking on leaves; possible 4 - + + 4 + 4 ,. 4+ 

disease vector
 
4.4.+.Graminella app. Sucking on leaves; vector of 


the corn stunt in grasses
 

Coleopterat 
Chaetocnema sp. Feeding on leaves; vector of
 

the disease of Stewart in
 
+ + + 4. 4.grasses 

4+4 4Diabrotica araminae B Feeding on leaves 
+4 4D. melanocephala F. Disease vector 
+ + +D. tratiosa 	B. Disease vector 
++ +D. virldula 	F. Disease vector 
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Figure 25. Effect of varying rates of nitrogen (applied as ures) on yield of three for'age gf'asoe 

compared to their mixtures with thre legumes (LI1.Stylosnthes gulannslis 136, La S gulannais 

184, and L-3""Centrosemahybrid 438) under field conditions at CIAT-Quilichao. 

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

Standardized 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 infertile 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 0rocedures 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 foFigr symptoms of mineral disordersohe contiescanotbetaretare. inc silsfrm 

A series of greenhouse experiments was conducted 
to develop mineral deficienco and toxicity symptoms 
The study included N, P, KiCe, Mg S dfficiencie 
among the micronutrients group, Al and Mn 
toxicitie. P tographs of tie e deftenciesenldo 
toxicitienwere taken on the various grs and legume 

accessions; these, along with a detailedforage handbook fordescription will be incorporated into a 

practical use by researchers involved in forage 

evaluation in regional trials.
 
Fertilizer requirements during posture
 

establishment 

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

N requiremtents of foragle grases 

Although N fertilization of forage grase is not 
considered feasible for the target area, it isl Importantto 

have an undierstanding of thn N demnd of promisingoituhtion plureforage grseas. In any giye It is
in foag spcis. esltsreortd erear fo N P 
assumed that theu3N will be pplied by the legume In 

leeghaoa 
forage acssis;(thee anmmi A detaln 
pyanm 621 ed d u hndaO to N 

the mixtures. Figure 2A shiows the of thre 

Fnd qt udrng ptr yefertilization CIAT-idw 
fteoslihntlli 

foriregmes duriln. th0 eslhns g *o 1 4 
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Costs 
: i~~as 
huidgl erahtrr
Besides using species tolerant to acid soil con-

ditlons, pasture establishment costs can be further 
reduced with the low density seeding method reported
inClATAnnual Reports of 1977and'1978.Thismethod 
requires much less seed for the establishment of 
strong and prolific seeders such as Andrepegon 

......
as....."ejokfismd

Puerarlaphaaeolb/dle, Less laboris required asfewer,.
hills are planted and frizeThis ]iS epeciafly'

~A Important for vegetatively propagated species since 
the tasks of harvesting and' transporting seeding

material greatly *simplified. Uttie fertilizer; Is
j required Initially; optimum rate'"foraplanting density
X, of 1000 hills/ha are 3and 1kg/ha of P2 Os and K20O;

resW+T':-r, The recommended:materil:,-r fertiiizet' ratea ~ 
applied only aofter establishment, Is asaured.*IV 

asociatIng- legumes'and grasses; fertilizer-costsare 
furthirrjedsince'the legume/rhizoblo aynibiools
supplies Nto the pasture.-
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P,~F~REDEVELO M 
SAVANA 

~The objetiveui~ftheiestur D~oeflts~ f 
the Cerdir:1 tie e efon~ systems ,of 
establishing foraeg n andgrasaes appropriate 

orreresentati ecosystems in Corrado typo seven. 
K' rirnf So t mericCl aidi12) to determine establish-
(, mont and, maintenance fertilizer requireme~nts for the 

mospoiing grasses and grass/legume 
associations for the area. 

k ~ 
The pasture nstaeyadopted, at the 

Cerrado center was presentod1n~the ClAT'1977 
Annual Report. The rsearch itiviti'igled to fill,. 
the technological gape for impimettionW6 this , : 
strategy include: (a)identifying the .moot, importan 
edoohic .factors I mting pasture 90"1ihmn,'i4Ith, 
emphasis on legumnes; (b)'determining establishment 
and mainteinance requirements of selected 

grs/egume associations for Cirredo soil conditions;c 
jc) developing efficient systemrs for pastureesalih
mont wth emphasi on mimii lnts d)I4b-

ngrenovation techniques for degrsdid pastam.ri 
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Figure 46. Effect of source and level of phosphate on exchangeable nrd~kno ,umit~ai'
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~'PASTURE, UTILIZ !~uON .j~ 

TheOas~reUtilization section conducts its researchClTGuilichaoad Carlrnagua. Duettojr~nl 
specific c'ondtns of each 'site, the more basic less 
lIocation-specific studies, which require. less'land but 
intensive observation and sophisticated methodology, 
are carried out at CiAT-QuilIchao. Large -grazing 

~ experiments are located at Carimagua.-

The section concentrates its efforts in (1)evaluating 
thentritonalvalue of new forage material, (2) tuis 

on. pasture, gra .zing management, 'rd,13) pasture 
evaluationimeasured by animal production potential. 

Nutritional, Value of Promising 

Germpla-sm,
 

The working program of the section Inluhds mainly
studies on itaeand in vivo digestibility of grasses 
with enmphasls ,o-rAndrpogon and legumes, par,-;s
ticiuriy Diam4ii urn ova//fe//u and Stikaunth 
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and botanical, composition of the 'mixtures with D. 
ovaifolium for, the-e4-week grazing interval, is ill

d in Figures48 With the oth...grazing in..lustapresTheeffect of grazing pressure o+-yforage.availability.... 

grazing pressure., 0(6 and8 weeks),am t azn essIJ 

was observed. In general, results indicate that low 
grazing pressure and short resting periods(or con-r 
tinuous grazing)favors thelegume, while high grazing 
preer a resting perids tend to favor the 
grass component in the mixture. This is particularly 
true forA. gayanuswhich produces a higheramountof 
laes under high grazing pressure. 

The results also suggest that D. ova/ito/um Is 
susceptible to intense trampling, as Is the case of high 
grazing pressure. This characteristic can be used as a 

r 	 management practice to prevent this aggressive 
legume from becoming excessively dominant In the 
mixture, 

(iue seeto of oesophageal fistulated steers 
consued if) indicates thatrD0, oli/urn is only
cnsumed ifgrass availability Is limited. 

D.ova//fo/lurn appears to be of low palatability. ThIs 
:his 	become evident In 'all grazing, trial at 7CIAT. 
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Figure 48, Effect of 	 grazing pressure on forage available and

botanical composition of three grass association vvith Deamodem 
ovalifolium at CIATrQuilichao. during the dry season. 
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AN, Owee eiperent are conducted at Carimag ue. 

The weight gains obtained during the fifth year of 

continuous grazing Brachieria decumns pastures at 

fixed stocking rates are presented InTable 45. During 

1979, this experiment had a higher stocking rate than 
in former years, becauseanalysesof forage availability 
date indicated a sub-utilizotion of the pasture. Corn-
pared to the 1978 results, weight losses were higher 
during the 1979 dry season in all stocking rates, but 
compensatory gains during the following rainy scub.on 
were also higher than in any other year of Cie 
experiment, resulting in an overall higher liveweight 
gain per animal. This is aremarkable result, as during 
the last two yeart; no maintenance fertilizer had been 
applied and the rainfall pattern remained similar to that 
in previous years. 

Compared with the other grasses studied. B. 
decumbens 	appears to have the hignest nutritional 
valu,, 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 region. The B. decumbens ex-
periments have not been seriously attacked by this 
insect yet, but other pastures have been seriously 
affected. Thus, the availabilityof an alternative grass is 
also important for the Colombian Llanos. 

Panicum maximum 
During the 	second year of grazing, this 

showed severe symptoms of mineraldeficlenc@Ies'tconsequence, forage, availability dorsic .001 

July, the steers had to be removed from the pvwmr!k 
Maintenance fertilization was appliedandgreziln . 

initiated again in November. Theextreme hlghfeftIN1 
requirements of P. maximum makes ;:an unattraotiv 
species for the Carimagua environment. 

Andropogon gayanus 

Three experiments with A. gayanus are being 
conducted. Continuous grazing started in late 1977 on 
the oldest paddocks. 

As reported last year (CIAT Annual Report, 1978), 
grazing mnnagement of this species has not been 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 allowthe 

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 initial 
grazing pressure, A. gayenus accumulates excessive, 
poor-quality dry matter which is difficult to remove 
without burning or the use of mechanical means. 
Fortunately, A. gayanus is resistant to burning and in 
fact, it would appear as if the careful use of this practice 
had a positive effect on reqrowth 

pastures &r,zt:d at continued fixedTablo 45. 	 Liveweight gains obtained in Brachiaria decumbeis 

stocking rates at Carimagua duiring 19 7 9T. 

Yearty 

Stocking rate Daily iveweight gains (./animal) liveweightgalns 

Dry season Rainy season Total period (kg/hal(anImals/ha) 

Z09
1.3 -73 679 	 441 


657 436 	 2851.8 	 -73 

308 	 2692.4 	 -41 578 


1 Dry season (Dacember-March), 99 days; Rainy season (March-October), 214 days; total period. 

313 days.
 
2 Extrapolated to 365 days. 
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Figure 56. Available soil P in 18 farms of the Eastern Plains of Colombia (EYES Project). 
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Figure 58. Soil pH in 16 farms of the Eastern Plains of Colombia,(ETES Project). 

8 

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 -0,dy, 
only the amount of P supplement used by th, 
was measured. The information was 
however, to show that in general ihe 
supplementation is very low (Table 53). 'o .n. 

werage 46% of the level of supplementation 
recommended in Carimagua is used, and only three 
farms utilized 90-100% of the amount of P supplement 
used in Carimagua. 

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

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 Plairs appears to be negligible. Blackleg 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 blackleg) coild 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 9.5% 
in the other nine farms. However, the high average 
mortality amongst farms without routine navel dis. 
infection Is due mainly to two forms with 20 and 28% 
calf mortality. 

Ticks and gestro-intestinal parasites do not appeer 
as major herd problems in the MU forms (we Animal 
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TheannuaI lvew4elghtproducton/AU on thefarm Is 
;;shown in Figures naid 60.97,3;O 

Far; productlon/AU~V'aried from 34to,129 kg/year, 
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Figure 59. Farm production per animal per year to calving roe and Uvelght production (kg/AU/yor) 
growth rate of stockors. Figure 0. LKivweght production of cattle in 16 fiinn In the 

Eastern Plains of Colombia (ETES Project). 

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

Machinery 
Sown Installations and Total 

Farm 
No. 

Land 
M%) 

Cattle 
(%) 

pastures 
(7o) 

and buildings 
M, 

equipment 
(1) 

investment 
(000 US$)1 

Investment/ha 
(USS) 

Investment/AU 
(US$) 

2 40 34 10 8 8 163 150 620 
4 55 35 0 7 3 322 100 560 
5 43 35 10 12 0 109 1320 520 
6 43 33 8 10 6 257 160 705 

7 38 40 8 8 6 448 90 440 
8 20 27 11 21 21 80 212 802 
9 37 51 0 12 G 39 80 350 

11 62 29 1 4 4 327 78 720 

12 b2 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 3 356 40 365 
19 42 51 0 7 0 134 s0 330 
20 24 57 10 a 0 166 60 360 

Avg. 39 43 5 9 4 210 95 490 

1 1975 Us..4 
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Figure 64. utliion of Improved pastures 
Emperlent at Carlmague. 

Herds 5 and 6 both had a 75% pregnancy rate. The 
average pregnancy rate for herds on savanna was only 
58%. 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. most likely as a 
consequence of the lower nutritional level achieved 
after the loss of the legume component in the pastures 
and grazing on B. decumbens attacked by spitlebugs. 

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 recta palpa
tion In October) are computed. 

The reduction In the conception rate of the cows on 
savanna plun Improved paetures. compered to that 
obtained last year can be attributed mainly to the 
disappearance of the legume component of the 
peemree. This stre te importanceof the legume 
to obtain high pregnancy rni 

....
 

(pueh hse 4J /t,
Hede 64.2 mu 1 

-1-1 --. l,.i

101111 2 W2 4 5 7 3 9 

11973 - 1371 -

In the Breeding He Mmgenien SWIsteS 

Test Herds 

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

The calving rate and the distribukion of calving 
during the year are preeented in Table 63. The calving 
rate ini d ,2and3wsslightylowerthaninthe 

previous year (53.9 vs. 58.2%). This difference is not 

statilically significant (P>0.06) and probablyreflects 
chancefluctuationsearound a mean annualcalvingrate 
of approumately 55%. 

In hords 4 and 5 the calving rawbetween October 

1978 and September 1978 wee 77.2, 311.3 pesmn
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+hx+++c
cases/_Average Total number of m r 


Farm No. of number of animate .with total aumbofobeoiervi ao
 
No. aimalsvisit chronic malnutrition il0''
obervatona 

-0.3306 102 12 . ... l + 91 0.94 643 160 6 
2.6*5 381 95 10 
0"'6 476 119 0 
0 . 9i i 

7 _ 44 4
8 438 109 0 0 
11 ;43,39 331 82 
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0.812 470 117 4 
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1 Number o animatli #d 35. Sogvc'ser 
~CIAT Annual Report,. ,1977.) -p. A-89. 

2 1Nurnbew of iw~nali 'sampled,' i64. 

~Tale74 Bl~ood'aialysjs of'cattle with parAsiteria, Farm 4.lheis Po. 

'L'~~'~~Colornb1 

Hemopirasftesl Packed cell volume; Hemoglobin..~ EosIohis 
/1 00~m ~ A,Identification Thick smear Thin smear 1%j 

Cows 

1Ba 0.01 Ba 35 11514 
-38 

13 
40 13.5 

aAm 
(+++:-4
3 Am 

Am 34' 
4 l5 4Am +++++;'' 'V ,+++, : <++.. '0.++01YO ++ o++ +W t, 9+ . . "++,:+ ++ +' +.. "+ +m .0+ , h++'++ ++jt ;-+,I:+ +} :,
+'++1 


5 Am, Ba 0,005 Ba ,4 7V . 0 


6 Am,ts 005 Am 331.0 101V'
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Calves 
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34 '~10~'2Am 1.40 Am 

3 Am 0. OZ AM 47 5.S
 
'12 0
Am -354 
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D.in thsetoin: ( UNheProjcconductedjointlywithaCaWNES 
Ro"M~b System and Am"Hd~sath sectiomns;(b
NMWve of catte ranche in t Usnos Orternta ofColomblo; (c an x-:awe Cot/snefit anas of 
Increasing cajaProducflon Inthe UsnosOrlentaesof 
Colombia (d)the expected0ion of benefits from 
increased cattle production among consumers of 
different Income levels in 12 cities of Latin America; (e)
the study of input/output pric s 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 Usnos 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 

00 0 0 

_I e,,/0 Puerto00 

Puerto o o °O ,.0 0 /O 

0000 0' o 0U 00'- oo o 4o o 0o 

re.s oba.e .onok.rp ,ml.a
th .5.tge........ i d4ea 

no basic censusdate availabet e e-o
 
the departm Of AM.
 

The am surveyed was divided into Itwo am
according to distance to the market: Zdnewe,e
 
Puerto Ldpez and Puerto Gein. the doeem to the
 
market. and Zone 1,eat of Puerto Gaitdin aa gra

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 offarms weresummarized according to zone and sia strata (Table

80). All frms we cow-calf andNokwerats with
 

a few exceptions in Zone Iwhere sporadic additional
fattening is carried out. In Zone 1,50%of fam belong
 
to the clase of farms of 1000-3000 ha, and average size

for this zone is around 3000 he with vwy few farms of
 
7000 or more ha. In Zone II,frms ae larger In size;
 
over 60%of farms have more than 3000 ha and the
 
averge size is more than 00 he. Average herd sz Is
 
also larger in Zone IIthan in Zone I (568 ve 352 AU,
 
respectively), Increasing with farm size within each
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Figure 71. Location of rae rwan sourie in Ow Celwwl 1wan 
118 



9D 

0 01 4 0 

21 373 ~9~2~nC 

s48 (.2 , 3V(otS 

7~.......... 2 9 ( ~ i ............... 

V ott1 V5W WI '4 32~9 

Fit 7 

2'c~ 

Asi.aiztesi? 0oficetn IaOiQ' 17 (.~) 2 



3 

340; 35 0.5380 

1.999 ~ 5-j44 0'.o69 89 3 
10,0; 21-Yr' 167 0.21' (~) 23 5 

326.99 222 0: 10 ) 2f-,- 7000 -19, ~ 009, 1)'7~ 

Subtotal 71~ :'5 ~ 0.2I(z9I 

Total region, 11 94 0.27 ('2.)~ 6 21 

4 T n 

Table, 82. Sso andconlmu1i~on inye'stmst (US$, 1979'W te far 

a~dstrata k. 2 So4
(ha) L~and Cattl patures Invauatloma -6 Uowt
 

; Zono- 1U4n -79j40 120,,8W -k,, 7700 I~ 7700j 4: 

4-w. 

@050 4 



ditir es 	 06hgg 

Figure 72. Average oomposltio of on-farm Investments In 
machinery and Installations for cattle forma Inthe Colomblan Usnoe Umd~O~ifl 19Wt 
Orientales. 5upplem tatlon., 

Table 83. 	 Annual expenditure. in labor and management by zone' sMW farm als* for cattle farms* 
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to *bMain cloud-free imagery. The largest area affected 
by this problem is the Amazon region. Fortunately, 
sil*-lookdn radar Imagery has now become available 
for ms the BrazilianAmazon and this was 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 characterilst.s such as 
vegetative cover and hydrological characteristics, 

For some other areas, including the wet eastern 
piedmont of Bolivia, aerial photography was 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 tytems was dsribed in such avy 
as to enable the computerization of its princip 
characteristics. 

The laindoce faceto The subdMivison of landsae 
into facets is used to bridge the gap between land 
systems and soil units, as facets are often relatiely 
uniform in so far as soil characteristics re concerned. 
Obviously, in some cases the landscape facets will 
contain soils with differing properties, but eome level 
of generalization must be accepted in malting an 
inventory of lard resources. The objective of the study 
was not to replace soil survey workperse; 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 
suboivided intofacets 1 and2torepresentheflotplain 
surface and the minor valley regions. For convenience 
of computation, land systems were described in terms 
of a maximum of three land facets. 
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