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T'ns propesal lOas preparad as a guideline for developing a productive pasture-

;¡ld:~.1: reSeélrc.n and traíning program for the Centro Internacional de Agricultura 

r· "?:L¿J~ :ClAT) , The purpose 01 the program i8 to provide needed high animal pro-, 

lC'ln ¡o'3ds lO! human consumption to improve health, strength, vigor, and in1tiative 

I CL<'.'nt ÍVeS of ~ndividual persoos and the prosperity of farmers and economies of de-
, 

\L,lp;',ing ¡'l'untríes in the hUí:1id tropics by usíng the land,. animal and clímatic re-

¡';U";""co "",re effectively. In countríes where consumption of animal prote1n ls low 

I',.JI ,.q ;::,2[,,<1 supr1y nf :15.6 gm. in Colombia as compared to 64.4 gm. daily per per-

1(',--, '--i; ü:e U,S'):I the natural grasslands represent a reservo ir whereby food pro-

~." ~"11 C'"n ce lncren.ser! in two 't .... ays: (1) bringing unproduc.tive and id le lands in­

}., -;,1rt· t:ffLclt2nt use to íncrease output per hectare and (2) increasing output per 

~,:: ""_'. Furtí,ermore, as the human population increases, the better and more access-

1" 1" ;;rasslands lOi11 be diverted toward production of foodstuffs for direct human 

j(lLl.;umPLl.Cn. Even as this evolutionary process continues, immense tracts aL less 
i 
ti 11.~b1G land w111 remain for pasture development. Improvement of the natural grass­
! 
¡ 
I'"!!"l:-: ¿tic efficient production and utilization of sown pastures are long-range 
1 

focfTlidable tasks that CIAT should assume. 

] ',e efficíént production of 1 ívestock products from ruminants on soils nat suited 

! 1) ,.t01'S for direct human consumption depend on adaptíve, and later original, re-
¡ f'H e:: ir:for.r:atjon) pilot demonstration, and training of farm techn1cians and ex-

t·,s; ,m ar:d researoh personnel. The resolv.ing of the biological complex of climatic, 
l 1 t :. )" ~~i1nt, and anj.P.la 1 ínput factors and their 1nterplay for efficient animal pro-

! t t..l ¡!1 depends on an integrated team approach as given under program objectives and 
1 
I • 

k-= 2c>l1re!-' (Sections 11 and V). 
) 
! 
! :::c prújection enCOtlpasses a conprehensive and expansive scope, recognizing that 

1 
f; el2.boratlo~ must be appropríately and conveniently phased into the develo?men-

t ttvitics of CIAT and collaborative ínsti~utions as prescribed by available 

! 
_1 [¡;:: :,11 '-'1nj physical resources* Tite costs of the program will be very sizeable; 
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éJ.e d"terrents do not appea! to be unsolvable; the potentialities for improvement 

arE-- exct,llc-nt. 

Ir '·¡as suggested thar chis proposal be projected to ínclude African investiga-

tlcns. ;-'clitic.al unrest in several African countries and time schedulíng did not ,. 

per:7.1t travel tú this continent for a review of pasture-animal developments in the 
, 
kr¿H iOIJS ecologic-&l zúnes and discussions \;,V'íth pasture and animal professionals. 
! • , 
In", proble;;s, along \"ith objectives and procedures for resolving them, given in 

h i:'; 1 .... _;;ú1 t b1.pply specif lcally to rhe hot, humid tropics but should have general 

leaUon lo the International lnstitute of Tropical Agriculture Pasture and For-

he ~:06!aD. 

,\ 
; 
1 
1 

I 
! 

• 
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PRúGW1 OBJECTIVFS 

10 lnVeS( 19ate aad develup slmple Y2J.l--dfOUntl pUbture ~nd forage systems of a quan-

f lt)~ 3nd nut.rltional \.o¿-ileE: ror effic:ient ploduC:t.l0n al: \?arlOUS livestock enterprises 

clnd to dlsclose. maxlmum eCOnOITIlC poteri.!:ldls ,:1 yloduclng livestock cornmodities from 

trapl, dl SO.Lls and environm€.nts as neede(~ ::,ÚU::(.\;;:'b oi pxotein and energy for humans~ 

10 attaln eccnomlC 8tlCCess in this project "111 input factors, as 80119 1 pastures, 

~nl",a¡ n1;LatlOn, dn1mal tledlth, etc, alCe Hnp"rt!n¡ dnd rr,U6C be coordinat:ed and direc-

i r (:d. ((¡wdl d Ligh outputs per animal and pél lJfid útea" lr 18 imperatlve to stress out-

I 
t!U L ~ p€'r anln,3, 1 
1 

and pele land acea as )llgh 101¿¡62 yielcls are rneaningless if their utl-
, 

tor animal production 19 low Likewise, excellent animal hyg1ene con-

manipulations that do not funCtlOn to maintain and inc.rease econornical 
¡ 

f'U;:'D~Jts cf .1nimdl pr-oducts are d.cademic, , ' 

¡ An lntegrated rearo approach directed toward fully exploiting the complex interplays 
1 
j It dunat ,c-soíl-planr-anlmal lactars in producing animal products should be enthusias-

Itu)]O' pursued. Sorne !?oals ta be attalned are (1\ lmproved anlmal nutritio,: through 
" , 
lse ,,,t l,'ng-lived pastura perenu1als \neh high dry maLler production, (2) rapid pra­
l 
" 

¡occlon aveies - first calf born when heifers 2re less than 30 manths old, (3) long 
1 ' 
Ind ettlcient renroductive 11fe of CDIVS wíth a yearly average of an 85% raised calf I . 
¡ t0f', (4) ,.att:e wirh deslrahle marketable caCC.:lSses clelghíng 275 kilos in two years, 

hd (Si dauy COW8 wlth uninterrupted aod Ieasonably high levels of production (average 
t 

~.: :-15 ~llos d&ily for 280 days) for ~uccessive lactations~ 
I All of the subsequent obj ectives should be administr'ated and directed toward realiz-
j 
l,g eh,. pnrr,ary objective in a total program oi reseatch, Cheaply produced feed 16 

!lP"rdClve ab llv"estock production canoot atuiln economíc status without ir; tht¡s the 
l 

1"" r,,;: anei \ltlluing of pasture anó foragíOs tor profitable livestock 'enterprises 

te",,; '!ave 11 1 S L resC-ctrch pllority !-tule 1 esearch 15 1n progre SS , however, priorities 

1 

ly néed to be altered. 

\ í '1vestlgatloDb .vnth Sown (improyed and .l.nt.¡oduced) Pascure Species 

!j':U~t lo character 12'" "nd sel",,[ sl2.eable land bítes that may be econom1cally 

~ 
~ 



I 
1 , 

2 

developed for signíf1cant production contributions because of favorable soil and 

ecologl(.'ll factors for growing desírable pasture plants. 

él Broad soíl classHicat:ion maps are to be made from aerial photographs by a 

red~ o: spe~lalísts (plant ecologíst, geologist, and pedologist). 

b CI.HldUC. condlLions will be described for the underdeveloped land areas. 

2 Adapuve research - introducing and testing of grasees and legumes for total 

• and seds:o[,al growth, longevüy, competition, and herbage acceptability. 

1 REsponse lntera~tlons with modified environments such as burning, seedbed pre-

pdratlOn, cultívating, dtaíning, irrigatíng, so11 amendments, herbicides, lnsecti-

~ldeS, and defoliatíon lntensities will be evaluated with small plot clipping trials 

ll:at are occasionally grazed. 

b. To flnd adapted tropical legumes that fix nitrogen efficiently for themselves 

aud grass associates and that are readily consumed by ruminants for the improvement 

of aninal perform.ance and reproductiouo 

i, Rhlzobía straíns and companionability in grass associatlons will be·investi-

gated 

11, CoIlect1ona of legume and Rhizobia variants will be obtained from the ex-

tensive exploitatlons and pIant introductions by C.S.I.R"Q, in Australia and 1n-

c=oductions by the U.S,D.A. and other forage programs. Germplasm legume and 

Rhlzobia varíants will be maintained. 

il1 Cooperate in regional testing of tropical legumes. 

~" To tnvestigate possible symbiotic nitro gen fi:l\ing relationship with tropical 

~raS5es and ltS practica! exploitation. 

3. To test ~elected species and varieties of pasture plants for total and sea-

s0n;:;l )!1Elds, persistence, aggressiveness, acceptability to ruminants fed ad libitum 

or grazed, and for quality of herbage. 

.:< Grass€s and legtlffies wl.ll be grown in monocultures and mixtures of the best adap-

red afld compacable specles wlth treatment variables su eh as fertilizatlon, defolia-

tion lntenSlty and frequency (stage of growth), and irrigation under intermittent 
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grdzlng O! alternate grazlng and cutling 

" p, ell:undry dar a on her bage quality wLl1 be evaluated by chemical analyses 

\L1n SOf'SL and other- mathods) dnd.!.!! vitro or in Y!.;!9. (nylon bag) techniques" 

~or che more pro:rüsíng specle& data on nutritiva value indices (digest1bility 

UH,f f iClenLS and cOflsumpti.on) wi11 be obtained at several morphological stages 

or grotvth by :id libltu;n feedlng green chop or as hay 

• 
PIJot eX?€-rlments t,nll be ínltiated ta lnvestigate cultural and management 

prActlce3 """nd gr8z1ng sequences for obtaining year-around grazing~ 

~ l,. Advanc..ed Pasture ~ Animal Programo 

10 {i 1 seis.se rhe potent1al output of animal products per hectare and per beast 

f rm" selecred gr asses and legurr.es grown alone and in mixtures. Adapted and pro-

~ls,ng specles w111 be eva1uated with animals in grazing experiments. Data will 

be úbt31ned on rhe influence of pasture species on animal nutrition and on the 

qUAllty and quantity of animal products. The effects of the animal on sOil-plant 

1ntCrH!latIonsh1ps ",il1 be studied so as to characterize changes ;in production po-

te¡:H],a]s WhlCh might tesult from the cycling of animal excreta (animal to soil to 

pl?D.r ro animal)ovet a períod of years" In order to make wise compromises between 

O'.:tputs P.H anula1 and per hect are the mixtures and species being grazed wil1 be 

evai u;¡tad at two OY three stocking pressures based on herbage available per animal. 

I t 15 very ímportant to rr,ake thorough economic evaluatlons of al1 grazing tr 1als o 

T:18 econcmist sbould be a team collaborator at the time of planning the graz1ng and 

ther experlments~ , 

1 Sorne vad ables to be evaluated with simple factorial combinations are rota-

tlonal VS~ continuous grazing, so11 fertility levels, irrigation, leguminous 

SUPF,1ementary feeding "'i11 be practiced only to avoid animal losses at 

hJgh stocKlng pleSbüres" 

11. Herbage availability, through selective grazing, influences nutritional aspects¡ 

h'O'K€, d1agnOStlc samphngs oi forage prodúced and consumed should be mada monthly. 

,li lntake and digestiullity and chemícal and botanical compositions of pasturage 
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mi,} be Obr¡)lned dunng ,;easonal periods when distinct differenees oeeur in herbage 

quall[/ 

]'j in dddltlOn 1.0 anIGal products and theJ.r characterístics, supplementary data 

w:-11 be taken on liver, blood; and rllmen samples. 

\' _~m·(:.stlgdtl_ons should lnclude a sLudy of methods of animal management and con­

tro~ 01 dlS6dS85 and parasltes; tiJa effects of animal concentrations (stocking 

presbures) Gn diseases and parasire infestations and the ínfluence of pasture nu­

lr lllOOdl dlÍ:terences un anlmal tolerance ro diseases and parasites should be 

St tH.Jl ed 

b Te, develop dependable pasturage of suitable nutritional quality for year-around 

"raZlng thIoUgh the manipulation oi soíl, plant, and animal factors when dlsease and 

pM.aslte controls are employed with all variables. 

L $011 factors include the manipulatíon of irrigation and fertility to aid in ob­

tdlnlng more uniform plant growch at various seasons~ 

11 Planr: fact,)IS include grazing intensity, sequence of species w1thin and among 

i!dstl.ltes, and periodlc. resti.ng to accumulate growth that rnay be grazed i.!!. situ. 

111, A1Umal factors include their numbers on a land area (farro) by manipulating 

rrie br€€díng, calving, marketing, and lactating curves to coincide with seasonal 

L.:"..dLllations In nut"rition (quality and amount of pasturage),. 

e ;0 r2e'Jelop a J2-month feed pragré/m(s) through flexible utilization of pasture for 

rnnng nnd for hay and sÜage. F'orage harvested and atored during periods of ex-

c, ~roVJth ;1111 be fed during periods of slow rates of dry matter'productíon, Arres­

grdzLng offers an opportunity to study the influence on parasite populations. 

l, :~llch i G_ed ·progrdms may be arranged by using a single species or a series of 

~pt, lES oc mlx~ures in dlfferent pastures~ 

l1 ópecles and nixtuxes will need to be evaluated for yield, quality and losses 

"nh methods of conservat10n at lTIorphologícal stages of growth as well as for ease 

01 conservatlon 
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111. Flexible management of animals whlch considers their nutritional requirements 

"no th" un~ulating yleld and quality of pasture and forage, 

d Supplement:ary feedstuffs, 

1\, lnVCStlgiite lhe production ot supplemental crops to be fed as greenchop, . 

:--~Jclie, hay 01' graze.d .!!! ~ when pasturage 1.8 low, 

11 ?;, e.valuate thé util izatl0n oi cellulosic: by-products. 

, 
111. ":'0 "tudy the usefülness Di cheap urea supplementation wUh molasses or other 

or .\2 <'if.l", ~ompounds as a :neans of: l.mproving animal performance. 

t'O [,e, conduct related inveSt>gatlOns for the estab1istullent of methods for coo-

Lloll,~~ or alleviatlng any seríous deterrent(s) that may interfere with efficient 

dnlll',al productíon from pastures and foragea as they appear during the research in-

Vestlgatl0ns or may be encountered by cattle producersv 

8. Factüls ChaL may require speclal research are: 

L Nutrltion Thl$ wlll ínclude research on nutrient content and utilization in 

rurr"nants. supplementation of pas,tures, or other forages fDr ma¡¡imum effi'ciency 

ar,d causes and control ot !T,etabol!c disturbances. 

11. Physiology of reproduction in males and females. Research will be directed 

tN,'ard ,;,ncovering the causes oi repxoductive failures and studying preventative 

ITieasures. 

111 Parasites and díseases, Effects of lívestock-pasture management and certaín 

¿!,theImentics on tnternal parasítism w111 be investigated. The effectiveness of 

varlOus dt"ugs in controlling external parasites wil1 be studied •• Disease pre-

\'¡;,;n.t ton will conslst of t..:sing sound management and immunization against prevalent 

dlseases If 'Uther diseas€s or toxiclties arise, these ",i11 be investigated. 

lV Súll ~roblem8 as 1nterrelated wHh physiological plant disturbances. 

Ne~atode. and insecta rhat aleer plant gcowth. 

VI. Pla3t diseases. 

Vil Cont:::-ol measures tor severe weed infe.s'tations. 
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haSe 6. 10 devalap methods of producíng, processing, storing, and marketing abundant 

vl.,blé seed suppl1es of desirable grasaes "nd legumes. Phenological characteristics 

a6 re:lat€-c tO facrors th.:tt affect seed production will be studied for spectes~ 

a. Soc:r. treatment variables to be invest1gated are row vs. sod sowing; fertiliza-

tlon; defol13t10n management; water, insect, disease, and herbicide control; disk-

lI:g or cultivatlng old sods; methods of harvesting; processing¡ and storing seeds~ 
. 

b Commelcíal sBed ploduction by qualified persons will be encouraged as infarrnatton 

DECOm€S avallable 

aSE 7 10 lnteaslfy pIant explorauan and international distribution and to improve 

gt.d'SES and legumes through breedíng, selectiou, aud genetical studíes. 

a. Co1.1E:ctions of introdúctíons and accessions~ 

1. To 1dentify species and develop genotypes that furnish feed during periods of 

le,,,, produc Cion. farly evaluatlons w111 be made w1th anímals hy intermíttent graz-

lng and in vivo, in vitro, and chemícal evaluations~ 

lle Maintenance and distrihution of vegetatíve and seed germpIa~m. 

b. 10 conduct basie genetic research and to develop techníques which support breed-

lng lnVEstigations of various plant speciese 

:L. ~jode~ of reproduction, floral bl01ogy, pollen production and receptibílity, 1n-

co;r,patabilHies, seed forrnation and dormancy, apomictic reproduction, dehlscence 

. To pa'tlcípate in internatwnal programs of grass and legume improvement: 

l. F0l allocating breeding responsibilities with species so as tt} concentrate 

ei ~ c}rts, 

11 For partielpating in the establishing of standards for evaluating specles and 

"'2 ror developing varíeties adapted to slzeahle ecologlcal reglons, and 

1 1'/. For ptOductlon ¿¡ud distribution of foundation seed stock~ 

lUtll:llatlon and lmp~ovement of Natural Crasslands 
í 
11 To Investigate the yield and nutritional value of various botanlcal components 

e ... 

• 



7 

of natural grasslands in different environments. 

a Output of animal products per ruminant snd per acre at different stocking 

pressures will be obtained as outlined in Phases 3 aud 4. 

i, Variables to be investigated include fencing, controlled burning, mowing, 

drainage, arrested grazing, and supplements based on_uutritional factors such 

as energy feeds, urea-proteln, and minerals • 
• 

2. To develop simple low cost methoda of establishing higher quality and more pro-

duct1ve grasses aud legumes by judieious stocking in combinations with practices 

su eh as burning snd draining, seedbed preparation and aerial applications of seeds, 

fertilizere and pesticides. 

3. Io develop a 12-month grazing syetem(s) for produc1ng beef cettle through the 

¡ 
, manipulation of animals, and natural pastures in combinat1on with 8aadad pastures 

l 
j 
1 
l 

and ~upplemental forages. 

a. Supplementary sOil, plant, and animal data aS outlined 1n Phasa 4-a ahould be 

1 obtained to ald in explaining the results. 

4. Data are to be evaluated economieally and an eeonomiat should cooperate in de­

I signing grazing and other experimenta. , 
fntmsl Enyirorunental fontrol 

h. To evaluate under lAboratory controla the aignificance of tropical conditiona 
\ 
tueh as hígh temperatura and humidity on anima¡ produetion. 

1 a. This area should be investigated if animal performance ia suboptimal when 

1 

i 
nutr1tion and other biological input faetora are ¿ontrolled. 

nima} Breedin 

. To improv~ t~e rata of reproduction, longevity, and productivity of rum1nants 
1 
\hrough breeding in humid tropies under normal atressea of temperatures, humidity, 
1 

!ieeaaes, inseets, and nutrition. 

¡ 
¡ a, Ihe main breeding acherne will be to cross native eattle with high producing 
I 
¡ importad cattle wlth the objactive of retaining the adaptive characteristics of 
l. 
¡ 
¡the native stoek and the high produetion rata of the importad stock. Aleo, selec-

i 
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tion may be directed tOvJa-rd using a given strain or typ(: Oi: 

and meat proJuction 

l'taining and Educatlonal Progrr:;lll 
I 

~. To devE.lop an internat:ionéü educaCional an::l t'.!:::'rJinlng pror,I'an: FOi. ,¡ 

~f pasture'-animal programs, 

I a, ReseaLch personnel 

{ i~ Postgradu:.1te and postdoctorate in_service c:xpic-::rience 

!.! 

1 
~ 

\ 
1 
! 
¡ 
1 

I 

ment basic training., 

b, Extcnsjon personnel. 

i. In-Ser1J1Ce tra1-uing at one or more locations and specia-¡ lratl11.J1~\ C(.' 

workshops, 

ti. InvolveLlent for short periods Hith researeh projecxs, 

íiio l'!ethods for accumulating and dis8eI!lin~ting infor-rnatlon~ 

c, To aid in trainíng óf t:eehnicians for managing pastm'es and ["ümilh, 

1, In-servlce short eourse and training programs. 

lí. Brief involvement with research pursuits~ 

ili~ Repeat short courses. 

I d, Specl~l edúcatíonal programs. 
¡ 

., ' 

, 
{ , i~ Sho! t courses ~ work shops ~ symposia, conferences, and seminars di rec t.~.::~,¡ <-!:.: 

1 
specific audienees. 

~ e. Acc:uTI::ulatíQn, review and disse~ination of information pertinent to pas tU1.';3 zm,l 
i 
J 
~ an~mal research workers. 
1 
fNCEPTS OP PASTURE rI-IPROVEMENT POR LIVESTOCK PRODUCTION 

rere are tt;~ prnnary coneepts of pasture improvement: (1) Utilization of ti,e na::"x­

¡SlándS through better mánagement of su eh pastures and animals. (2) Destruction "r 

J- grasslands by f ire or other t.¡ays and growing of seéded species after chD!'.sin~~ L;2: 

1 . 
¡OlrOnment. Bor11 of these concepts have merit and universal.aeeept.ance o:f 8lLJk.J 

1 alomó is untcnabl", Fo! exampIe, 

~ 
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!I Iprove the production of native apecies 1n environments where there 18 a drastic shortagc 

9 

i 

:01lr very erratic distribution of moísture and where irrigation i8 not available as in 

Ithe short pra',ie grass region of U,S<A. and in sorne climatic zones of all continente, 

i~JIl, very infertile, droughty, or flooded 80il environments should remain in the natural 

I l\l]tanon. ¡,nen yearly rainfall ls reasonably high and reliable for a period of sil< 

¡no hs (more or less) , ft is usually preferable to destroy the native vegetation, if the 
! :3°1 envuonment can be altered ate low costs, so as to grow more productive and nutritious 

I,eeded pasture planes. lt 15 quite posslble that the very low nutritional value of nativa 

¡,plies la many natural grazing lands ls attributable to natural.selection processes be-

1 palie palatable and heavy grazed species have gradually disappeared from sods. 

1 The value of native speaies are strongly influenced by the fertility status oi s011s. 
l 
!:nlemperate arid and low rainfall regions soils are usually shallow but high in bases 

¡,nd fair íq organie matter. Pastures on sueh soils are nutritious, but total produetion 

l/old not justífy the use of seeded species. The native vegetation in humid tropical 

lr[ is general1y of very poor quality because of the extremely tnfertile soils. Fur­

¡.h ore, as mentioned above, the more desirable species have be en eliminated leaving 

!hile which are tolerant of low fertility conditions. 

¡ Iba concept of replacing nativa species on alluvial or reasonably fertile soils in 

;r~cal areas i8 unque8tionably desirable. The destruction of lndigenous sods on lateri­

jiToIlS, and the seeding improved pasturas may be questionable and should be pursued 

ji~ cauéion" Lateritic soils, as in the Llanos of Colombia, may have very desirable 
1 
j~1Itcal or structural features, but they are usually extremely inferti~e. The highest 

Isréi1íty of such 80i18 i8 near the surface where there i8 limitad organie matter. 

13tllitlc 8011s ara éharacteristicly very low in base exchange capaclty (3 to 10 me.), 

I ¡1dlfften are only 5 per cent base saturation. They are ex~remely acid; the availability 

le I.lclum, magnesium, and potassium are often no more than 0.5 me. per 100 grams of soi1. 

I ,. 1 1 ft 1tic so.i s are ow in m1nerals, except aluminum and lron. The buffering eapacities 

r aluminum compounds are extremely h1gh, making ir difficult to alt8r the pR. PhosJ.lhate 

\1 
I 
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" usually very high. For such infertile soils, longtíme experimenta are necess-

al to ascéttaín .he feasíollay of uSLng seeded species when soíl fertflity has b",en 

: Cha.:1gé:::l. Grow.lng species that are better Ifminet-sH of soll nutrients and concentrating 

. clltle on smaller ateas will only aggravate soíl depletíon. For 8uch soíls, the avaíla-

DJ" lty (\: 11mE and 10\.". CO&t fertilizers are very important considerations. Supplyi.ng 

e __ CHE!'! dlhi phosphorus as r:uneral supplements to the cattle on natural pastures may be an , 

; etoffi1Cc.l '..¡ay of 

{Of (.O[L10: 

aVOl(jjng fun:her mineral defícíencíes and permit the profítable raising 

Il~eVéj op",ent of che Pasture-Livestock Program in Florida and Australia 

. I The ,1évelopmenc and lmprovement of the beef cattle industry during the twentieth 

je \.lcy:n subtropiLal. FIonda may serve to indicate potenti.alities in tropical regians)} 

~ lTlI small adapred catde, able to survive the harsh nutri.tional, parasite, disease, and 

¡ 
~l[tSE(' t str éS3es, wBr e remnants of Spanísh cat tle íntroductions that had crosséd wíth other 

iO~dS, Durlng the thlrd to fourth decades, mature cows normal1y weighed about 550 lbs. 
'. l:¡tl' ¿werdged a Ia~sed calf about every third year .. 

;~a le ¡::.opulatlons and they grazed natural pastureso 

There were few fences and sparse 

Qne beast averaged ranging over five 

¡ "1",ent Y acres. The native grasses on the sandy, acid, infertile 8011s were 10w in essen­

lal macro- ar1d micro-mineral nutrients and low in pretein. Broken pelvis and other bones 

;,alled by calClum and phosphorus deficiencies, other nutritionaI disturbances and in-
, 
1,ufflCíent trace minerals, such as copper and cobalt, occurred but at first were the un­

¡n1 deterrents. Native grasses were very low in protein, slnce 80il nitrogen and 01"-, 
\ 

¡ ale "'dtt"" remained low because of the high oxidation on sandy soils: Legumes which 

llx mtrogen "ere absent from these natural savanahs. The utilizable energy and protein 

;0tl in the natlve grasses temained below daily cat'tle requir:ements during much of the 
¡ 
!~ar < HUl nlng the r ¿tLge ¡vas an excel1ent prac tice as this concurrently destroyed some 

larl:tes and the woody, mature, indigestible grass sods. The young regrowth, improved 
1 

~-!-1I--5-e-r-V-¿¡tlons or varlOUS lnvestíga¡:ions by R. E¡ Blaser during 1937-46 whl1e associate.d 

(th the UniversHy of Florida. 
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by rhe ash after burning, was nutritious for several weeks or months--during 

ts perloe cattle grew aud gained welght rapidlyo Young cattle usual1y encountered 

Sévere r,utrluonal stress: many díed; others reached breeding condition at an age wheu 

lay' s F'londa cart:le are grandpareutso It was common to se11 late weaned calves to 

bwc.he1¿; beCduse of severe nutrltional stresses~ 

11 nutrltlOn, and severe scre\..¡ fly l.nfestations 

Poor herd management~ Texas fever, 

of unattended cattle caused high mor-

tl1ty Dunng the third and fourth decades in this century, many cattle died during 

i tnE;: ytlnU:!s be...:ause of s!:arvatlon due to the lack of energy and protein or mineral mal­

; nl-ritíon on native pastures (qualíty rather rhan availabí11ty}. Hineral supplements 
.1 
l"'iI'''l.tutal pasturas gave decíded improvements in animal gro",th and reproduction, but 

16J1Ltacular progress occul.red later by changíng the soíl envíronment and seeding improved 

; plturas 
, 
¡ Toda):, Flonda lB a cattle empíre--all problems are not solved (Appendix A), Apply-, 
,11 needed nutnencs to 80115, establishing adapted grasses and legume8 to replace na-
1 
~ti\"¿ gros.3es t en:ploylng judicloUS grazing practices, exercising good herd management and 

¡"leIle, úsíng better and adapted cattla breeds, better control of pests and supplemen­

ltr de-huent mineral nlltríents are all links in this chain of suceess. Tha foundatlon 

j lot the Horida animal productlon prograrn 18 improved pastures< Improved pastures depend 

¡ofnitla1 character istíes of soi1s and their arnendments; total and seasonal yield and 
! 
!1uality of pasturage; adapted species; available supplies of good seeds; irrigatíon where 

;nl tic"l > and good animal grazíng >'lanagemenL Pasture qua11ty has profound effects on 

1 
rUlnants--researCh in Flor~da aud Australia shows better calving and animal grm,th when 

f;·egumes cind gr asses occur in pastures as compared to nitrogen fertilized grasses" 

. I \I:th natural. uñlmproved pa&tures on the sandy aeid 5011s in Florida (savannah vege-

" 
taLlon) .. 1.n¿ poor Lattle management during the first decades of this century there was 

,bit a 30 per cent calf erop and 5 to 20 lbs, of liveweight gain per acre with 5 to 

o Icres r eqUl red per head_ 

,lanrs, "long \Hth good herd 

Now ',tth changed so11 environments and introduced pasture 

management, calE crops average 80 per cent for the: better 

els ',tocking tates have increased sharply; tealistic liveweight gains per acre for 
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species under natural rainfall are around 350 lbs. per acre as compared with 2 

11 4 fold íncreases with nitrogen and irrigation~ 

rh" rapid development oi the cattIe industry in the humid tropics oí Queensland, 

Flltralla,ll lS simllar to Florida developments. CaCtle on natural unimproved savannahs 

(lass-tree vegetar ion) 

e f crrps average les s 

requ1re 5 to 40 acres per beast. linder such nutritional stresses, 

than SO per cent and steers are often 5 to 7 years old when they 
, 

alaOTI ""Hable flesniness for marketing. 

rhe dynaüic development of the cattIe industry now underway in tropical Australia 

slrts 

ti' be 

e the 

'11th selected areas with favorable rainfall and where soil nutrient deficiencies 

corrected for growing adapted graBees and legumes of good nutritional value. All 

grasses and legumes for the improved pastures are plant introductions from other 

~ltntries. Introduced epecies are studied in various environments with and without al­

tering 5011 envireTh~ents and promising pasture plants are soon evaluated with cattle. 

Allpted and semíadapted spacies are further impreved through natural selection pressures 

1 flm the new environments and by objective plant breeding programs. 

, Practicas directed toward improving the natural savannahs ~~ in the aboye men-, 
j 

; elned tropical and subtropical regions have not resulted in dramatic changes. These 

¡natural grass~and8, however, made large contributions when used in combinatíon with im­

lp~ved species for developíng reliable feed programs. Animal and acre outputs from ex­

!tensíve operations en native vegetation have been improved by mineral supplements and 

19J1b total management. Indeed, initial improvements in meat production per animal and 
1 lP1l acre on extensive operations on the betrer natural grasslands may be most easily 

¡"nd economically attained by implementing simple managernents as fencing and controlled 
I 

lblíng, supp lernent'ing mineraIs thal: are deficient in s01ls and herbage, urea or urea-

lorotejIl suppl<omentat10n at crítieal periods, and good herd and breeding management. 

¡ I The very signífícant natural adaptatían af cattle te disease, insect, and nutri-

1 
l:~al atresses that are co~~on in tropical regions should nar be overlooked. The 

11/ 
1- Pe! sonE:l obscrvations and cotrununications in Australia~ 

I 
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nlural belcection preSilures that have imprúved the productivity and adaptatian cf nativ," 

el tJe have beén substantlally 

bteedlng h'lth Brah;:¡a bulls has 

tilo t !:oplc.al envltonrnents 

augmented by introducing new germplasmo For example, cross 

aided 1n developíng cattle races that are especially adap-

Although the alorementioned improvements in soil-plant-animal interrelationships 

1 "le ¡ 
51",!, the potencials for beef cattle production from improved pastures in the tropic8 

; alear e"cell ente 

1 v2tcrpmr.::nts 1: they 

The principles that have been established may stimulate spectacular de-

.:lr€! used lU adaptlve research and directed toward Iil.eat production in 

: n,ly undeveloped bwlogical complexes ln the tropics. Such adaptive research should not 

¡be done to oDtdln orígíni11 informatíon fOI publications; initially, researeh will serve 

¡ bit >Jheré pract1cal experiments and demonstrations furnísh information for increased i1ni-

I . . mi productlon on tarms .. For example, the research principIes establíshed from the studies 

101 a bic C,:iJ complex Di ínfertile sandy acid soils" woody native grasses of 10tv nutri-

j ( Indl value, and catrle adapted to pese stresses in humid warm Florida should have appli-
, 
lc¡¡uon to che Llanos regíons of Colombía and Venezuela and to the "Campo cerrado" of 

¡Blzll ReSéarch próncipIes for improved specíes in Australia and other tropical zones 

1~1 be "transplanted" w1.th sorne modificatíon to other tropical areas for improved pasture 

~d!.L anl;':;dl pr(;ductton. , 

I AlI "hasEs of beet cartIe produetion, from year-around grazing of improved seeded 
1 
l~AJ;':ir\¡f('s (.Ir from wel1 managed combtnations of seHded and natural pastures, ha ve been 

Ll, nabJ e wuhout 5upplerr,ents. l'he possibilíties w1th dairy cattIe without supplements 
I 
¡llhe tropics llave nor: boen ful1y Explored and appear 1esB promising than with beef 

~·_~r'e p~oduction. j~a~_ ... 

inl SITl.'ATlON AND SCOPE OF SOIL-PASTURE-LIVESTOCK PROGRA.''¡ 

L~nd sUHable for erops that are consumed directly by human s should not generaIly be 

far livestock producr10n, This 15 so because the production of nutritious h1gh pro-

1 
~!,.,:eul'laonnimal products far human consumptlon is very inefficient as compared with the pro-

- ~ ~ Di grass and leguml.uous cereals) fruita, and vegetables for direct human c.onsump-

¡"Ii' (,r ,,111 consurrllng s jmple stomacheu animals (poul try and swine) converr concentrate 
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f (:eds lnto animal produccs oore efflciently than do ruminants. The conversion effi-

uf consumad pasture and forage feeds (dry matter) into liveweight gain ranges 

to 15 peI cent f or ruuünants; the values for dressed carcass weights are 10'~·,er, 

f r OlT! 4 to 9 per cent. Thus,. the production of human foods through ruminants 

fuxury enterpríses unless abundant supplies of low cost feeds are used as effi-

Llfrntly as possible 

! ~kes Jt clear that 

ThlS 10w efficíency of energy conversion to usable human foada 
I 

the economic foundation of ruminant 1ivestock enterprises depends 

1 ¡ c~, ~0" cost feeds that are ptoduced on soIls not suitable for crops to be used for di­

le '1"",,m LonsumptíolL Feeda far rumínants must be reasouably high in digestibility 

COlC,'"tled ln large quantit1es to maintaín the nutrltion requirements above that for 

<;':á i nt enanc.e ; otherWlse, the efficiency of production wouId be even lower than prevíously 

¡ ltíOned, On the other hand, ruminants utilíze "woody" lo" protein pastures and feed-
'1 

:h3t ,:ould otherwise be wasted. By supple:nentlng wIth urea, very fiberous feeds 

cG,werted into high quality protein products for human consumption. 

I Ln; (ost f"ed [or the production of livestock products can be móst economically ob-
, 
J i tCl1 nE:d i njm pétstureS in enviroft,."Tlents with long grazing seasons where there ís high so-
l , 11 e.nergy, 1 avorable moísture with ¡qod distríbution, and favorable temperatures for 

j h.H:h tates of drv matter accumulation~ In such environments meat, wool, and milk pro­

; ótts p:oduced at low costs can be h1ghly competitive commodities in world trade. Ex-

I ! ("llr," ,>,té th" czports of 1 ívesto(;k products trom ruminants [rom Ne" Zealand and Austra-

l ]id Te!'" favorable cos1:-price production relationships in these countries are associa-
I 

~ ti "'~1th l,.¡nd values) labor, mechanization, and other low input costs ~for feed prí-

I 
~:-utl1y fr.:::ct paStllres, , I ' 
¡ ThE: ?rGductlO~' of 11vestock prodücr:s by ruminants from yeat-long grazing seasons usíng 

I rl'C ](,US P~SCU!G uclIzatlon and pr¿ktlCeS in tropical environments have potentíal eco-

I nOffiIC. adv2ntages, The rap~d development oI the beef cattle industty in humid tropical 

,1 I iQl ensland 1S lnd~caLlve of potentlalJties. 

I 
Nany ~ntcrtelating factors bave contríbuted 

I tolche tconomlcal productlon and developrnent oi the llvestock índusUy in tropical Aus-
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(1) Favorable temperatures - frostfree to light frosts, high rainfall (but di s-

I"bunon 15 cften a problem). hígh llght íntensity and favorable photoperiods. (2) Adapted 

c,,¿ I".~roved tropical grasses and legumes wíth high economic dry matter yield potenCials 

I rec,',cnaoly nutriUous p'ls(urage. (3) Informatían on soil and plant management focob­

["Inl"; eco~omlcal dry matter yields from plante. (4) Management programs of cattle 

I apt€d to the nutr 1 t lona 1., disea.se, par as 1 te, ínsect, and environmental stt'€sses ~ (5) In-

.t:,r .. 1lc" : téSedICh ti 1 rect\?:Q toward JUdlCious m,inl-pulating and compromising (he soil-plant­

~lmal ltlI2rre13tlonsnlps. Nonetheless, the business of producing livestock 15 and will 

l"tJr1W.- to be fac.ed '4ith lloBolved dnd unexpected temporary deterrents in Austtal fa as 

wCll as In other hUffild tropical regions. 

I It""e dte poten~lally SetlOUS deterrents for economícal production of livestock pro-

1";":'::1:: fúm rLlminants ín the tropics~ 

.~~ value than temperate plants 

Host forage and pasture plants are lower in nutri-

This may retard conversion efficiency to animal pro-

lnfertiUty of soíls affects the nutritional status of pastures and forages. 

Hlgh l<?:l¡peratures may reduce protein content and enhance carbonaceous.ness of herbage, 

.. :nc 1dcTIce oí anlI':1al cllseases, lnsEct and paraslte pests 1.8 more severe in tropical as 

CI-\~~_':'¿~¿C: .vIth temperdte envíronme.nts., Conversion efficiency of fibrous feeds may be in­

h ltéd by dy;;atic factors such as high temperatures and humidity. Other deterrents are 

¡ hlh LapJLdlizatJ.on dnd lack of tralned farmers and personnel to manage the biological 

j com?l,,;.; '"he development of the lívestock l.ndustry in Florida (tropícal 'lnd stlbtropícal) 

.l 
f :il_ng :h15 cenrury encountered these complex problems and hinderances, but the solution 

I cf th"D' olccves as an exh:cbit of possihilitíes in tropiQal environments.. The advancement :1 
10 knoul(:(ige through experiences and research in Florida; Australia; and other tropical 
1 ! alas húve esta~h9hed principIes thar m'ly now be used in adaptive researeh and demon-

1 strat \e'!::;, rOL rdp1d progress in similar env~ronments~ 

t. I 
ThE-le are huge tracu; of land ln the tropics that appear to be suitable only for 

lE'conornlcal production of pas1:ures arrd forages (Appendix E). Large grassland areas are 

Ll fOí the prodUCtlOl1 oí forage gra""es and legtlrne8 alol'" or in combínatwns amI often 

\ I .' ·~·:t~: 
\ 

<i 
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ILth ather herbage plants far grazing hay, silage, ar greenchop. Acreage in grasslands 

l<ceedS rhe comblned area ror "heat, corn, oats, hay, rye, soybean, augar beets, rice, 

f12x, ?e2n~ts, potatoea, and tobacco - approximately 30% of the land area of tha globe 

I Lovcred by grúbs Over 60 per cent of the ,"orlds agricultural land i8 non-arable aud 

sUltablé only for grazing. One survey 

luntr lGS (la5sif~ed land use as being 

of 7.7 mi11ion square miles in 20 Latin American 

20 per cent grasslands, .5per cent cultivated 

IrablG plus 

\.¡aste lar:ds 

perennlaJ erops), 50 per cent fo~est (with limited grazing), and 25 per cent 

I J n terms of livestock feed suppl1es, grasslands furnish "O\ler one-half of the total 

ín many teillperate areas and 

I envlrornr.ent and "grasa" 

85 to 90 per cent in tropical regiona. Grassland provides 

18 the sustenance of the ruminant. Latin America ls endo<led 

: ~lfh ab~~dsnt lsnd resourees for pasture and livestock production. Its agricultural land 

¡ ares approxirr.aces chat of the United Ststes (511 and 504 mil1ion hectares, respectively). 

; Tire are abost t"ice as many livestock units in Lat1n America as in the United Sta tes 

¡ and Canada cO'llb1ned (213.7 and 114.7 million head, respectively). Noñethe1ess, only 

lallut ane-half as muen meat, one-tn1rd as much milk, and one-fourth as many eggs are pro~ 
l 
;dCIEd in Latin Amerita as in Nonh America. 

!!L NatGral Grasslands 
¡ , I Natural grasslands, with various indigenous species and different 90i1 and micro­
, 
l,nvlronnental conclitions, ~ake up most of the grazing areas in the tropics. Of 1,139, 

¡"sllk~2 of lane in Colombia, approximately 40 milI ion hect ares are covered with naturalized 
i . 
1r lanve grasses and th"re are only 4 milI ion of improved (sown) pastures and forages. 

i·s~r;¡at Ed hect:ares of grasslands and per cent classified as UnaturalH in various countr1es 

1 r IBr az,"l, 125" miÚion hectares, 93%; Peru, 27,600,000 hectares, 93%; Ecuador, 4,656,000 

lectores, 90%; Bolivia. 

I ." . i~~~rt}ca, 696 million 
t 

11.3 million hectares, 

hectares, 90% plus. JJ 
90%; Venezuela, 16.7 million hectares, 90%; 

, • Animal output ftom natural grasslands is low¡ estimates of carrying capacity are not 

j,r~lln but range ÍIom one beaat per 5 to 25 hectares Marked seaeonal variat10ns in 

I 
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Iruwth and quallty 01 herbage occur because of dry seasons, when the vegetatian dries 

lC;l ca ton" coatse fodder 01 poor quality for browsing, Scarcity of tvater oiten causes 

p~!01 hcr bdge ',JtillldtlOn beCduse st:oc.k concentrates and overgrazes the plants near water­

I~,~ pl,:'ces, whlle pa3tutage 30::1e distance froID water may not be ut11ized. In general, 

v¿st regions o~ natural grasslands support only a fraetian oi the catrle in a coun-

- E: g about 8% or the cattle in Colombla are found in the Orinaca Basin which has 

the total grass1and (approxlmately 16.5 milIion hectares) o 

AVdlldDll1:.l..:t. ..§;nd nutrltlonal problerils 

I Ut d.!Lation ot natural gxasslands i8 conditloned by seasonal distribution of herbage 

:"J.llst::.d ¡,llgely by 5011 mOlStUre and partially by infertility, An abundance of herbage 1.s 

Ineraí!! fJ,esel1[ dutlng the ralny season as new shoots or n\,w seedlings develop and grm, 

IPldl ;; 

g¿stibl~¿. 

Such young, leafy herbage 18 usually consumed in large amounts and 18 more di-

,liS t.omparec tO rr¡ature plants. The exude protein content of some indigenous 

4IaSbCS ~ay reaeh 8-10% Oil a dry matter basis, Bunch-type grasses make up much of the 

s9arJ ,.md "tem elongaDon and flmvering begíns befare the' onset of dry periods As phy-

11 ugl, ,11 matur ity proceeds, the leaf-stem ratio wldens and nutritive value declines, 

JIí plants become progresslvely lower in protein, minerals, palatability and intake, 

olgesti')ll lLy, ane h1gher in flber and 11gnín. The energy and protein utílized by {umí-

'n .T.::, ('i;:;t.J}í¡éS '1 ' ' sharply becanse of lntake and dígestíbilíty reductions. Tropical grasses 

1 J{(: ¡',VI]!-::l) ly )()w(,r in mIIl0íiJIH:t dlgestlbtl Ity coeffjcicnts, crude protein una energy 

! 'JIJ 1 "ce: hy fllffilnants than are temperate grasses Digestibilüies of tropical species 

,eh 65:é; values oí 50-60% are cornnon (versus 55-78% far temperate climate 

~'ldl;jrt? troplc.al grass may drop to 25% 1ess as compared to 45% for temperate 

:r; IO~ mdture ttOíHcal grasses c!ude protein may fall to a crítical leve! of 5% or 

L_ 
b..! Flgt;YeS for Bol.lvla, Venezuela, 2í.nd AÍrica are taken from the FAO 1966 Yearbook and 

.' I es€nt pE: filú1nent pas"Cur es and neadows and proQably do not include a11 of the natural 

!,r a581dnd~"; or..her fIgures ttr e CHt Jmates made. by Daves ~ Tdul. 1960· Temperate (Troplcd 1) 

,rISL,ndS Pro e 8th lnt Crabs, COllgresb 1-7, 
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Below 7% crud" proteln, voluntary intake of the poor quality grass 18 limitl!d 

t that the requirements of the rumen flora cannot be satisfied. This a190 has a markcd 

eff€<-t on intake by decreasing the rate of digestion. A possible deficiency of certa1n 

IneralS ln the forage: may accentuate the problem~ For example, a phosphorus or cabalt 

¿et lCler.cy has a profoun¿ effeer of lowering feed intake in ruminants. During dry sea­

lns, che further decreases in digest1bility of grasaes may occur due to losses of 801-

'LR mIneral, energy and proteJn consrituent~ from resp1ration, leaching and microbial 

fermenc:ng. t{ith 1011 t"take and digestíbility, as during drought, cattle go hungry for 

Ingth" nenads, Nutritional requirefilents drop below that needed for maintenance; hence 

;:attlc LG&e lieíght, may have low and delayed conceptiou, 

lat .S!ctúghtH oeCUIS when animals are 6 te 7 years oId. 

and maturity ls prolongad so 

Under such nutritional titresses, 

lIere are often breaks in breeding cycles so that yearly calving percentages are unduly 

10«, n¡dklpg it difficult to maíntain herd replacements and provida cattle for slaughter. 

~llJe breedlng, control of diseases" and other input factors are important under such 

conditlons, first attention must be given to the problem oí adequate nutrition through­

,1 the 11 te of the animal. le le important to examine the problem of a year-round feed 

SIPIY (,Í 

'~ Provision 

an adequate nutritíon level so as to support /l given livestock enterprise. 

of .suppIementary feedstuff might be /ln expediency; the growing of special erops 

': 1'1 sllage OY green chop, the utílization of plant refuse byproducts, or urea supplement8 
, 
1 during 111tritlonal stresscs are feasible solut:fofls. For ínstance, feeJing supplcmentdl 

plt~Jr' to very low protein diets u3ually fnereases the rate of digestion and hence in-

; ule oc 
ttl,'l¿n:: 

low qua lit y roughage. erude proteín and minera'ls should be supplemented, if de-

i 
A lo" level of 8upple:nent conraining a high urea level ,·;ould be satisfacrory 

del drllr.:als at low produc[íon, such as pregnant beef COtvS~ 
j 

The mineraIs could be supplied 

¡in the prOle, n 6Upple¡"ent or by allowing the cows access to a mixture containing the de-

;E1lent r.lnerals liD:ad with salt. Under extensive grazing schernes, other alternatives 

1 
¡,uf as provídlng off-season pas,urage from so,vn species may be implemented. It rnay be 

1¡ore pra:::.tic.al to irrlgatt! SO\>Jn SpeCIE.5 far off-s8ason production than to conse.rve for-



, 
1 

1 
19 

1 ¡:n¡¡;ature and act~vely growing pasture plant5 wi11 more nearly províde the minelal 

le¿s ---.; rUilllndIlt.5 th~in r:¡atüt t"! plants P:umt constituency vartes 'Hith Che mineral con-

t2~H. of SOlJ.S ,';tnd o~ pas:.ure 6;JE:.cies for glven stages of growth... A survey of several 

',r_:;¡::J:1J:f OCCUr!lng ndtlve gras&es and legumes in Colomb~a showed a prevalence of low 

I
OSPh()rc.s (.:)ntE:nt in métny regl.ons, but c.alc.ium was generally adequate., Mineral supple­

ntatlf1n (lndlrectly pasture lmpr-ove:nent) mdy be the initíal step toward animal improve .... 

che lC'\'h' rerrillt)' natural grasslends . In fact, data obta1ned by leA wüh salt 
• 

suOpl cr:>_nts LD the LLanos Or lent:allS of Colombia indic.ate a yearly per head increase of 

:1 kg ot San ~·:íartlnet:o t..attle SIockE:d al one beast per S hectares~l/ Thus, a Sil!!ple 

1
-, lagement prd(.tl:~ Ie5u.lted 1n declded íncreases in anima.l outputs and pe.rrnltted a 

L ,,1 yl[;'~ ;:"~ipa:lty almost three times r.hat normally used ln the region" Other practices 

r E:~ ( u.g 

ni. i vE:-:, 

JudlCWUS mo",~ng, controlled bucning al: a scheme of intensive grazing coupled «íth 

~r [oLdttOnal grctllng míght permi!. fuxther tnneases in stocking rates. Alter-

~!bntlorled earlier in thlS sect10n should be examined by the Pasture-Animal P10-

lsjfn: '" CII\T, !lieer all, the application of man's knowledge has altered the development 

~ al r.¡...iln ... enance Di gr2l,ssL.tnds m,:)re rhan any othet" factor _ Most grasslands are unstable -
-1 

t -v<leratl'.'e s';jb-~ljma);,e& wlth dynamic natural shifts of species< The cattleman's aim 

1 fo! maDI tfop'lCdl gra.sslandb rrrust be to improve the natural sward by encouragíng the 

~d(I(:]()p;:H_-=nt dncJ sprc--:ad oí more valuable spec.:ies components at low costs and \v-ith simple 

i ,m¡:;..tllods 

LI?leX 
ReSEc"rch múst aid in resolvlng the economic exploitation of thls biological 

~ 

I 
2 ~:'llrnlQ& lnflaence 

1 Use, nt f lC e, 19m tec! by man and lightning, has prabably been the mast ancient and 
l 
~lrrtrtant lnf-lut:;ncer'on vegetarian, 

~sr&6SeS dte ~lds 1n the res1stance , 

The norphology and growth patterns of perennial 

ro burning injury: perennating organs are clase to or 

~Hlecu.::¿ by the 8011, se-eds rípen and fall to the so11 before the advent oí bot and 

i 

¡/tabOna] con;múOICHlOn ,."eh InsucutD Colombia'no Agropecuaria (leA) Animal Scientists. 

:1 , 
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wedther and only one StláSOnS growth 18 destroyed~ Tha effects of fire are contra-

rctory because of many lnteracting :actors and difficulty of experimentation; hanee 

:.:any ' __ onc:lusions ate based on historie:al evidence without precise measurements. Burn1ng 

Iy be delJ.berately used ror bush control, to rid land of coarse, unpalatable herbage and 

to reduce the encroachment of undesírable species. Burning of mature \>Ioody grass8s de­

Iroys lnedíale and dead plant refuse and encourages new palatabla herbage because of 

1
, .5S ll.::;ht (Ompetlt::.ou, lndisctiminanc burn;ng when regrowth wíll not occur i8 too aften 

. é p-: d. tlce, Hithout judicious fire management the "harsh" grass spccies nay be favored 

I the expense of the "80ft" species which do not survive when burned (e.g. molaases grass). 

Add i t l(J :U:J 1 

Ince r:10st 

reseaccn i8 needed to evaluate burning practices (particulurly in Lutin Amcrícn 

of the ava11nble data are from the U.S., Africa, and Australia), T11e eHecrs 

1 gra21ng 

grall De; ~),f: 

and burnlllg are 1nterrelated and must be studied together - e.g. In Queensland, 

Bnnually burned pastures promoted the domínance of the undesirable spear grass 

t teropog':J! contoreu,,) btit in pr otected areas the preferred kangaroo grasa (T~e¡~ 

australls) predominated. Other faetors to be considered include season of the year, amoune 

J lnflamr:iable material, frequency of burníng, weather condition before and after burning) 

reslstance of the plant species to fire. 

Burning 'often and at critical times, concurrently wíth fertilization and grazing, 

1.1 becn <in lnexpensive metnod of establishing sown species by attaining reduced competían 

frum rl~lur;11 gr~ssland specles. 

:5 > c'r asses 

A nü~,ber oi ecological surveys show an abundance of grass species in the tropics. 

th'.m 1000 have heen classified in Hexico, over 800 in Brazil. 600 in Colombia, and 

: 31,n Costa Ríca. ," These surveys are floristic in nature and do not provide information 

j 
pn 5€a50nal dlstributwn, yield, and nutrítive value. The CIAT Program should include 

¡,'areh tO evaluate rhe contnbutlon of various do:ninating species in swards with graz-
¡ 
1 " \ Lr.tanlrr,dlS , ThlS can be dune by seasonal sampling, chemic.al analyses, in .:::.!..ttQ or J..E, 

\-'1_ rtlgestlbtllty 5'tudiéb, and by graziog trials, Other informat:f.on could bi.; ohudl1cd 

:1 
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le, 'la adJt>Dct to g,aZH¡g tridls, e,g botamcal eompositlon, plant nutrlent content, and 

Ilgestlbllltles fron on-going grazing experíments~ 

>f c"-l;?';; lepLJ(ement dcd SULcedSlon are i:'.lportant factors in improving natural grass­

Inés le-:: ",Ol e lntensl'!'" management (efficíent production) and improved nutritl.on. ·Thus, 

~r.ror':dC:'lon, teS1:lng, and evaluarían of species must be carr1ed out under varying cco-

~glC,1L .:ondltl.ons Ir has been shown that lntroduced superior species permir.. higher 

I dl," "" 
lnrenSl.ties tItan :for lndl.genous plants - e,g, one beast per hectare on unfer:::Llized 

rr.olas~t.:~ gta.ss (~1el~ ,ninutiflora) In the Llanos Or'ientalis uf_Colombia, 1~5 - 2~O head 

Ir i(:;!.-J J lZE.d hc:ctare. of -ªra~hlal~ J-.ecumb~ nnd Hyparrhen"l8. rufa vs. ane head OH. :;. to 

11 
Lí) lv.::-'" ~ ,_if eS of. natul él 1 pa~~ tUI e- As rapidly as better pasture species are lde:ntif:u .. -::.d, 

t"mal ~vdluaL1.on studl€S (intak" and digestibility triala with lat:er graz~ng experiments) 

I"\JIÓ fol1.0W along ",;ith agronomlc aspec.ts of establishment, forage produc.t.íon management, 

;;.L~ l nLe r',,:_.E1": e· In some Breas speCl.es replacEment may be accomplished vlithout til12ge, e"g" 

lo~e gra2.1ng, mowing or Dllrning, and sowlng seed of Mellnis minutiflora (molasses), 

~arrhé"'", rufa or Panlcum ~tmum (guinea grass) or transp1anting vegetative pieces of 

b::0Jl.::t 5iecurabens (pangola), 3rachl¿iria sppo or Axonopus Elicav, etc. Combinations of 

les€: ~(2CtlCeS c.oupled wlth -3011 amendments may he an economical way to establísh other 

l~?rOv~J ~a5;ure plants. 

IJ:;'"¡ilriV~l are StJHCf;;: and make no signi.flcant contribution to grazing under- natural 

lssl.cncs on acid and 10\'1 fertility c.onditions, Assuredly they wil1 beco¡¡¡e important 

11:T:prD\.ed pastura 

SO'i¡,tIl f'<.,.">tures) 

rr.anagement pcactices are adopted" 

I ) "¡;rtlllzation .§.nd J1ming 

. (See Section on Legumes under 

NatL!61 pastüre specles on aCld, low fertílity soils that have become adapted through 

?lnClPlES oi the "survlvcü oi the fntest" during ma1,ly years, w111 rarely give an eco no-

, 
~7-----· 
1 ! f2r~; . ..[!dl c.ommUnJt.atlon Vl1t:h leA Pdbtule and Forage researchers, , 
.... , 
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nn~mal products. The ash constítuencs for lime or 

nucr ients th.lr haVE be.en added would usually fnerease, but the ut'i11zable 

€nergy ,:<':1d proteln lTI3ty be e.xpe::.ted te rem,¿ürt lowr On the other hand~ lir::ting and fer-

111Z~nb should bEo lmplemented c.oncurrent:ly wíth introduced pasture species evaluatíonso 

1
', Knev.llsdge 0'::: 5011 nutIl€nt s'tatus and fertilizer responses become increasingly impor­

nt aS brLltlCl2tl pastures (hlgher yleld~ng and r:1ore nutritious) replace the natural 

(S12c FerLJ.1Jz'Tng and Lllnlng, und€r ... SO\Jn Pastur-es, Sectlon B-3, below)~ 

I : ',e I;i-:ot possl1H 1 (DES h:n lmprovíng llvestock produets per animal and pe! land 

"IU id'~ 

r I1l\J: '1 

Sown tropical pastura and forage spacias possass potentials 

r -.H.es oí dI y mattE! ac':'umülat1.on and nutritious herbage as c:ompared with natural 

rss~,J.:"":: sp<::~_le& ~~utrltlOuS forage from desirable spe.cies lnteracts to reduce the 

ha rmful ulÍ lu€nces f rom eh seases, par asl tes and other stresses of ruminant anlmals~ 

I SÜ'" n pas ture,:; (lmproved and ar t If icial) compr lse only a small percentage of the 

LOLdl L:.4¡:~J area used fúr animal productlon in the tropics" Because of poor grazing 

¡ nl",g en. , u , ch,'osing un2.dapted oc nutritionally poor spec1es, and/or low soil fertllity, 

I 
; 'I:ca'- c~,tput trom seeded pdstures may be no better than for natural grasslands. On the 

lorher L"nd, wJth fá'lorable management oí the soil-plant-animal factors, one hectare often 

',~ slpClrts 
l 

r-w() or mor(~ heasts dur ing WC7t seasons and about one beast during dry seasons. 

1 Carry 1 m '.·jr,a~Jly and animal output llave been sharply increased by fert ilízatlon (par ti-

:cl2t,y >..ct', nnrogen and ptosphorus), good grazing management, and by irrigation of 

I :;.llf;(€d d:1d nutrltlOUS SpSC-16S" 

-1 ~~('':t:l pasture regunes require more capital outlay per unit of land than for natural 

Ltuns; thus,. toe" man~pula tion oí the interrelated factors for high outputs are pro-
1 
¡"ütlfldly _l~Tor[an( :'luch tE-cnnical skill ;tS needed for the management of sown pasture 

12~rpr2sé', but the blmple.st and least costly operations for obtaining high produc­
I 

\ ,f '" "e" '"' ,., .",Ü "00" ,. "" "., 

I
I 
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I arE:. oi no value excepc ln LEx;:ns oí animal uses dnd 

~, --,; , 
,~ ..... - '" ~ -- ", Some ':1'.pI0VEd grúS3€::' hav€ been chaI8cterlZEd by agronomíc sLudíes such as 

I':.:ld 'l::d f;t;;;!:::'L,u:.:n'_¿­ Ll.mlted ani::1rl1 p€:riormancE. trials have been c.onducted for short. 

'P";;l t<~C"', íh)[ .... sually dlth r:,cthods th,,'1t did n¡)[ re.aLlze (he per anímal and hecta-re output , 

;, 

l,)"l¡:f4, ctJTl:;rnn:LVf;: 

(lit 1:":_'0 rf:~:n Su.fJP~ iL;;> 

Innot Ij.:th-_~t:"1t¿} tn~?y 
I'ed riffi¿d ro tiC 

t:ons 

H: anImal ptodU.:.t':Otl in che r.tOp1.CS may be 

~ltlt\ldes dnd Ie~edt(h etfott&; che r~50urces aIready aVd11able 
• 

Research loS espe::1.aliy neede.d on 

fHSLUl c. and tor dge !TI'Jnap,Ement systems that furnish 1 ellabli.! nu-

:.[ le",,' costoS 101 [he longe:'L p05S1ble part of each yeélr, Rum1.nants 

ITl".~t l1a\ls teed; how€ver, <1nlf~;:al breedlng cycles should be fT:d'ELpU':'"" 

the expec.'Ced rLish grovlth c.urves and seasonal nutrl.tional undula·· 

I 1'.'5 S,;)Dr1 as lCrJ::'lblB, CIAT .should sponsor animal evaluat.ion trlals to explore nu-

tlltlorkl~ dnd p(odJctrve potencialltlés oi grdSo species Sorne of !.fre more important 

lose, :' t ddy ror pasture eValtld't.ion \1J.th r-unnnanLs ínclude: guínea (Panlcum !!! .. ~:L~l.!:~.!EfÚ, 

:.\.,.::;>. ... r:a.':,(2n5: syn &r<1c:hi-éirli1 !!!~tlca), puntero or jaragua (Hyparrhenia l'ut:,JL, 

~ lng SpE :'2S shovld ~e :.tDvestlgated w1th graz".Lng experimen(s~ 

,1 Sl',;~d Ce ~ondu'-t€d "1thout enugy and protE!ln supplement!L 

Inttial investigations 

In grazing triale three 
¡ 
J"Jtl(:1~ ~(;t.Lods far gro'VJLh of grasses \vhich reproduce 'from seed and nbt vegetatively 

1, uJd "'. '.Ofl5ld"red: (a) the flowE!ri.ng perlod, (b) the change from seminal tú a coronal 

tt ,ng "y"tern ¡g~nerally accurr ing about one month after seedlings emerge), and (e) the 

[li;d (lr '~¡"',>,>[ t.rans!0..t OL '-=-cllbohydrates ir'om aerlal to storage organs, whlch usually 

i ".:.Irs aL :nt:. onset vi the dty S€;3.son. 

j J cü.rOJlar Y studJes oI torage l.ntaKf:: antl dlgestibl1ity along w~th 2:.!l vivo a.nd.2l! V.it:E.2, 

I,n LlJ0mi:dl detHmlndtWfi,'; Lan pr0vHlc supplEmellLdl amI substantianng évulence OH Lhe 

i-al€. 01 .spt:::Ll.eS, SE-.1E=ctlons, al: Val:JttH:.'::; 01 grasses dad legumes, Invest.igat10ns should 

I 
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:'8 madG linder sEv6ral 8011 fertl1ity levels, at dífferent times of the year, and ,üth 

! 

:n varl0US stages nf growt.h, 

I ',",?pl1€S of ¿dequate quallty and quantíty of feed with year around pastures for 

1""lIU::" sr,ouId be a target as conservatian and supplementíng feeds complicate feed 

pl ,-~ .. :\: l ('n ~)_\ s(úms For eI1v~rorunents where plants are dormant ~ woody and of little 

I~_ t 1 1 ~_.: <; nal \' al u e cver prolonged pet lods, ho'"!.ever, forage mus t be conserved dur ing 

aLi loC.", cf ti.ush gloy.jth for feeding ro cattle when shortuges or low quallty of pastura.ge 

af~ pr'-,:dl:E.S Fo{.::t<:;(. CGnServatlon de:J1ands breadth in management ability and hlgher costs 

l' The feeding value of conserved 

~ - '~¡gf;:, <::0; ¿d:nosc ,11l,Jays Inferior to f.ceshly grazed forages due to losses in miner.als, 

lot(-íÍl~ 'Jltúmln5, dnd hlghly utllizable energy materials, Dry matter 18 lose by mech"ni-

".:d ;n0:éiJ.::1! Il2'Splratlon and ferment.atíon~ The conc:urrently high temperatures and huc:i­

IUES '0 ([Oplca! areas 10 "y aggravate storage losses of conserved forages, 

I ~ :\", '; ,:1': k 0f year-round plant grO'\>lth aiten linits fuI1 exploitation oí sown pastures 

Plant growth patterns are cyclic because of available moísture, gener-

11Y 1¡.'lth 

1 
of forage durLng the ra1ny season but a scarcity duríng the dry period, 

i 1\';:;, f,J .""in!: '-, be;-_ome matute 

1,,;], dnd are fagr. 1n 

quality dimÍlllshes slnce they are low in utilizable proteln aná 

fiber. linder these conditions, a grazing scheme can be programmed 

1 Q é"\"-",j j operauon, but for effective and efficient animal perfonnance sorne type of 

i'ouPí)lé:0,':":;l't.1tHJTI is requlIE:d There i8 a paucíty of informat1on throughout the tropics 

tlPIOVllj(: füt alternative feeding systems. Sorne studies show that t:Í.mely fertilizdt1.on 

WH n {dt, onal her bage utll.LZatíon extends the grazing period; forage accumulation 1.!! ~ 

;,I\':de,; n\'a¡]jbl,~'"fodde< but 1$ usually of low quality; ensilage, hay makíng, and irri-

'IIOn u1 fer .1 pCSSlblllty bUL costs ínputs may be prohíbitive; annual eraps such as for-

1ge sorghum and Dollchos labIal;: and perenníals sueh as kudzu (Pueraría phaseoloides), 

::ILaen~ leúcDcephdla and Calanus caJan tOl: greenchop aL rational grazing could be. u¡;ed 

¡IH mallJgcmE:ut il13y be LOO dernand lng and costs too high, plants may be sele.cteu rUf bruy¡-

I 
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little 15 known ot thiS potentiallCY, 

I ,\,';5t,,': plctnt produ,:ts írOrr. frule J vegetable, and sugar cane industrl.es should be 

.~v¿~[:gated as potenrial 

l.údlY ¿¡n ~Á!H::>{plo(éd area 

feed supplements, especially with dairy cattle, This 18 vu-

but 15 oue need1ng attentiou aud a solution could make a tre-

J:T¡pa:;: on anlfítal productiOn ln the Lropics", 

I i'!c [),:,r ltny!ú'J€d SQtv'TI p.:istur-es occur on the river valleya on alluvial soils \<lhere 
, 

sod p,: ,,-,,¡d ;-~J [111t.y :.trc:: rather favorable. As such areas are used fax lntensive cropp'~ 

liS} f}·,'"td!(-;~> wl11 bE:: gro\om on the less fertl1e more,acid aollsu 

lt,i::C-.: lS a (leed for characterizlng the different1al and potential responses of ¡I 
~ grdSbf:S ,:nd 1¿,süiT,€5 alone ctnd ln assoc1.ations when grown on different 80i18< The ferti-

Gn laterlt~c 80115 18 a deterrent because of the acidity, phosphate fixatiOn, ¡ lev S:dC5 

I ¿nd I)[Uct'J0¡¿,b¡6 ehemica]. ch,.racterlst1cs far correcting these adverse propcrties, Avaíl­

¡ 11e d~L.' nn $00.8 0i Lhe mOle fertllé soil" show quite high yields and shaIp increases 

! , added lncrements of fertilizers. 1 pL,",t gtowth wlIh 

1 Itlc:~ 15 stTOr:g 

j t :;G~¡2 sl~r t of a 5:'1TlblOtlC interplay 

evidence that che p'Coduction of ceItaln grasses ls sharply increased 

Observations in humid Northern Colombia indica-

¡ t eJ dcr '1"'1 ,;nr~t O'lémEent in color, pos'1bly protein content, and yields of elephant and 

) I ]! ! ~ nea "r,",.s 5tr::uns"'"' This mechanism should be fully explored. 

1 I L_']E ,jltferent.:ea OCCU! among grasses in adaptation to the inherent 80il nutríent 

¡ s ~tL" - e g moJ.asses grass (Mallnla minutiflora) and Axonopus micay áre generally con-

~ slered ~m~1 tert~lity requiring grasses and do not markedly respond to~ added plant nu-

1" 1 ont, Ph6.Qelmn .elicattllum (broVJll seeded paspalum), which occurs naturally in Some 

ll~ ,-,"rlis \1-1 d~ Or 1 e~tal t8) and bee:orr.es more prevalent w1th rudimentary management t remains 

I
(ol-o'lm\~': «"" protelo CO:1tent, even tvith elevated doses of nitrogen, Still, it ls superior 

. - ,.;ener nat Ive apeelES Conversely, many tropical grasses readily respond Co applied 

l;t-,-¡ I ¡- er~G~dl GbServ3tlDns ln Colüwbla, 

11 
I 
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h~rb~$e and the p~[ccnta~e 01 elude protclfl, 

(,rÚSS¿'S dJIIE:::;: ln thE:lr .ff.qulrerrJ<::n'Ls and utll~'ldtion Di phosphorus: molasses 

C121et :¡fl thE::l.r oe(;C!. lor potassJ,um; moldsses grasa has lo,,,, reqlLlre-

• 
and Rhí)des gr<16S (Chlor lB i.ayana), These grasses 

I <-,<,(1 < " 

qr !!llI>:;:r elem0ntbl ma)' llITdt g,rc\vth C'tnd persisten-:::e in c8rtain loctilitl.es, I '"" I "," 

'1 .1, ~'l, ~L:::".:a","'" dl:.lf-f 1:1 .!;'.):..i t1uttléfH Ltquitf'me:1t5 - ('.,g Townsv1.l1e lucérne (1tYl2.-
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in the Al.!strallan drylands, can thrive on extreme::ly 

I 
~ 1",.;.: ,,,,,,t,, () ¡¿,i: e,1111IT"",,, o?eded by ¡\rd21og ammals); whereas perennial soybean (Gly-

1 J,e .1~:."r",:~' ItGc"CS d hIgh léVEl 0t f'h"spt,orü8. Ih" latter 18 also sensítive to ",ag-

I ' .. ::,,,,'..:::: ;.~-; L ... ,,,;t"~ ;n man)' ,HEd:::;;, "2bfJeclally 501..18 low .ln limE:, molybdinum is Decded 
j , 

1 Ir .Lég'~" i¡~":, -

/\ '~",;¡ l,HY tü íJj,¡HL-b().) Ji~;trlt. . .'nt ((:Ln.ionbhlps plant mineral constttt.cncy 

I .",j".. ,nv""ugaLcd l~¡b alten refleLt6 the nutrient status of the so11, and serves 

1 : 1" u, Íl. Le' 

\ ~,'~~Ll!- . '.<.>:.-'"" 

f.1ine.r al compo.si t-ion of pd8ture 

1S üse:ul fOt dl3.gno5lug ddequctt:.€ ml.ne.ral levels for l:Lvestoe:k,. Líme and 

1 vln t '1<," '" 11 t .r é', '.:'1' Emc.nt s wll ¡ 1 ot er act wlth methods of pasture u tíl izat lOil; more 

j 
~f(:'f[JJ¡/ r- >[', ;',iI1 !J¡:.., [o::qLlif:..d llr~de.! ,--ultural pract.lces (,¡here all herbage 18 removed 

: "I~O¡"I"C"'G ""rn 6I.,,¿1:1g Gra21ns experlffiEnLs wlth f~!tlllty levels should be conducted 
1 
¡"It " ¡l te"J 0t }LdtS ro c6t"bL~!l produttJ.;Jn pdttc,rn& Liltuugh the dung-urine tO soll to 
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1 ,-j, [" >'<: el 1'; v'.'i,c:.{¡ i~J'i}l>,.:;t ly -,-nO(lljh[r~d <.tnd ,·~utL1.1r¿:d 
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! r t¡ '1 n : ... l ';¡ ~ -:aives and lar¿,2r ll,. ~, ; ,J.")::'.t dl:.;;: 

; I ',r,'_ ~,' ",,':' bt'Efl dlt(Jt)!)(€:d te dd..1p.'-'-'E: ,:ult:..ual ré.search \..¡ith many intxo(:uc[~d 
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Annudl 

p0L ... nn-

[,icf:L,!.il ,~:~:J: TtOf-l(al legufLE. srrains ,:úso makE: Slbnii1-

lIt .:::>0,\",111 pastures in Souch Amer lt.¿ 

Calopogo'.:11Um, 'Ierdmnus, eu.:.· 

1 C,én('.[ ¡Ll., i,-~:;'.~;:.C_'; di t:,.L::,L.JIE: S\v"~tdS cJpp¿dr sp~Had.i~dlly and erratically< 

1 olE( l".".,,¡,ó ,,¡,peH p,om,s;ng, 

A nU'TIbet of 

j ti' .!..:.'l' 
l '. I 1: .;11,11),' Lhál tl!,: cuJ Cut lng uf tropIcal legurncs must be re-eval-

:j'I"<' ;C ¡,¡¡JO"~ !nLrO-enVlronméntS 111 troplcal S"c;ch America. 

¡ 
lJt.'-,Zd1.d 

! 1 In", \,.;1 ['"";u,,r, spclla: ,1ttH.tlon 5húuld be glven to legume bacte'lo10gy sinee 

. 
This could have a vety 

~Il(¡ n~lrlclondl ~!ltluEn~~ on ~atlle prodllctlon. 

1 
',' ·,'n'J.,",~, '''t'' :,:,',:"":,"t"~,',, :""]':, e:.l,c,':gm',:n",sv' o"t¡ B:!:!llobium spe.clf.ictty than mosc temperate legumes" 

"" .o, r""'~" ' _' " tl,e Rh12o]¿ld lnfectlng troplcal legumes are ,,1-

~ di fJJud'L.erl;; díp.:! "dI) LhJe< ~!OW In <'.1-cld so~l!? d6 Ld¡'HIclSt2d te. acld ptoducLng baCL~-!11a 

,~,e,t n' "'-'ol tf,D'!"",'" l"""mdo OU1C,' U"",rs lO be C()üsllJerc?U "re: 
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(a) ~ldte oí 60VLllg 
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to d"1()!(j llj h h~Hl n,lctate level caused by IDlnerall.zation of organic matter at the be-

I·n:,,' length of time for establishZ1ent - the A:..tstraliano 

;:.( it requlL¿s as long as t\lO y23!'S fo( :.ertuin SpeCl€S nf tropical legumcs to, 

111y Establ:shed, (f':') cietol.l~:' Ion managcment t o perrait regenerat10n - mos t of 

1.: tr!!íllc.,Ü le6l ;m,';s grm.¡ :rc-m the t1p5 oí the stems (terminal growth) and produce $ome 

a:-:lll"r'- hr.Hl'_lles, ~ut ger:e:aJly do not tEgener(lte frorn stolons or crowns as do many 

le¡", , d j aS~lllan(e rllat deficlenL plant nutIients are prov~ded either , 

I 1'" "'u" ¡ :_ ".::1;1" ',1:-".,,(05 

seil lL.::~-.:.llty or by rertil12-2f ~1mendments and (e) c-ompeti.tion from com-

II 
¡ l!kliJdln,; h'C:i::'ds~ insE'cL-s, 3nd rliseases are almost untouc:hed tnvestlgations in 

; 1 .. ·,; (.,slun's .. ¡cJ fo'~ses SuppcesslOn ut wecds (herbaceous an¿ "oody 8pec~es) is 

1 '1,,·::,.,ilJ.' ,done by ;,,,nd )clCC,[ and on l~m1ted eneas; ravages oí ínsects are u5ually un-

1: ,j(·ti e, o!lly " ¡"" S'JIV"'YS hi"S beso lr.Cidc on prevalenc.e cmd damage by plant diseascs. 

t !I! lte '(~1q;2.ent or a CJ¿.J..l' PastU!e~Ll'JCstork Prcglam, attention shoúld be glven tú 

1 i't-'~" d.:- :;Jiln .. :s, t-'ut in " nOpey-,ltLJn h}ith 

1 

1 1 
rile allied scientists. 

1 lL.- ''-~\) 'i;-:pro~JQd troplr_dJ pasture Hnd forage spccies have becn developed by selec-

l L Ins1l 
1 itlJt.:i !~,r.J'_!U' 'JO;), 

I'C.',2 h2,-;: ,;'\'2D to sorne ir:cloduceu accessíons after 11mlted testíng, generally lifUhout 

r.;I::::.r. ,: hur ,':<155 selectlc;n may have oc".en tmposed~ 

10~fjn~ss, Lolo!, disease tolerance, and petsistence. Varietal nam2S 

'Iha more sophistl~ated breeding 

I 
1,·~·:,,-,:·j·;1 .. - :l<-':e WH. Dcen e';¡ployed~ not should they be until natural variation has becn 

ji¿I¡J,1t ,::.' SClClp}eG. ':os! 

i 

~f the lropl~al grasses ar~ highly apornictic but generally 

! l :'1; ~'hill_ 1,){l oc.,.{1:S tu ,'{lluí'; diver.síty of types among sc:gregattng 

I P,,,U~'rt'j" -\ ,," <:;; ¡ .!' 

! t "T'"" .' i Si! , 

! ha""'" \d 
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At the P.Jluir:'l [¿;p'2f J-

'<:::1.J,;, )nj :;¡l(;r¿;ILt ,'J) f.:.YL:nn dlseases was dúveloped by hybrioJzat-icn ¿lT1J 

, 
S ~....: __ ~_~\j>_'[ pt ,',"~'--'~ 2nd SE: L2.C t l.on under hcavy gr&ziug lnto Ih2 F.) 

'. 
,; " ',' - ; f-_' j 

;',( l' :1' e rhrc-2 

L 

¡.lí. fi ' _ Q'l:H,E:[C 1:3.11y ,¿n~aildble In Austral~.:l. < 

-;C;'liT!C f(¡ttn d pdt [ Qf the HVlsltor cifTu1.t ll on nosr 

In many ln-i 'J"" ¡ 

~("~ tL'C: ['!;Y':!.j,'etY;':.t'2d 

1 il' " 
~:nf0~-t.)rdl:!d yc:ars - to the degree that orígín has becn 

uf ~flt2rial occurs btlt viable and usaful informa-

i tll,iJ "Iil',"};!y '.;))lf]Cf !jL~ ':!fJd,lIQr 

I '. fl L" III:,j-¡,,¡-j, '1 '.I¿g(:t~tJ.\el:. propaga!~ed j)asture plant, '\-laS introduced irtto Lat'lTI Ar!1eriCa 1 - -- - -
'~ . t "~o tl!" !Y JI}:)0'8 ánd r)fJ;~prjy s.prü::td over a larger area in él. shorter period of t1.me 

1 '1" 
1¡: ¡;-, d, tfO"\':..cl L>!. ~,tlí~r~' _':,f,',nds 01 ¡::,'Jlnc.:! g13SS te est3.bl1.,sh the "nove]H pas-

1,1,- d. (""_fr t ¡;¡Cli;l',lCay, lt ¡'.J8 d~SC()"erEd that Pdogola reqult'ed mOTe careful 

1 di ,.,." "na ., 'Ji "hEl sel 1'" ( lll::; r:bidl "my oí 

1
I 

¡I 

15 thele an organjzed scheme for coordinated evalu-

Lsnrs. }hlS is :lot alvJays true, as pangola grass (Dig~!.:~ 

<::pE:CJES. tu 1C3J.1ty, dissemination proceeded too rapidly, as 

the presently used sp2c:!.es. 

l (¡roge 

i 
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al c:xotic. material s often bécor:e the instrl!.;-,-:cnt fel 

Ger tainly, divel Sé germplasm lorms t i1(; b".H' i e 

:;,~l>it¿c: s,~\·-er_1.~ :b:·U:-1dl.ld troplCDl and subtropical grasses and legur.-,2C> dur 

So:ne 18 ne\.¡ grasses and LegUí!tL'S 

:\ rL.r::~·F:r 01 these plant lnttoauctlons c.aroe originally from Lntin AtUc) .Lc1, 

% I " .~ ,~~'¡. , 

i 
11)- ..- __ 1 I .' 1 '~t In .¿',',.I..' l,'-_-~. : ., _'6 ,,,. , '" • _, ...' L '- _ _ CI. 

l- ,i '::')1]1" 2:::1 ,;~Ul :¡JJGd lr.1petuS in the early 1960's t.he lR1 Institute spol1sored 

J.u%'é'd :l:iÚ ,.(F:{dH1:'lted fOfa.ge and pasture plant introduc.t1on organj?,:ltiún 

AL present tlle:e 1s no such organizatian. Beginning in 

t 
! ;'''1''> 
P';~l -,', '~I 'iv .. 1...lon,s nt pJ,-j;lt materl<..tJb Ín South Ameriea exists at t-1atao in Sao Pdul0. 

g~bss-lé.surr:é culle(tion expedition in Brazil. Aa a conse'quence one oí- the 

\.hll ¡-,,:r,' tlally vhluabie ¡,lant Edte(li:LL entcred into independent exchange progra:-:Js, 
¡ 
l)u

l
' 311 "dLe'L,::" eVd:"dtüm "'ystecl faíled to caterialize - largely becBuse of inadequéltfl 

'lt ~... ~:,,_l': oí c-:': Unl.f1¿d InteraE,€ric.an Plant: Introduction and Testing Progra:n. j ~ 

past~re and fOT.:lge improl/€ment in the tropic:s \Vil~ be the accurnu-

of ge::nplasm. [alet', p1aut breeding and genetic ínvestigatíons 

The role of CIAT :nay be tlut 

-.;;,:pu ~L~I.: aiY; -;dppl.::mentat ion for national programa rather than actual 

I~· ' 
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Mult lpllc~1tlon oÍ' "lmproved .sC'('U 

..:., e:).~ _ h t t -,1:t pr lces {ZtS compared 1..;rith tempér2..te pri-

One small seed plant in Coita 

scvclal grass~5 but only for local consu~p-

',' II G : (-; co~ntlle& provldes limited quantlties of 

IH tl: 

l- n l::" ,1 , lfj t¡ 1,'._ ! an' r,. Fer SO!!JE spelles, 81.1::.h as gU1nea grass, molasses grass 

Oc ca-

1..::-0 ;n;;¡ckereci looally, but víabíllty and germination, and vitalíty 

;. ',1 ~luJ~ ¡n~ pUJe s~ed of good quality is a 2o~plex enterprise - crop 

',i;t'! h·-H'!::::':It inió, pro':essing, ::tctlng., and distrjbuting. A.lack of such a 

.:;l~ ~~~ m~rKEtln~ se~'~lce 1s a deterrent in the tropics. Seed deteriorates 

:; L" "Jl j¡ _ g '1 h'. ¡illd 1 ty 8.nd t l~mpeta t'1res which encour age microbíal activity. 

~~,,~ n l-S ;;~':E:;ried lo apply ¡he: tecIlniques, methods, and procedures from the 

,,' 11<. Hi€: Australldos bave .f1;Jctf:! <.l beginning and other seed research or-

)il j r.()!' lo [!l'..:T rile; r0t(~ 01 CiAT may motívate and stiruu-

Ir 'i.'lIl be nCC12SBdry fo! the erA! Program to engage ín basle 

,'; ~_"lt Jnc the pr.::::ducclon Oi i'iÍgh yieJos oí quality seed . 

',' 1 

eL ~:.¡p:::"C'::lSJbl'::é 1 \J Ilnd '_Ün.::rete dnd valid e;:'0110mic information based on 

f¿Lt(!l b and final prcducts. ProJections have been made 

iJ:Jt ,:he. t).-;S'.F. ",.,"'] rh r'11 r"pll"t10~ ha'" D' ee~'r:r' 1 ir 'h • --' - - •.• '.. -a d." e .L U¿ LVt::'C om r;:1u ex meager 

,1 l.. !¡; t ;1'. ':1 lJl : d' i\tlF, tlJ flj¡llll,:llt:.J 
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,ti· """, úr climat<l (temperan"e a'1d hUffildíty)' Undoubtedly, any one or more of these -·CH 1-::; ·,nt¿:fete \vltr. the 8St.f:1S cy-:le, semen qualic:y, conception, implantation, ancl e;n-

that d combinatiou of these factors are involved under 

- .: "'J~: ~he ~a1jso:::Cs) oÍ. [he pOOl l.eproduc.tive performance is established, prevénta-

1;. 1 e .Ll"':ur0S wll1 be tésted. fh1s may lncfude good animal management procedures, nutri--
~ent uDple:!',entatlcn, use of dtugs and rnedication, and appropríate breeding systems. 

_ ~lsea56 and parasite control 

::~f:: e has been a c-~:nplE\:-~6nt attltude by livestock men in tropical environments r:hat -.:¡ :-;)st ': r Losses caused by disease and parasites 16 one over which they have little or no 

.,;ntre"" Deaths han: dlseases such as foot and mouth, anaplasmos1s, rabies, anthrax, - ,,'no'os lnfecLolls are ver y high. Incidious losses from diseases and parasites in 

e::: unth:t.iftiness, 1m,¡ rate oÍ gain, poor milk production t and poor reproductive 

10;;;55 striking, cause tremendous losses in productivity and effi-.. -::; t-·n-:..y. The. p,HaC>lte ánd discase problem, although serious in beef anima1s, ls aceen-

:en d.jl Y cattle as a result of more intensified production. 

1 

: 
: ...;,cec. 

In úl the research and de:nonstratíons sound management systems should be fol1m.¡ed. 

.."":lr..12at:on agulnst. such diseases as blackleg~ anthrax, and anaplasmosis should 

I 
t 

¡, .s",'reí: sheuld be conducted concerning the effe'ct of livestock-pasture manage-

ntc:n31 p~rasltlsrn. For ex&~ple, rotational ar strip grazing should be com--

1 

" 
~ ,'ntll!UCUS gr2z1ng. Also, anthellf.íntics, such as phenothiazine and thiaben-

sho~ld be tested The use o;: various dtugs and ;nethod of application for con-

External parasltes should be tested a1s0. 

I .. 
• 

,:"k",,;tH{:,dly. ll",lestock indlgf::nCt'S ro Lhe tlOp"CS i _ ""- are more res stant to the para-

• 
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nd~) (JS- corepared ¡;,¡ith temperate pri-

··u, n~~: ~&:l }OS0' p.0:PSS0~ SEvera! gras3c6 but only for lo~al consump-

. l):¡, _1:1 Lxper I';nent stat loa to the more aggressi·'.Je cattle-

:u .11'1 ~ "!I t··,;¡ ~ .fi h ¡.'._ ~ an' f": fe! SO¡~0 speclcs, s\lch a8 gUinea grass, molasses grass 

I 
-

,'-::, n: J ~ r 
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. Sl_.1,;: l • 

,:;:~,--._ L~ 

'- l_',--Ir .J" ¡' .• I '::JJ~.i~g pu~e ss~d of gQ~d quality 1s a ~omplex enterprise - crop 

- ¡~.f.1 :Hi'}C::,tlO,:., pULesstOg, stcTing, and distributing. A.lack of such a 

. ,( f';' '. IItf •. 't1;;J ~::.i.[ 6et !n~ se¡:-'''¡lce is ¿ dBterrent In the tropics~ Seed deteriorates 

~;c: ,,)1 t:lG~: [¡¡ .. [[¡}d1ty lnd ::emperatures ;;.,rhich encourage microbial actl'¡itYe 

~~:.' .h lS ¡:'::E:oed to apply the techniques, methods, ¿nd procedures froro the 

;t;E: f\u5~!alians h/lve HHlde d beginning and other seed research or-

- ll,,:dd(;r;,rllp. fhe role of CIAr may motívate and stimu-

.- ~ ) t 
! :<""' <,', 1, ',,'Id ",' necessary for the CIAr Program ta engage ín basie 

. "!l 2nd the pr;ducrlon oi ~ígh yields of quality seed. - ~f , : l-

- : l J-!ll;):;'::,Slblt: .... / l1:'J,d ;.on.:rete and valíd 8c..onomic information based on 

~HIC';S input fa~:o:r!:l and final products. Projectíons have been made 

-
• 
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• 
lnl.tljlly, research should be dírected tot.;ard uncovering the cause(s) of the 1m., calv-

• In ot.hE:r words, 1s the poo!' performance due ta malnutrition, parasitistn, 

dl.: <;~~e, ér cll::natt; (temperatL're ar..ci humidity)7 
• 

Undoubtedly, any one or more of the8~ 

:.(>¡~ ::: :"t!tc:::fe1"E \\':...t:h [he esrxus c:y::le, semen quality, conception, implantatíon, and em-

¡ t 15 j 11<.¿j.)' t:"wt d tombination of these factors are involved under 

- ··1 ""L[ ~he :BlJSC;:(S) oi rhe poor reproductive performance is established; preventa-

~! c: : ~':l~~Llrt:S vllll be tés'Led. ThlS may 1ncfude goad animal management procedures, nutri--"ent ::.upplerrltntatio!1~ use of <ir-ugs and med1c:ation, and appropriate breeding systems. 

_ Dlsease and parasite control 

:-:12! e has been a ;,:cmplEt~~Gr1t attitude by l1vestock men in tropical enviro~ ... l1ents that -"' >ost c,i lossee causad by disease and paraslte" i8 one ovar which they have l1ttle or no 

~tintr01.. De.arhs Íram ci1seases su eh as foot and mouth, anaplasmoais, rabies" anthrax, -
\ ;",y "40:"':' S lufecCicns are very high~ Inc.ldious losses from d1seases and paras1.tes in 

_:-.t: : "": JI un!:hl..i...ftluess, 10\ .. ~ rate ot gaín. poor milk production, and poor reproductive 

~;,,,s;·,;n".c, 'ilrhough l~ss striking, cause tre..,endous losses in productivity and effi-

~ i(:::n~y. The: palaSl te and d1sease problem, although ser:ious in beef animals, 15 accen-

fU¿¡(E'{~ l[" d~:iL:y cattle as a result of more intensified production4 -
ln :::11 the resEa:lch and demonstrations sauna r.lanagement systems should be followed. 

"~ur.l¿at10n ~galns~ such díseases as blackleg, anthrax, and anaplasmosis should 

i""""" eh shculd be ~onducted c.oncerning the eff€!ct of livestock-pasture manage-

T:'.cnt d: .LYlt<2t;J.11 r:.uasltl..Sm~ For example, rotational or strip grazing should be c:om--
.~. 0':~1 ,',,\-ntJ!1'J0US graZl.ng~ Also, anthe.lmintics, such as phenothiazine and thiaben-

sho~ld be tested The use oi various drugs and method of applicatíon for con-

...-r'":,~I.:.n'2, externa} ;?arasltes should be tested also. 

• 
¡ <uc,10t¿.dly, 1~v8stock indigenOt.:.s to the tropics are more resistant tú the para-

• 
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More D2af Jnd orher animal praducls 3le nced-

• 
; r~< 'd l~ ,)bi-;;' \~l fl>1P!fH1 nlttit1.0rt, (J(ot€ln deflcl6nry. 

¡ :, ,l. , ',.' - \ U. , !- i 

,. ~~ny ní.w-bü!n (alvcs do su~vive el gain W0Lght 

: \1 ',' e f J " to SlX YC:HYS tO! th8t1l t.':J rBdch <lccepta;)]e 

Hlgh death losses are 

T(-a:.h·~ng C~n€!aily, mllk production in etlc tI s 

r', 

, 'j' t I,)f~- I(J.Jndlnf", 1U,'llnutrlliOll, .interl1L'.l and ",'>~-

__ ~ -.Ji ill-::mJgerrlent, antl probably temperature and hU1indity~ 

).pn<y, r€.:'.,ear.::h \:ill need to ~e cond!J.cted in ru-

,un, D.:'a.;-:J"'C ("'j'I::.1 e~~0 prG"~ntion and control, reproduc!:ive ?hys~o-

• ,\ j- , ,,- ' thl'l'lQ, usuJ.l1y lTdxi:num Econor.',y of pro-

"i ¡" l" L, ¡ f .1 j 
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i '0 As the plants mature,. the p:!:obJtm 

,7,~I~"'n:, '.';l;i r:C:t:J ro be tlupped dud cerrecteo. Lit eourse, a flex::.blc ú:_Il¿¡gC­

• 
, _' Lol be 1:1 Qf the fClages at various seasons :}Lth 

;¡d <',t::cn-;Hg ¡ ;::.f le cuuld be c~.razed OH the J.ush., young, leaíy, h:!.gh pn~If'< 

.(,,, ";;;i:fH~} ¿'T>~ -bl"ln"ible frorr. d((cpted feeding standar.ds. R3t:.her, .sLudicB 

Fxom these studies, supplemen'.ary levels 

\: "¡,cugh t~H;: . 3Ube.(r,) of these L3 not clear in all cases, thcy can usua]ly be 

e ,i:,€ sr plGp~r :~,;;1nJ.güment- or supplementation~ Initial1y, preCautlons 

h 1,;.11ov!er1 te gUi:lld 3gülnst such posslble disturbances. 1f any oc these ,'e 

,;,~ -:: ;;;: ,jb 1 -:;:ms, 1 ébe..i! eh '" i Jl need [0 he:. directcd to Í],nding the cduse{s) and 

r~plcd~Lt!\.& J)errClm~n_e l~ one oí [he m,lln problems llampering efficleLlcy 
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research should be dlrected toward uncovering the cause(s) of the low calv-

1 :ng ri.;f~entd~e. In othc,r- words, i5 the poor performance due to malnutritiou l parasitism, 

¿l >:-?;(f;:, or climatt; (temperatu!:c and hurnldity)'¡ Undoubtedly, any one or more oi these 

1 :")\ul~¡ lut¿rfer-B w:..th the 65t.rus cy-.:.le, semen quality, c:onception, implantation, and em-

i~ 1$ j lkt::ty that d c.ombínation Di" these factors are involved under 

;lHU 1I,;1I::Jgemeut pro:edures in the trop~cs. 

1 -u' r<;.l rhe ::.aus~(s) of the poor xeproductive perform~nce is established, preventa-

: l' ".L."'ulHE::S W1U be teSted. ThlS may lnc.lude good animal management procedures, nutxi-

lent ~.,)n?lerr,Entat.ion, use of dtugs and medlcatJon, and appropriate breeding syst€rns~ 

Q1S~ and parasite control 

1 :"0\ e has been a cc:opla:.ent attitude by liVéstock men in tropical enVirOI'~Olents 1:hat 

I""st (f losses :aused by diaease and parasites le one over whlch they nave littlé or no 

,cJn:.rUq Deaths ftom diseases such as foot and mouth, anaplasmosis, rabies, a.nthrax, 

I,,,j ,:'Tl:tU6 ~nfec.tlcns are very high. InCld10us losses from diseases and paras1tes in 

1
_\ -- '" .JI -;.lntlu.iftiness, 1m.; rate of gain, poor milk production, and poor reprodu<:.tive 

~c:Jr'''Jr.:E' ,hh"ugh lE55 striking, cause tremendous losses in productlvity and effi-

Tfi0 paxaslt:e and disease prob1em, although serlous in beef animals, 1s accen'" 

~Udt~l! In d~l:y cattle as a result oi more intensified production. 

1 [c. ¿Jl tbe resealeh and ¿enOllstrations sound management systems should be fol101md. 

1" '00, 

" r (;;' L: :ClJtllH:, p:::ÜCedule~ 

-:-"-Jnlzat"lon agalnst such diseases as blackleg, anthrax, and anaplasmosis shouJd 

1 P{~se¿Jrch sne;uld be ::ondur...ted conc.erning the effe'ct of livestock"'pasture manage-

!"T.('nt ~ r. .Lr::tern:91 p:±rdsltlsrn~ For eX8.mple, rotational or strip grazing should be com­

Il.:.2l: t" ,,':¡tJJ1UO"llS gri1Zl:1g~ Al_so, dnthcl!nintics, Bueh as phenothiazine and thiaben-

tested Tlle use oí various drugs and method of application for con-

paraSlt2s sho~ld be tested a1so. 

1 '), 5!..::=1lS: t j ~~ ~ 

, lhJ C'dl) t.::·dly ; llvestock indigencus 1:0 the tropics are more resistant to the pal:a-

1 
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: ·,l;--; ;1).,0_ ¡ t.::'1StdDT ,JI adap"l\:e (haTacter istii:S of che native cartle and lnpro'Je 

:r:e "-_~l',l~ ... -,:~JL t(,d 1;1(" 21igh I¡:llk prod-'::Clng abl-llty ot the HoLsteLo CdTI 

, 11 U.:,) d¿ltetPnt "lasses oí cattle J one fOl lllcat 

[) ~r:.'\ :,r:¿ : "l' L 1 1 k ¡n u,j.¡ . t 1 (-'J!, (v(h,l d no~ have to be: maintained. Thet e i9 ev 1-

Thus) 

J] ['·Jttt l~ss =lfl{.10nt rilan mllk-meat enterprises~ 

J.I ' 
- : 1.1: lmpoctanL i,--t OIlE. ot mO::e professíonals i~ the fol1owing 

'- -::: '" , t ) b(~ ';:-. ',h(; ¡'.lAr SI at t! animal ;nanagement specialist, veter1.narian, nu-, 
lz.l~l{¡f;, pllYS1::Jlogist, 2nd biocherrast. This vil1 make it posslble to 

\ ,- " f·;, , ',; ,J) p:~s:·, 1 b 1 ,_o' knf:.v'O f ontrols 1 n ffiaDagerr.eIH, diseases, parasltísm, insect.s 1 al1d 

outputs and simultaneously diagnose any limtt'irlg 

~..:.cn ·;1 L;,_~.JLS. Ihere. ¡;;llSt a]50 be an Oppol"tuníty for each investigato! to 

"1" 
1 1 (~r:s 

. -------

.~ ,.1 in, :':¿:-.(::S \ ~ llV'esrock plodu_ts in cDuntries in tropical environmellts 

~YoL ti lG .. 1 e¡-lScS :.r. prGdu(tion müst be oconomicdl1y profitable - l.e. 

¡ ,1 1 ¡"';l iOH 
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1 
"'11 ~i_ '\'1 Lx:r::iJen;:c rcstricted to research and de\'elopment \.;i11 cause the pt:ü-

~;:.·l,:,n.:lt," '.,nll'.ss <'} .. tt:::lislon-promotional programs ale encouraged thx'cmgh tl,-'\fned 

1 e' .[, l:'. t't~lg(:Ir.;S may [(nl tt tt1e 1,lrDl lcvel, unless tra1ning of ted1nlC1.2nS ami 

,1U{>.Hlonni }':rogrdill5 iJr€:: enVlSloned. CIAT should take leadership in thc llCCeS[:S.J.1Y 

I Jtr:ln¡i {e/.peflenct;' ancl edur.ation\ progra.:ll(s) < It 15 envisioned that CTtd (ouId 

J l.~,'lnu:< progran, l.O s.dvance pasture-animal produttíon patterned after t.:hat of 

." 1l11pL0VL' p:::oductiol1 Di livestock COmmOQltl.eS úv-

1" "d 
1 :H.: ::Jrr'pe~.!2Dr::y üi thf~ :;ta!f oí Nation .. :d Programs. lHtbin the COtpS oJ: r.0se,llch 

I 
1, lo) often 'h~ scupe of reseafLh does <:1ot extend beyond the tl3tlon-

~" . Ir\. ,i\'d proJc(tio.'1s arE: limired tú a narro>;.] outlook wiUnn ~he confines ut a 

1, j ; 

:',' lt >¡¡3D:' or thE:. I2scúr::he.::s by up-dating ideas (ne\,¡ principIes, methods~ tech-1\'" 
... 'J,' 

I , ' ::f::5 rr'H'. ClAl cDuld to,m the operat:ing team for coordtnated regional activ-,.-

1 ¡l, ,)rdltl::JlJOIJ., c()ll¿¡hvlati.on~ compJementation, and supplementation of on-goíng 

I :, ,l. ,1' " u [C; 1 ,'018 , 

'" "j on~ 

T!1:l5 :r,ust be 1.uitiatcd betúre the' products of a traintng course 

Tlle DaSIS fúr a ,.:ontlnuing and lastlng International Pasture-Animal 

',:)r;,!. l'>r í"tc;na-rli depends on trallll~¡g of future scientj.sts and technicians . 

• ' é: j:"lu,-:~rattd r(;seCl~ch .npproach ShOllld be especially suitable tor on-the-.-job 

j ~. :. ¿ ~y rese~rch 2¡,J extension pex sonne.l ane by tec.hnic: ians tralned Ler servic..::.ng 

·i <.'llSl<1e¡ .nlé d:ilGunr Of ¡ lterature eXLsts für the ac .. ronomlc aspec.ts of rtus CiAT 

1 
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1 l' '. , . ;)'.Jt p,_~!:: shed ud o{yndl. U/D OH pasture-animal ln"csclg2.tlonS 18 meager. J nÍor-

Id' ;¡ ,1,)(S in 10.11 publ1 --,Líens \vhich do n::>t receilJc wlde distri.butlon /\ seri¿s 

;7lEirl)' 01 t he lesset known Jou:: nals but eve:::1 they do O:Jt 

1 Pcod\~ctive research and extenslon ~_ly 

1 i 1:=', 31Y :-l:""'l€IL>::_ l'rogra_n~, sl";:')',.JIJ cO:::'lsider means for acc:umulating ~u1d 

1 . 
-'~(;~KU2?L¡';(~ú¡ r:"'EGRIL1ED PASTliRE:-LIVESTOCK PROGRAH 

1 
l · 

" 
,,' , ¡n1 ;.lln·~t ¡~ !np~t fa:r0rs, and ~helr lnterplay may be developcd 111 s:~gcs 

l' ,} " 

Li'lii' 

\1':, :ri1,-lY ::',t b~lj-pL.1nt-ani:;:dl far{on:" progress '(·ri11 be sl"ow as c;onpared to 

1, 
I 

1 ! ¡ h:: ,,S t s. 

, il',",;' 1 ;;-¡S ':Jit/! anim¿:¡l p.cod"LC'tlon dLe very costly as compared 't"ith single 

I'! 
. f< 

1, 
I 

IV tI: ,: l:¡~~~(~ed t"l c,t1lr:¡re Lhe y'jeLl And qu,:llity úf tl..ro erop varLet18S* Thc fnur-

I ~ t '~"!~','¡ft:[ unpd.c 1 ovil!:) "JOuld out Pl0duc.e v2ry useful data unle.ss t'tVo or mOJé 

..;.~ : " ¡ 

1 :t . 
¡ ItL 'é"Jt r ', ;hc 1; L:\ .• .if.:::l¡t tJ;1.ta would apply only in á general Hay to :nilk pl:O-

(' :;u' 11 ltllld 'c~.rs makc IJ;> on1.y ti srcall tr.:l.ctl.on oí" Lhc 

: r:" 

I 
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I 
I :1dt(~!; f.j( 1!lL1J.:::? tOL í:Jelghlng, ul.llking 1 and carcass pvaluatior..s; ani:~J.l p¿r;J-

I ions; ane the conduct of ex?er:Lmen'~s 

t: Ti':: 1 :~;1ILl1 ~_:(nel·_-1.;-.T~)l1S ln reprodu:::tion investigations. 

I 
I 11115 ..;,.s :irtllb~[ed t o thc many grasses and legumes in se2ded pas-

t.",' ~l i '~,! ;162 ~dnds that m',!st be stUG ~ed wit hin pasture evaluation progr nrl:S • 

• 
;t~:: '~S;i.,.d'_;(} (Jrh_"dlr;g ;,lnd genE:.tlcs fúl' ilÚprovements t ferrilíty ar.o s011s re-

I 
I 

,(h !dC.L'l lJiVCEc~l¿~;lrlGnS \v'ith pasrure perennlals that are eventually l.,sed in 

I r~I~ :[1 '2S[lg;tl~ns ~ay be ~f speculat1ve value unIess evaluations are fiade 

Jnl~'".l::;. 

I ':, ¡, -(:',,-. of LI_l~> p:O):::C.":: 'dl11 hf: me::tsured prlr::aríly by the output of l1vesrock 

I 
,"". ,:í.LJc-S ir, ;, -Os(;quc:nt years. 10 obt:dr. rap:'d and applicable results, it i8 E~ost 

lo' ~'-' th~:' :1:) .l:::t2g1tltud ¡pplonch, involvlng n team of eooperating spe(lalt~.c.:-j, 

I .. i~d1v.du31s 2re . 0r:~erned and dedlcated ta the task of producing livestock 

"o , tr,rDugL tbe c0:::pl(~x lnput ~;l((:ors and thcdr ulteractions .. ExtrEme depnrt¡¡;pn-

¡ LjrJy 1¡¡nd ;~r:l.j}t lIlltv(:;rsltics and f(":der¿tl projects, 1.::. a COll-

I 
,':, ,: :c ¡11 s~. Ld'l Vf::; :: '-.::'Jj ce, bu [ 1 t oÍ' ti;;:!l deters livest.oc.k produc tion beC3use it 1S0--

;;,: s::;'2ciallSts i7:)r_~ [he lmpolLant J.=-1.Lertelated factors. The business of E1.I11Ina.l 

15 ~(}t depar~~Jen[al1Zed, lt 18 a symphony of an ecologícal interp13Y of ln-

¡ [, T~;'J<:¡, che adllnnistrat lve Sétup far ljv€~stock productioIl ft"om pastur..:::s 

1) !h;'ié j dJ U.:.~t<'l chaL E:1-::oUr.i.1ges 1.nulvidual specialists to contribute to tb!',; ecc-

I'd 
1" 
I 

',,;t: -<cnv. .. . JI] S.' !j le~m etfolts mlLds nleet on tlle planning and debat tablc; 

";1 i Ly l::-:' '::,-o,l:U,::':":h:Q dS :-Hlnds Cire ,10'( to be amalgamated. Each scie.ntist llU.y 

fiLrlL~J¡lOnS 111 ,] él, i :r>_~Ln.(;;L~ j.;;': t;;~am rt::sponsiDilit:y and other OL indlvühl~lL 
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1 
I 
1 

.;¿1-u;:m ~n order of pr lO'city for fJgrm·;ing intol! the 

I 
1 b>;:=r ome ~\ppa:. ent) the arder 01 investigEu ional 

1 
nutr it1_0US to 

1,', ",':':~r'J:r ~:(:\:::r:n::' r~:)~::,"~~:o:O:¡:r::e:í L~::l::n:::fl::::: factors such as dis-
,ll -:u ~L ,:.11 y : es pnns e.s, bu:¡ lllgll n~t(ltlonal standards usually interact te leducc 

, 
I d isease.s, parasites} concept ion deterrant3, or env:u:on-

phj l:Jsophy lor: suc~ess must be one to utilize the solar floh' oi , 
1 ' __ :¡Vi¡'" p! "jnts <i~ld ['hE:: ~",Clb8 .. ~q,;En.tly elabt:-rated (cmpounds by plants and r.urninan[$ as 

i 1,,, len', 'V "5 poss:':le ÍOl tGlTI'S oi anlmal products by manipulating soíl, plant, and 

1 

1 '1' ~.lor s. 

,; e e att -\ 1;: ~:t:U;tI': ises noto nO\v "booming" in the humid tropics? The favorab le 

,) (",> b.l1 J'b!!, all):-H!: '.<JiU, ¡l1gh llgbt fntensities and favorable photoperLJds, 

IreffiendoU3 potentlalltl€S 

¡ 1"" 
.-' \ '! le! llatnessing the flo'd of radiant energy through 

1;'8 fact th:lt this potential has not been exploited to any 

I :tí:ienry t::o suüngly at'tr-ibuted to IIfragmented" research that has not 

(:¡,r :,:~,~'J('¿ Lb!: pr,J·~r.l al lnterplay of problems of raising livestoc.k .. Today 

;'; .'.,) ,;-u~::4¡,~(r(:d tb-Bn t':itO\ t l,,Jould plnpoínt pr-oduction deterr<::::llts and de.sig~ 



I 
I Th~~> í;; tItí: tll!;C LO! d U.:am OL spPclallsts 

I 
I UI rL(' l-' .:;LUrt:~·Jiv(:s(ock phase~) may neeci to be staggered (SeccLon II) 

1; 1<,: ~ T)'!! <~t :g¡jt..lCJ;:<~ may be done ~v:Lth stee!s at 10w costs t,¡hen compared to a berd 

I 
po;-,~,lbl11t les \'iltlt animal herds. A livestock busjnlSG 

laising calves úLficlently. Thu8) a bcef hetel should 

I 
11; ( L' í!: l· ,; j :. 

A _omp(~tent a.nimal ecologlst should ma::lage the herd" 

I 
I '.¡,! 1;1(! l:tf:' :«\1, y may h;- ;:)I1 ~1l1polta~t objectl'JE:' in the future. 

H:ese,1~{h stafts, data, and 50il-plant-animal facilities tilE: nL~(CSS-

¡ f,' 

I 
~i)) iü~·Jil1g lIst ¡;l.'::ludes I!HD1TI:.UT:1 speclallzatlon and dual responsibilitie.s are 

7he professional stsff should have 

I,! In r0Se3[ch and training agendas. Several speci31-

1
', ," 

¡. ,11- J'! 
I 

,1 - ,i; :l!;d i 

I 
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1 
I 
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I 
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I 
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I 
I 
I 
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rhrough 1_>:J:1t::.Ulttl .. :tsh.LpS \!Bry.::...ng in length oí service. 

l'or:omlst (3) 

;.0.1 l.:hemist (Plam N"tr~t1.o!li5t) (1) 

SOj3. ar:.d Legllde Bacteriologist (1) 

b"ochem::'s[ (1) 

Chcr:as[ (Organie and Inorganic) (2) 

\\'eetÍ Ecologist (1) 

(~ilfuatclogist \1) 

E[!t0WO]ogist (1) 

Anl!Tíal Nutrit:f.onist 

Rünen :iutritíonist 

Animal Ecol"glst 

Veterlnariün 

\ 

Aru:.1¿ll Phy s 10 lag 15 t 

Reproduction Physiologist 

Anlmaj Parasitologist 

AnImal Pcltbologist 

Aramal Hr eeder 

F"ocl Seicnt Lst (meat acd milk processing) 

Plant PhySlologlst (1) 

Scll PhysíCist (In ígatíon) (1) 

P1ant Breeder (Grass and Legume) (2) 

SG~d PhySiologist (Production) (1) 

}'j.J.Dt PaLhologist (NEcuatologist) (2) 

StlLlst~cian (1) CIAT 

E~onomist (1) CIAT 

1(,,1Itl!!a1 Enginecr (éonstruetion, Nachinery) (2) CIAl' 



• 
I Electroni-c SpccialJ.Gt (1) CJ~X{ 

I Jomnalist (Editor) (1) CIAT 

Plant Ecoloflist (Consult;:lnt) 

I Geologtst (Consultant) 

I 
Pcdologist (Col1sultant) 

l' Parsonnel -----
Objec.t:;,.vc roseareh for the. advanccment oí practícal producti0i1 :J[ n.:'dl.i,> _.,·)V,,~_" 

I.n tropical reglons will stagnate at the research level Un10.:05 f::ln t1. i:tIL'.l 

Itechnicians ¿¡nd cxtcnslon personnel are trained te extend resc:arch 

~gain as 'i .. 1ith r eS€J.:!'ch ln the soil-plant-animal complex, trainins pl"o;:;n.,',H] 

t lany input factors and areas of specialization as compared with a I!CL:¿ih
lf 

C;:'Q"', T¿,j., 

, will add costs and time to training programs. Advanced tra1ning .progrz¡j::ls d'lO¡-. ,111c . .: 

1 lor speci2:1izatlGn and additional experience, to augment rescarch ~lnd t('-:tcJ¡J.r~~ ¡JCi.-"" 

1 
1 

l
~iCi('nc.ies, Sh, OU .. l~ 

.'1
1 

1 1 ' • nl tláL 

1 

I 1 

1 

be ávailable op¡:¡ortunities. 

Personnel 

á. Journalist and editor -- research and education, CIAr 

O. Informational specialists and lecturers -- coordinate etlucationc,l ¿e ,'!I 

I 
I 

c. Phys kal Facilities - Ofrice! Laboratory, Teaching! Housir.& 

l. Research and Education Programs 

¡ • a. Off ices and spec:Lalized or other laboratories for al1 profe!?si0D¿i L [;ita: é 

1 
I 11sted (see VI A). 

II 
I '. 

b. Deher physical facilities: 

Secretary affices 

Small off ices for in-training scientiscs 

• Seminal' rooros -- (small) -- CIAT 

I 
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Auditorium for lecture - CIAT 

Central library - CIAT 

Accountíng affice - CIAT 

Photographic and duplicating laboratory - CIA! 

Housfng dormitory for trainees and single CIAT technicians 

Central Dining facilities - CIAT 

Cottages for resident marcied technicians that 1aok after 
animala. 

2. Supporting Facilities 

Machine and repair shop and atorage - CIA! 

Hoodwork and painting shop and atorage - CIAT 

Machina storage -- several aheds - CIA! 

Electronics shop and atorage - CIA! 

Environmental control building for seed and animal investiga­
tions 

Isolarion barns -- diseases and parasites 

Quarantine building 

Dairy research center - open housing, milking parlor, maternity 
space 

Hay driers and atorage building 

Upright silos (8 x 25 ft.) and bunker silos 

Pole barn roof cover for feeding and handling animals to obtain 
data on digestibility coefficients and nutritive value indicies. 

Weather recording statían and equipment 

Faed storage and mixing 

Equlpment for land preparation, fertilizing, seeding, pasture 
maintenance, siIage and hay making, green chop, weed control 

Fencing 

Ileat drying of small pastura and forage samples. 

Equlpment for< small pIot' investigations 

Pick-ups and tractors 
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• Greer:hOllse 'race - crAT 

Phytotron «(;ontIolled chambers) - CIAT 

• \' 1 ~ • "EV lEl, 01' SELECIEIl lNVESTlGATIONS ~,ND SUBSTANTIAT1NG INFOlU1ATION ----------

• 
• f'"sturt.: clnd íorage ({()fJs rese,Hcn in the i~ltial phases of eIAT should focus on 

rOllrid feedlng syste-ms for cuttle on sown (improved) pastures. 

;~;:, ;: d~ r J ( D:Jmberb ale :.cn:::,ent rat.ed un the T:iost productive pasture lands the i;nmediate 

.~-: r ". ~ _Id he L~;1 11';.[(:ns11 l(ation cf the bEtter grazing areas (i .e. regions where 

('CéLL ¡ "2fl 'Jee beasr lS _arf1ed per hectare -- in the four departments of the northern 

..... n,s! .. '; pLiÍ:-¡r~ oí ColombIa: Atlnntico, nolnrar, Cordaba, and Magdalena, about 5.,85 

1:11 L,Jn ]¡P.:.-t.dlE:S of paS('.)Ie L.lnd SU?poxr 6.86 r.!llban head of c.attle). These partially 

devcje:pt-cl grJZlng lancs are :::eadily a'~(e8gjbJe to urban centers; general1y, in:proved 

1,;;'='5(- ',.'~t:'~;l are responSlve Lo applled plant nutrients have alre.ady been established; 

,-J,p l' ,lt'j( :11 cy.per lrnent stations are lü(;dt0d t.¡ithin the regían and available research 

11"",,1 ¡,,, dJr("'llj appl!._"ble . 

• '.í 'Jf:n2t ion e/ . .lsts '...0 show that a nu:::tber of the tropical grasses are highly re-

s::: ,:~:.,'::;" '"'- 1'ü 3pplled ~itr;.lgen~ Forage yields increased línearly with additions of ni­

.' ',"". e,;) te 1000 lbs.!acre (Appendix e-l, C-2) when grass herbagewas removed. Under 

~rJ/IG~ 11' ~0~ld ~ppeaT ~tlat ]ess nltrogen 

l" !'~., 1¡--5), 11' Colomina (Appendjx E-l, 

was needed. Studies in Brazil (Appendix 

E-2) and in Australia (Appendíx E-3) sugges-

"c,el 30 ~o SO lbs. !acre oí nítrogen would be sufficient for high yields when 

3:':'":," ,t ,crQn'als o[ 6 Co 8 \,'eeks, hmely applícaclons of nitrogen stimulated pas­

Ire ",~lh.lt. iJLdé'[ rO(::j.tlo,.1al glazlng nitrogen [opd:ressings were filade after each 

16St,,-1I¡: ?e:r.1Jd (Appendlx E-1, E-2) 

len' .d,r J1100"0 ;;r,1Zlng ," sAdsondl 

or after each serond rest period (Appendíx E-3). 

topdr(=ssing, .genelally c:orresponds to the rhythmical 

the gt(:lSS, rdulÍa] 1 dJstr ibútlon ot remperatul-e effects (Append1x D-l, 



• 
1 [)- 2, D-3, E-4). 

1 FértlliZed grass 15 l'apabLe O: producing more than 2000 pounds of liv""eight gafn 

pe! a,: 1 e as sholJll by data from é:olombía (Appendix E-l, E-2) , and Australia (Appendix 

Ir:-J). Lo Eranl (AppéOdll<: D-U cattIe on fertilized grasa could be marketed at 2 to 

13 ye",; of agB as compared to 4 

200 k!:./loeee. mo,e than doubled 

ro 6 years under normal range conditiona; nitrogen aL 

yield over no nitrogen in terms of Total Digestible 

I::ut! l(_~r.r.';!hc;ct., steers/hect and llvewei.ght gain/hect., but díd not affect age of 
• 

Ü:lló!'; \,se ot 200 kg. ihect. or nltrogen, 100 kg of P20S and 60 kg. of S gave an annual 

Ine1 ,~,.,; n oí about $45 (U. S.) ove: the no fertilizer control. In Puerto Rico (Appen-

E-.:.l '.!Se of 1800 lbs./ácre of 14-14-10 fertilizer as compared to 600 lbs. increased 

beet gains hom 570 to 1012 lbs./acre; carrying capacity was a1most doubled froro 

1111.4 t" ,.2 600 pound steers/scre; the forage protein was increased from 8.1 to 15.9 

pt::t ",::.;::;,t. 

1 
1 

results ruflee t che anImal ¡¡edormance potencial wbich may be expected with 

They do not adequately eharacterize the differences arnong grassés I"'? ,,. ;;,asses. 

~! ¡~/1',t'Jrl'S nor is there suffície.nt infoLmation to compare diffe.rent management systems 

li sr lL~téd pastute pLa~ts. rhe c..ost retur-ns are based on present prices of nitrogen 

tertlllzer: Ir. iS 

Ihe ~:rlltE.d States, 

anticlpated thac nitrogen costs will decline, as has occurred in 

thus reducing pasture production costs~ Since tropical soils are 

lune,rZll ,y loVl in nitrogen Lontent and favorably respond to 

~ot~nrl'll~ might reach slzeable magnttude. 

amendments~ the practical 

. 
111 

A'<1",,11 tnals should be designed to provide knowledge of feeding (pasturing) sys-

(en!::::., ¿;r_ . .:::lc¡ng 

JSlgn cepends 

1"3.res, dnd fotage conselvation (or supplementation) practices. Type of 

to a great extellt on the purpose of the pasture, whether it i8 the main 

l 
sols Süúrce of leed throughout the year or is to provida feed for only a seasún of 

.e yeci~. In the former ínstance, che off-season becomes critical and may determine 

le O\'t:r-a11 ~(OCklng UHe; alternatively, conservation Di feed (or provision Di: snpp­

} \2ment _J :;.on) dut'].ng SUlI:..e pasturage 19 1-'equlI'ed~ In the latter cases maximum g'cazing 

1 
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Ilntén~íty conststent wit.h plant survival and sound pasture managernent can be used. 

I Ir. \' 1m, of the present necd to impr;)vc the anirr,al nutritional status in the tropIes 

:'hc :-lfSl priorJ.ty l8 tQ U1¿dSU"J::e the performance of grasses (in pure stand and later 

I ", ,..~x:u!'es) throughouL rhe year and then evaluare potential animal performance. Graz­

lng ff""dlng) systems cannot be j'udged alone but must be considered in relatioll to 

I fal~ ~anagement as a whole. 

I 
I'¡ l1dc:ctívity Ji grazlog animals in the tropics 18 limited by the low feeding valué 

.J 1 t 
, 

"p~sturc. Tropical grasses are strikingly less digestible at al1 stages of grow-

I rh Lhm che cool season grasses (Appendix f-1). Studies in southeast Queensland ¡¡nd 

data +(om the Un1tec1 

I':hard grass \qae i6%, 

Kingdom showed that the maximum dry matter digestibility of or-

perenn1al ryegrass 80%. Paspalum commersonii (a common Australian , 

I grp,s', 74% and 

t .. J .:;;., ,60, 31, 

Ul:achloa pullulans, (a1so Australian) 57%; minimum digestibilitiea dt'oppcd 

and 34 percents, respectively. 

11 As plants matu¡e animal íntakes for most tropical grasees are reduced (Appendix 

F-2J. e,g. with immature buffel grase (30 days of age) the daily intake reached 70 gm. 

IdlY "e¡ght of forage par kg, O. 73 oi animal liveweight, but when more matute (250 d;¡ys 

10;' "~e) dIopped to 22 gro. Intake oí pangola grass declined fram 67 gro. at 30 days to 

24 ¡;:r ato l50 daya. Fhysiological condition of the forage plant aleo affects intake. 

I'>"t 1 l ">0 and feding Paspalurn_ ,E].1catulum (Appcndix F-3) in the carly secding stQge, but 

JUoh ;,[.¡ot growth, gave a daily dry matter intake of 916 gm.per head with sheep; ¡;ith 'i fe3" c..i 1 ,,,,,'es, but succulent stems, intake declined to 677 gm.; with leaves and some 

dropped to 582 gms.; when the entire plant was severely frosted it 

g:n. 

JlffHences~in voluntary intake appear to be related with rumen distens10n which 

rl(:pEC,,:~ te 

lem;'.J..r,s 

él gIeat extsnt on feedstuff break-down and how long the undigested material 

ln the rUinen (Appendix F-4). In Venezuela elephant grasa harvested after 30 

.ays 

_hcn 

I 

(,; Iegrowth required 45 hours to pass through the rurninant digestive traet and 

cut afteI 70 days of regrowth, 65 hours. 
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I Ke6ults w~r[; temp21 dre gtaSSes suggests t.hat rumen bacterial activity may be de­

">pc<.r,: d t;ll3- ;)(c'f(dlL1gr:: .;t elude ?roteJIl drops belo'l.v 8.5 .. For trap-leal glasses in­

I :"'k" :~~(llneS ",a!i·~dly ,!hen tne elude ptGtein percenLage falls below 7. This indí-

-: eedll1g vslues of Júdny mD.ture ttopíc.al grasses are due to low c"n-

~;r~!J-H. ',,""n _ :i.\Js\:d !::Jy S\J,bopr lITIUf:1 crude proteü1 for the turnen floIa~ To improve animal 

I pt~L:L, ': 1':.[, v¡hen L'áting SLICh fOtdge (especlall.y during the dry seasons) it 1s necessary 

12dse tbe amonne oi feEd íngested. Slncc s011 moisture usually limits plant I [(l':' 
_JI"e:" l. or:h(~f lUdnager:i("ut prdctlc.es must be investigated. lrr:igatlon~ forage conserva­, 

~upp 10_men t at ion o: ur ea. and er.ergy f eeds or the growlng of special arable crops 

:11111.lsh p ... l0J ql;¿lllLy leed .... ,hen pasturage i8 ullcvaílable Oí oí low quality. Such 

;T ion 18 not g.cneral1y available nor i8 lt put iuto practical use. 

'!l"tr::!1:·:-l'::' C:lfi be! dr.avJI1 from presen( knowiedge that suggest more intensive stu-

,,,,'Ji:,;; IId",es of legumes do not decline rapídly \;ith maturity (Appendix F-2). 

,.nlm21 lIltakc (g;". dry marte! Ikg.O. 73 live\.¡eight) ior perennial soybean (Glycine 

le!named dt 80 and 92 g¡;¡. when plants were 150 and 250 days old; for Siratro 

l\l'!l..:::.::.,;ülU~ d~21)urpureu.s} lt WdS 72 and 75 gm., respectively. Thus, forage quality may 

~"-"-:=~~cc labl~ ~i'!'~ caJan, pesmodiurn spp., I~~caena leucocephala, etc. 

rCCUi:::~l ¡tea gro\./th al legumes ",¡ouId be utilized by rational grazing. Forage sorghums 

dnct s':cLJ.ngrasses perennH1te in the rropics and \<lith adequate soil moisture and plant 

el" t!ICY can be harvested at intervals of 6 wks., yielding 40-60 tons of fresh 

l J 1_(:." ht:ctare per year. They could be ensílcq., fed as greenchop forage, or 
• 

l\ host oí other trops such as maize, elephant grass, etc. can a150 be en-

.. ,\. ~; . l
e' . 

P,~SlU[dg~ Play be accumulated ~n situ by restric:ting grazing or by timely 

'"IIE'-¡ LomblDe.¿ wlth fer tiliz€¡ application. Irrigatíon stimulates plant growth 

1", ,~. 
""'_ • "i __ {:r y ::.easons) but its potential use and economic value in the tropícs awaits in-

¡ 
I VE-bt 1 ~Llun, Feed supplements su<.h as molas ses and other byproducts may enhance fu-I lah" ,~ bw quallty tmage, Urea sL'pple;nentat.ion of low protein grasses has not:able 

1I 
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El::1'"e tro!"': 20 to 40% o± the lt,m.tn.3nt protein requirenent may be urea. 

lt LB supplied through che deco:n-

1 
pos 1 "': -:)~¡ oí crZ:,cJnic md.tter Cpa!ticularly t.he mineralization of nitrogen \, ... ith the onset 

lüt I.h!~ f<'.i1n:;, :dll2': dry petiods ln the ttOpies), through release from N eaptured by 

~:;:;-.( ·,Ht-',.\ .it~gu;~~es, tlu,Jt:gh N-·,_~·1tryíng rertil1zcr:S, and a small amount by llghtenlng 

(,nd ,;!lfal ~. T1.0pl~al -i.t.~g'.~mes can prov~de the cheapest. 80Urc.e of nitrogen but thelr 

I~' ' 
! ¡, 1 ,e, 

;',l::)¡!;:t <111 Y ;;een d 1 S3ppO 1 nt.lng be(-~1U'1C: of ~hort planr: durarían. Success \o11th 

Ir¡ t~ll t:uplCc) bf:gJlb 1;11th ihe (.onL~pt tbdt they are tlopical in origino In-

1, -" 1 ~:', ,Lnt0 rhe tSiT,perate I eglons te.slllted froro the differentiation and progressive 

. c);;j[\ 't';-" ,tri gefio,:ypc:S. ExperlmCnL<3.L10n \,¡ith these mod.tfied LYiles led to et'roneOU$ ideas 

1""", ~!CWlng leg~mes ~n the trapies. Legume bacteríology may be the key to success 

1" ,j" te-CX·1011nalion uf tr0plC31 legumes. 

,·"d 1\_0 tloIllaf:, Gi nodule:s, but A:Jstralian wOlk shows that bacteria are nat salcium -

Calciull1 supply ínfluences the formation 

1""tiSl ~l\!C. I':ley tequlre cdl::1um in tra:.:'e amúunts only and it ls the host legume plant 

.,':~j' lt>lc.!.:es qU3.ntitles 01 thi6 element, Tropical legu;n,es are capable of extract-

.',¡ , i "::l tu U?if¡;H:rdtc lcgúmes. 1\150, t.ropic:al legurnes and nodulating Rhizobla are 

,(;[V t'fl~ [,mt of soluble Blurnlnlum and ffic:lngdnese in aCJ.d s011s than are temperate 

FUI thermore, D,'H'lY troplc al RJ:iizobi,! pIoduc.e alkali buffers to counterbalance 

2c:ci ~ __ 1 sltuarions. Lllce respDnses muy be dttrlbuted ta the release oE molybdenum, 

lit;'] ;""', ff'qulred 1;:1 the nlttcgen f-i)í.lng function of nodules, rather than changes in 

li ~'¡ ".ltiUCl suppllES, 

,i~ SJ!p:liH 3nd cchalt may be J.nfluenclng factors but such 1nformation i8 lacking for 

lnvestlgatlon in Australia 8hOtved that other ele:nents su eh 

.,,:.1\1 >",-"L~ ll_d dmi :¡'O~l ;)1 the oLter tropícal re.gions. 

e.e ::cpE-<:liiclly oí bd~_t,f:rld-host: legume relationship i8 ver)' inportant~ Many 

IOP1' :l 
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,,1 abo:Jt 6 ínches Jn Colombian tríals and mlver flourlshed; it responded siml1arly in 
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I ,;'1.150<-111& unt~l a strain Di Rhizor~ium found among introductions from Africa proved to 

~e ;::¡~h:(lf:c and exc.eprlcnally eff~cient in symbiotic nitrogen fi:xation. As a conse­

I q1le,lr ¿ thlS t.:toplc8.1 legume i8 bec.oIDlng oi commercial significance and may obtain as 

Ig¡~"t l~PQrtaace ~o SOQE éempetate legumes. In Australian pIot trials and under field 

t :,,:d H 1 ens ,he plant s gtew luxuriantly, pravided excellent ground caver and produced 

1,1 i'H<' 1 i 30- 36 inc hea i P.. height. The legume is compatíble when mlxed w-ith pangola, 

,~u1. lh' ~, 1nd othE!" glaSSf:S 3nd plant.5 have begun .escaping into adjacent roadsides and 

1\"'3~le pldcés.1.J 

I ;¡opie,,1 logúrr,es 

the. f !.ps ;1nd áXlllary 

generally produce few crown regeneratlve shaats but groH from 

branches. Many ate trail1ng and vine like and do not readily 

l'OOé '" the nodes. Th'lS, graZlng management differs from that of temperate lagumes. 

~I05' " OplC.31 legumes develop enlarged tap roots but secondary roots arise further be­

IIGW r~" sol1 surface as compared ta temperate species. This suggests a madified 

Ifchem~ j or '~alntenance f erülization, Seedling aggressiveness of ciany species is poor, 

~hus che establishrr.ental perlad ls prolonged and faster growing grasses may predoml-

Trap~cal leg"me spec~es differ in water requírements, pIant culture, soi1 re-

\1Ul.i e:~:l::nrs,. etc~ The investigations wíth tropic:al legumes in Latin America are mea­

.,.r ;¡",l .',pellal .Rh1Zf~l:>.ta stratns have not been considered. Nost of the available 1n-

ii}f-;'Il¿d H,l1 '"dmf;;! J rom lntroduct1on garden observations, where management regimes símí­

~2r 1::e r.hose for grasses and temperate zone legumes tvere used~ Re-evaluations must 

1:\c1L:Ce (ecent cultural information and agronol!lic and' animal uses may be studied 

,~oncut~,;:::r:tJy, first ln pure stand and later in combinacion with grasses. Progra:n."n­

Jg éx"el1men"s "ith tropical legumes ,,111 require the collaboration of a "teamo with 

(PI<' ·C:lt aUves f¡ 01:\ several disciplines. 

¡,c", O!1l.y do legu:ne species provide nitrogen far an associated gras,; but cheir 

apasture SW4id usual1y sustains Che nutritive value of Che pasturage. 

lO:"lluunlcat10flS with leA aud CS1RO forage resean:::h \-Jorkers. 
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l. ""itec research shows that the ingestion of tropical legume planta does not decline 

1 "11th rr,aturity as with grasses (Appendix F-2). Furthermore, digestibility rema1ns at 

l' hlgh 

seecs. 

level and may fnerease w1th chose which produce large amounts of high protein 

1 Addltion DI a legume to available feedstuffa improves the unit area carrying capa­

Glty, fneTeases liveweight gain per animal, and enhances calving percentage (Appendix 

1 G). Overseedíng nativa (natural) grasslands in Australia with Townsville lucerne 

1 \~osanthes pu:nilis) and using 100 cwt. 

changed carrying capac1ty from one animal 

oi su~erphosphate per acre dramatically 

per 15 to 25 acres to one animal per 1.5 

I to 3. O acn,s. Furthermore, steers gained aa much as 300 lbs ./head/year. maintained 

body cle.Jght dur1ng ths dry aeason and weighed 950 pounds at 2 3/4 yeare of age. At 

I this same location pasturas of Kangaroo grasa (Themeda australis) and apear grasa 

1 
(Rat el apegan contortna) never gave gaina of more than 100 lbs ./head/year; much .of 

th1s ',:as lost dur1ng the dry season; cattle were marketed at 6 to 8 years with a car-

I cas \"eíght of 550 lbs. 

lownsv:ille lucerne was 

lt 1a significant to note that grazing one steer per acre oi 

equivalent to feeding 2.0 lbs./head/day oi a high protein 

1 suppleme!lt. Also, broad cows on native pasture had a 

co~pared to 68% and roore when grazed on Townsville 

calving rate 

lucerne.1i 
of less than 45% 

Townsvílle lucerne ls an annual lagume that produces 6000 lbs. lacre or more of 

Idr y ;;,<\t ter, pl us a seed erop of near ly 1000 lbs./ acre during a 3-month rainy period 

ln northern Australia. It is grazed in sltu during the reroainder of the year and 

IIIseeds are acrually l~cked from the soil. This legume has helped to revolutionize the 

catt,c "alsíng lr.dustry 1n Australia. It cam~ originally from Brazil. 

(he unexploÚed potential of other legumes 

This suggasts 

found in the tropics. 

1 C. lroprovement Di Natut'al Grasslands 

Pasture and foraga research with natural (native) grasslands in the tropiC8 18 

IsSeUUBllY unexplc>red. If the proj ected animal protein needs (as based on el(peeted 

11 P"r sonal con,llunH;at1on w1th M. J • T. Norman, Division of Land Research, eSIRO, data 
frúr.: the Kath~r1ne Exper1ment Station, Northern Territory. 
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I 
'lO;·;UrlOr. lneceases) can bE accepted as a target (Appendix H) parts of these irnmense 

I Dletl';' :"\L',;t be ;,;,.o:e e:fectriely utill?ed. Thelr development \ViII be slo1i1 and arduous 

~}'_t; . nr:::¿ids h~!,.:e DS€:H :lude and manta qüest for expansion pushes still forward and fur­

I i h.'l lnLO :.he ln:H':'érland (See Appendtx 1 for locations and descriptions of the natural 

1" .lS,,]3nds Cattle numbers in Latin America nave increased in re-

U,ppe:1l,lix .3), ar.d evcn glcatel numbers are projected for che future, as tOur \ (>3r:::> 

I ",~ 
~n:0untered In pastu!e and torage improvement in the partially developed , 
boj lVa! ",',,,nnahb ot ColombIa and Costa Rica) can be compounded far the 

I r.,.H e ''''-,0 te" nd 

:1r,:,n'-s ">'.lgb2St chat Hí1p~O\Téd produ..:tion is feasible. 

Research should lead the way and several develop-

At the "La Libertad" Experlment 

15tdtl-~-t1 clLV1Sl0ns lnto smal1er gIazing blocks, control of brush, and occasional tnOW­

El~ .i!:-!b3Séd tl.e Ctrrylng sapacUy - approximately 2.0 hectares per beast as compared 

I i.. J 1 j. (J. Toe !IIOdlf ied pasture and grazing management caused sorne of the more desir-

,~¡ "ss snec i es to lnCi eaSE- and eliminated sorne taller grm.¡íng'l less consumed types. 

_\;'i.1'~::; the stockUl~ tate alone may n:Jt always give significant improvement as deI!l.on-

I SlI-ifE:/ b.:/ wotk :in the Northern Territory of Australia. Replacement of native (natur­

"IIZ.,,:, spe' leS ;,]1 th more nutr luve grasses [3tH1 rustíc. but productive on the 10\' 

I ± Lt t j ; ~ t Y f~011b - e· g, :uolasses grass (~.~liEis minutiflora») Axonopus micay, Hyoarrh:.en1a 

'un :!.ncre.ase the cdrrylng capacity and elevate pastuI'e output. At the HEl Pinal" 

1, _,:.,_' Céj! Orocu€ in the Llanos Orlenralis, a molasses grass pasture supported one 300 

1"": ,', cr per hectare and gave a 11vewei.ght gain of rso kg. in 10 moIl'ths. Normal stock-

¡ ¡jI: [.!. lb Llnc.h was 10 hectar es per animal. An exarnple: of the possibilities has 

1" j", 

I':':~l' 
I 

L t'eD de¡"'1onS[ r ti ted OIl ~i ranc.h in the Lake Maracaibo regian 10" north of the equa-

:vl \2, h'ltho""t lIT 19¿,t.J.on bu[ on ~mproved and well-managed pastures, 1800 cattle 

'Olr12d on 2,000 heLtares. 

;';'Pl l jJ(:ment oí natu!'E11 grass.lands should proceed along an evolutionary pattern 

1 ¡uf; .ih¡plé- ta mute l.ntenslve maO<ig8lTlent practlces. DUT'lllg the proces~ improveme:nts 

I 
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sud) úS r:h8 foJLj\vlng shm .. id be consideted: "lutroduction of more pt'oductive and nutrt-

1 '1 fi_ and legumes, use oi fCTtllizers (Appendix K), ímproved grazing manage-

;\ :::-¡'_dy vi dí) m:~t ter dlge.stlbll.lty of natural pasture forage in Australia was 

1 co:¡si'~er :ibly lQ\1¿! than lnt::- OdUCEd (ünproved) grasses (Appendix F-3), 

-jklt:tér un.:,k' . .' \,<1:':0 SI_fÜ:-.Lng; belng about 1/3 that of the improved grass .. 

Tbe reduced dry 

1 :...'tudlt,3 Jii i~()lth Q'jeensland, Australla illustrated so:ne of the improvements which 

n.cií i"'2 pasLul es (Appendlx {'-l).# An undeveloped native range carrled 

e_,res 'v.;]tl1 ¿ yearly out_put of 2~O lbsc dressed meat .. CleRring and 

':::,~ thc: dI t::..i r"HLh 50\-.'11 past.ures lowe'ted the stoc.kíng rate t'D 3~O acres per ani-

'l. " j,q,ly galo ~! 189 lb •. or 63.0 lbs./aclefyear. There was a cost of $13.00 

r/ (c'\,j.sttdLl¿:¡nl ter clearing, fen:::ing, seedlng 9 fertilizing, establishing fac.i-

l' St.l::-.h phenom8t:_11 results are not to be expected \.¡ich al1 under-

;:;¡;,<1ss}':Jnd an-;:dS, but they do suggest tremendous potentials. 

1 
':1 t Ilt'" G-ev2.1c·pr::ent of d Pasture and Forage Program ene must take ínventory of 

r:~¡ent situ~tl~n which suggests che evaluation and utilization of those grasses 

lntroductlons and ahse.SSr:lents of pasture and forage 

:1 (fO/lS dI e t-ontlDual1y done by researc.h \vorkers at the experimental statíons and Coll-

ranchero out additional knowledge i8 needed. Species and 

'",~¡ 1,·'L-il trl21s hJ.ve been conducted in a numbet of loc.atioIlS in Colombia since 1955. 

lre!c". 'l )on is a~a:lable LO lndicate adaptatíon, torage yield, and response to fer-

11 "112;:;". :Jl!Tll12t E:.valuations a.é"e avallable fro:n othel: countr1es, but not always con-

~2nl~n~ly 10und in published ferm. 

1 (~;s10ndL sr_IE:enlng and testing program should be lnstituted in colla-
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luforrnatlOn i8 needed abollt 1) adapration, 

1 "~l _':,". \:"on,.:11 pr0Gu~t_L;)nj 3i qual1tlty of herbage on a seasonal basis, 4) quality -

]';ld, 1 ~ LvL'" \",1ltH:! eH V2fl'.JUS t1.tnes Oí the yeHI, 5) flowering and seedíng, 6) prevalence 

1 (:,. (,..:.5¿1525, E1SEoC ts dnd ot.ner pests, and 7) persistency. Agronomic evaluatíon sllould 

1 r,c (H 1 üd Gut ',od"r 

'~lr:.l id! l} UJ the lntern!1tional Cereals Un~formity Tests. 

at 1east t"o levels of ferti1íty. Such tríals can be handled 

These testíng siLes should 

1 lO,' : <' pl:;. . ..:¿:s·! but deslgned to eValuate the species under conditions c.omparable 

l(\ ¡ ';, l;::,é Since seed and propagating ma~ u:l\.h:r \-.';"':lch they wlll be Ltsed (Appendix M) ~ , 
1 ~.(:r - -_1:;; '-,fE n{Jt ger4eréilly avallable, CIAT headqunrters can serve as a foc.:t1 point fo!' 

1 '~"r]' 
,il!Cl (j: s.s.eJUiEat lng oí lnformation. 

~,(te{:rllng) walntalníng} and distributing of materials, and in the accunulating 

1 
I Alter the lnltlol screening of forage and pasture crops, prelim1nary evaluatian 

t:¡:lf nut!ltlve value and ingestion;;.¡ith animals becomes immlnent~ It should be 

ecological fac.tors ma.y influence nutritive valu8-" Intake and,diges-

most pasture and fOl'age crops have been obtained by cutting and 

l' "Lél;"~ to lndlvl.dually penned cattle 01' sheep. Descriptions of these techniques 

The quantity of forage needed to roeasure intake 

l·lfF¡ dlg~sLlbílity 'nth steers and wlth sheep (approxiroately 2.0 tons and 250 potlnds 

1.': ur', hav) rcspectlvely) prec:lude the use of these methods to screen the many 

1"",,; .. 11 pdSSEoS and legGroes. Suitable laboratcry techniques can be used to advan-

S:'1all herbivorous anír::als, such as the rabb'it (which is not. suitable bec.ause 

d 'C'" d J l>est 1 ve eH lciency fOl rougbagel and the sroal1 marsupial .!letonis brachyurus 

I:hl'- h :)dS a ¡u;:n{na.nt-llke digestion. 2) Chemical analyses for determinatíons of pro­.. 
t~l~ and srude flber, 

I'"'é ,",:<ll5 "hlCh ale 

bc:t relationships witn digestibilíty are highly variable; sol-

reL1ted to dígestíbilíty and perhaps to intake; 81110a which 18 

IOSlT.1-!eJY assoClaled irllth erude fiber and negatively related to proteín~ sugar, mois­

',,}Í('., ,:wl cllg2Stlblllty; dnd mOlsttLTf:! WhlCh is related to intakc and digestiblllty. 

IJ J!: 'J 11 ro dl¡ __ :c~,tÁon In ,,,lll<:..h sdHlplE.S of feedstuffs are incubated wlth rUInen l1quor 
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• ,Hit: il pfoteolytlc enzyine (peps~n}. 4) Nylon bag óry-matter clígeE;tibl1ity in -¡;yh:.ch 

• ti"" 1 ¡".Ii:lJql;(:S ilre sImple, rapld., lnexpensive to conducr.:, reproducj.ble ul1der CC(,-

, 
• 

! rnll(;d c0nJu.iuns 3nd requir-e s::1.:1l1 salaples of forage (Appendix N). SC'vc· .. rcJl si.:~},hv:J 

I¡.\v· :;,!Jv¡;.¡n tbdi t-hey ,-"L:t.e comparable to results obtained by in .:::.1\1'0 crinls. 

• Thesc :llethods ::.annot reproduce. the effects of selectlve grazing in the fieid 

• '.-/ile¡ (> i 01 age qua lit Y 1-5 measured and described in terms of animal pei:±Orm,;luce. l'-.ni-

"II,¡J , ¡,llt,::tllon ttlals provl.de inforrnation for the forage agronomist and the anÍI'.1:'ü 

,1 S· :l'n:: ist find they must be collaboratively c.arried out. 

t~ Pastute and Forage Crop Improvement through Breeding and Gcnetics I 

I 1.1trJ¡¿ work has been done on breeding and gene:tical rcsearch aimcd nt p~:~;UH'l: 

I 
1 

and fúrage crop lmp!"ovemeut in [he troplcs. Host of the plant breeding cffort in the 

tr(,)pl~al regions 15 directed t:oward crops such as corn, rice) oil sGed, PUL:;8S, (JJtt:(IU, 

I 
1 '. 

CLlU10, l-()ffee, etc. as shown by thc FAO HorId List of Plant Brecdersa GG1SS nnd ·1.<;:;1-

time be ee¡Jing In the tropics and subtropics remains in the pioneering stage trlth t.~0d~_ 

, 
done ;r¡::i.Jnly l.n Australia and in the U~S ,A. - Georgia, Texas and Florida. Sim?le ',1 .. t:;.::; 

I 
se]e( tlon has been carried out at Kitale, Kenya and spe-cifiC hybridization (mainly 

¡.nth eLEpl).ant g-rass) was accomplished in India. Host of the improvement has bcen 

I a(bieveu. by selection among naturally occurring types. 

lD tnr::. tlopiCS and the aLrdy of diver;:;ity ls general1y 

A wealth of material ex1sts 

unkU01vn. In most tr'oplCi:l1 

I ;:,ollntr1es a vaBt storehouse Di nat~ve grasses and legumes é1wait genet:lcal invesi:ir_l-

I
tion. Unly a iraction vf the ava11able gene pool has been assemble.~d. Inva;;:don oí 

agll \Jltut'¿11 enterprises tnto unc:::leared regions ~ay result in the 108s of v8.1uable 

l::latel: Lil n¿e)ied 1 or ::ont~nued progu3ss in pasture and forage plant i.mprovenent. 

Tne character lS t les sought in the selection and breeding of tropical grass{;s J.:"¡Q 

IlegUn,,,s are as follows: lncreased and prolonged herbage production, high qualicy .Le',-·' 

(

"ge t-ihich ~mplies leafiness and hjgh nutrltlve value, high palatabj.lity «(:1+~>. 

'n g¡¡j::>':ie:3 - d mt~dIUIII lEvel of legume at:cepLabil.tty could b12 ,ill d.~l'hlHCú~,,) fUL 

lenc y ») 1 apid regenetilt.JOn aftE:t defollat~on, tolerance of petit.B aüd Ji.sea;J~s, Cül!l'~ 
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1 pa r:2b::.lity \.¡ith oehe.r species, uniformity of flowering, adequate seed formation, ea se 

1 d es tabllshment, and eH le 18nt Rhlzobium symbiosis for legumes. This broad spectrum 

C2r:not be explored (oncurrently. Investigation has shown that improvement can be 

1 attil lned \vLth many of the characteristics: bermuda grasses (Cynodon dactylon) have been 

1 lol ed f 01" increased forage yield, a hlgher pereentage of leafiness, extended periad of 

vegt.'t ,l! l\lC grO\vth, lmproved anlmal ac::eptibility and r-e.ceutly, using the nylon bag tech-

1 TIlque co ~125SU!e dlgestibll~ty, a var1ety was developed wlth superior nutrítive value~ 

Rhod~~ grdss (~~hl'2l.~_s gayana) selections were made for- the following: leafiness dur-

1 UlI; (rainy season), uniform seeding in the autumn (cool, dry season), drou-

1 gllL ",letaoLe, l'nproveá stoloníferous habit, and more dense swards. Variation in pala­

L.,hlu t1' has bE:en e.ncounte:red among types Di S~~aría sEhacelata.. Differences occur in 

IlrU(if~ prot81:t val'...ies of guínea (!:~nicum !!!-axim~m) and Paspalum plicatu.lum. Increased 

perslbtf::ncy W8,S noted among types of Sorghurn almum. Increased forage production,. in-

1 ten,s,lf lo.::d stolonlferous habit, lmproved persistency under dry conditions and leas 

;:,<?E'd ;~('-,j sh~".tterlng deveJoped with Siratro, a variety of 

1;}l;t2tenCes in such characters as time oí maturity, raté of growth, foragé yield, sto.-

110n (!2velopment, size and shape of leaf '<ere found among varieties of perennial soy­

b€t1n (~~tyC'ln~ ja':..anira). Studies have shown that nutritive differences occurred among 

Isele t lOns of PasP'!c1um 'p'hc".~~lul1! (Appendix O). 

l 
~lode of reproduction in a species determines the extent of variability in its 

lant ?vpulaclOns. Diversity iB wide in cross-pollinated types but 11ttle or none 

1""SI'~ \,j th1n dosely self -pollinated ecotypes. Phenotypic and genótypic differences 

do v.·cur arr,ong species found in different regions. Apomictic strains usually have 

10 :ne ree of sexuality and variability. The manner of reproduction fs known for 

:;-.6ny t roplcaj_ 

le alLered by 

and subtroplcal pastur€ and forage species but certain processes may 

envlronmental conditions - e.g~ more than 50% crossing may occur in 

1°1.:160' :..orghums ln the t.ropics as compared to 6% in the temperate regions; guinea 

gri>sses (and othersí may flower rhytlunically in areas with distinct wet ¡¡nd dry sea-

I 



I 
I 56 

sona but throughout rhe year in localities with inter:nlttent rains. Before ldunchillg 

'1 el breeding program a detalled knmdedge of floral biology 18 needed, such as the f1)c-

1 

tors intl~enc.íng flm.¡el initiatl.on t season of year vlhe.n flowering occurs, time of an-

I th0S1S,. .lnterval fOl pollen tube development and rate of growth clown the stigma to 

I (he ov'üe, and :node Di embIYo development where apomixis is suspected. 

Ir is posslble that C1AT wIll not lnítiate breeding programs with a host of 

IspeCles (or even one) because of the vast array of pasture aud forage crops available. 

The role of 

Ir, ,)0' ~-s , .'.' S" •• 

CIAT "'1ght be that oi coordinating and supplementing work of the National 

Some of the mote basle investigation \,ith floral biology and genetital stu-

1': 19ht be :ond<.lcted aL the GIAl' headquarters. 

L, Seed Productlon "nd Distribution 

I An improved variety or selec'Cion has no c.omraercial value without an effective. 

se ÍlePlt:? for seed lUC T case clnd market tng - thIS does not exist in Latin America nor In 

Ir r lC'. A substantial iffiprovement in seed production technology must develoR in the 

j 
, ItCPlC', so seed of useful tropical pasture and forage species fIc<' freely in national 

\ dnd lnternatlonal trade channels as occurs for the temperate species. The system 

1 Ised in temperate teg10ns e~bodies an i~~ense reservoir of production and merchanclis-

1 

l 
! 
t 

lng tes~u~c€S and 

ltlon has become 

skills, Through years of development, seed production and mechani-

h1ghJy specialized enterprise in temperate zonas. Somehow a pas-

IIre &éed lndustry must be developed rapidly in the tropica. It will requíre the 

1 n,oi)llization of knm,ledge from the temperate zona and adaptive research in the trapies 

Id subtropi.:s~ Determiried ingenuity, persistence and capital will be requ1red to 

prouuce large supphes oí quality sead of tropical grasses and legumes. Tropical spe-

15 are often'bulky vines, towering tussocks and woody shrubs with low secd set and 

11" 1 ¡""lly shat tenng pods and/or inflorescenses with non-uniformity in seed ma­

t'..Jllty. Eot and hUíUld environments heap added problems onto the task of harvesting, 

slrlng and p::-cducing high quality seed, Thus, scarcity nf seed of gooJ germinBtí0n, 

pUllty and viabtllty 15 a critical problem. 

I 

, , 
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le! the early 1960's the state departments of agr1culture in New South Wales and 

I censland, che Universit1es of the two states, the D1v1810n of Plant Industry, the 

I DlvlSlon of 

dlnated program to devise means for seed multiplication, processing, and distribu-

Tropical Pastures, and several prívate seed companies launched a coor-

I tlon Gr f.I()plcal grasses and legumes in Australia. By application of available 

kr:Q\~Tledge ::lnd t:hrough modifications of techniques and procedures, seeds of named 

I Viltletles ot several species are produced cornmercially - "Sllverleaf Desmodium" 

\2:.".2:-.:.'C,"-,,_."'''- un::,.Inatum), "Greenleaf Desmodíum" (Q. lntorturo), "Cooper" and "Clarence 

I G ly ene" (9. javaniea), "Nandi" and "Kazungula" Setaría (§.. sphacelata), "Rodds Bay" 

I ,md "Hal tleys" Paspalurr. (!::. plicatulul1!), "Colonlao" and "Green Pauic" guinea gr-asses 

(fa:l:....:ai!! ~~), ftSíratro" (Phaseolus atropurDureus) I1Miles Lotononis" (1:.~ bainesii), 

I "axIay" and "Schofield" Stylo CStylosanthes guyanensis: syn. §.. gracilis), "T01msville" 

It has been demonstrated that seeds can be mechanically \ IlUCErOe (StyIosanth"s Í1umi11s). 

1 hárvested from grasses heretofore never considered - e.g. in Narth Queensland 1.0 ton 
i 
¡ 

I el par a gras.s seed was direct 

1./ 
combined froro 100 acres and 100-300 pounds per acre from 

S13Chlctr1a ruzizíens1s. 

I I:evelopment oi a seed lndustry 18 an ímmense task wirh many unknowns thus it i8 

1 eC~r.I"¡ended chat CIAT 

I to COOI dioate efforts 

I 
I 
I 
I 
I __ ~ 

conslder employíng a Seed Specialist (production and processing) 

in this discipline. 

1.1 1,,, sonal COITlITlunH,atlon with Bela Grnf, Tropical Agricultural Research Station, I :ioCirh Johnstone, Australia. 
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I
VI U . CENTERS OF RESEA¡<CH AND WORK IN. PROGRESS 

Colombia 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l. Palmita, Cauca Val1ey 

a. Staff - 2 pasture agronornlsts, animal scientists. 

b. Areas of research -

1) lntroduction and testing, species and varietal evaluatíon. 

2) Advanced testing with selected species using animals as integral pare 

of evaluation. 

a) erap ratatians >lith pastures and forage erops. 

3) Animal evaluation oí chasen spacies - sorne investigation eonducted in 

past and more projected. 

a) Digestíbl1ity studíes af pasture and farage specias. 

4) Breeding af forage sorghum and Desmodium species. 

2. "Turipana H
, near Montería, Sinu Valley. 

a. Staff - 1 pasture agronomist, animal scientists. 

b. Areas of research -

1) Research in varíous sspects of introduction and strain testins, fer­

tility tria1s, limited animal eva1uation of pasture species. 

2) Regional testlng projected, using animala. 

3. "La Libertad", near Villavicencío, Llanos Orientalis. 

a. Staff - 1 pasture agronamist, animal sclentists. 

b, Areas of research -

1) lntroductíon snd species testing, agronomic studies at "La Libertad" 
r 

station and in Regional tests st Orecue and San Martin, 

2) Llmited aspects of animal evaluatíon of pastures st liLa Libertad" and 

projected at Orecue and San Martin. 

4. IINénta~maf!, El Espinal, Tolima Valley: 

a. Staff ~ 1 pasture agronomist (part time) supervision and direction from 
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I ICA headquarters at "ribaltaLa", Savannah of Bogata. 

I b. Areas oí resc~r:h -

1) lnttoducuons and species testíng and sorne agronomía eva1uations of 

• pasture S?eC12S, ~rop I'otations with pastures and farage plants. 

)~ "El Nus" ~ near Hedell.ln 

• B. Staff - 1 pasture agronoo1st (part time), animal scientists. 

'. I 
b. Areas Di research - Limited introductions, agronomic and animal trials. 

Nc,": Fu the lmmedlate future it would appear that leA would offer the greatest '. , 

¡ 
úppOttunlry as a collahoratíng institution within the near future. Throughout 

(he country there are 12 pasture agronomlsts, three of wham have Ph.D's in 

I ;Jlanl breédlng, pasture management and crap ecalogy, plant and so11 nutri-

• lion; one has a M.S. in pasture management and animal nutrition and another 

In pasture management; several w111 be obtaining advanced degrees in the near 

• fULure. 

Ecuador 

I 1. Instituto Nacional de Investigaciones Agropecuarias (INIAP), Pichilingue. 

1 I 
1 
I 

a. Staff - 1 pasture agronomiat, animal scientist. 

b .. Areas ot research -

1) lntroduction gardens and species testing. 

, 
! 2) Li:níted trials of agronomic evaluations. 

I 3) Projected aapecta of animal studies with pastura plants. 

I 4) Limited multiplication and distribution of seed (larg.ely vegetative). 

IN:AP, Santo Domingo~ 

• a. S~atr - 1 pasture agronomist. 

h. Ateas oi res6arch 

\ I 1) 1m roduc tlons, l1mited agronomic evaluations of species. 

I 11 Note: Immedlate collaboratíon could begin with INIAP, moving lnto animal grazing 

I rridls al; the Pichllingue Statlon anl expansion of agronomic studies (inc.lud-

i¡. I lng; re-evaluat.1on of legume vlork) at Santo Domingo. 

I 
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l. Estacion Experimental Agrícola de La Malina, Lima. 

a. Staff - 1 pasture agronomist. 

b. Area of research -

1) Introductlon garden, 1imited species evaluation and agronomic etudíes. 

2. Universidad Agraria Facultad de Agronomia, La Molina, Paru. 

a. Staff - 3 pastura agronomists (teaching and research), animal scientists. 

b. Arcas oí research -

1) Introductions and spec1es evaluations, limited agronomic studies. 

2) Llmited breedlng (selection) with alfalfa. 

3. Estac1Qn Experimental de Tingo Maria. 

a. Staff - ? 

b. Areas of research -

1) Incroductions and aspects, agronomic evaluations; preliminary' species 

trials under grazing sorne 10 years ago; limited to the former two at 

presento 

4. Universidad de la Amazonia - Iquitos. 

a. Staff - 2 pasture agronomists (teaching and research). 

b. Area of research - Intrcductions and species testing. 

Note: Wíth the diséontínuous guidance from the North Carolina Project up to lOor 

12 people have becn trained in pasture and forage crops development and manage-

menL Presently :nost of them are dispersed into other disciplines. A re-

cent move by :lorth Carolina to establish Cornmodity Programs should create a 

favórable envirOlli~ent for cooperatíon among the experimental stations and 

Schools of Agronorr,y. It ls anticipated that three N.C. employees will staff 

the Pastute acd Forage Cornmodity Programo Since those who hold pasture and 

forage pOSltlonS ln the Schools of Agronomy were formerly ássociated <-11th SIPA, 
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Venezuela 

I l. Centro de Investígacíones Agronomicas, Narac.ay (Facultad de Agronomía also 

sítuated at t1aracay) 

I a. Stafi - : 

I 
b. Areas of researth -

1) lntl0auct1.ons and spec1es testing, limited aspects of agronomic and 

I 'lnImal evaluations ',.¡ith pasture species; in late 50's and early 60's 

rl1gcstlbl11ty studles wlth native pastures. 

I 2. ESt¿j('lon Expe~ lmen'Cal de Cala.bozo (situated in the Llanos), reported vlOrk 

I 
lt;1.th lnrroductlons) agr-onomic ünd animal triala with pasture species. 

'J. E,",ocn Expenmental de Araeue - reported observatíons cf grasses and 

legcmes In collection aud graín sorghum bteeding. 

i¡. Estaoíon Expellmental de Zona Alida, El Cuji, State of Lara - collection of 

grasses and legumes. 

5. Estacion Experiment31 del Zuila (Facultad de Agronomía al~o at Zulla) -

callection of grasses and legumes5 

:;o~e: ~OSt ot the aboye information carne from the literature so it would be ad .... 

v.i.sable to survey the work underway and explore possibilities of collabora-

tion. 

I 
Bolivia 

L Estaclon Experimental Agrícola "Los Llanos", General Saavedra, 65 km. from 

Nor te de Santa Cruz ( ). 

84 Staft - 1 pasture agronomist~ 

b. ~rea~ot researcb - reported grass - legume collect1on and 22 experiments 

wlrh iorages In 1966. 

1) Collaboration with USAID and Britísh Mission. 

I Nore: rhe Bol.lVlan t:IOp:L::::,s accoldlng to reports of those who have col1ected and 

worked tht~l e ha\it~ au ulltapped pOtent1dl in re.gard to pasture and forage 

I species "nd undoubtedly animal development. 
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PUért0 R.l-:0 
---~---

I l. College c.;f AgTlcHltu~e, N3yaguEz. 

I 
a. Slait - 1 parL ~lme gras6 ecologist. 

D, Atea 01 Lcsearch - g,ass eollectian (of significant size). 

I 2, Agt~cultljral EXperlm€nt Station, Río Piedras. 

d. Sea!t - 1 pasture agronomíst full time, 2 soíl agronomísts (USDA) part 

I t llaE:. 

t" Ar ¿:3. of t€::seareh -

I 1. lntTudu!tlons and bpeeies testlng. 

I 2) Aglonomic and animal trials (limited but excellent work) on a private 

tarm near 010covi5, 30 km. from San luan; economic evaludtions. 

I L CorozaJ Experil'Jent Stdtion. 

,L Stafi - 1 pasture agt'onomlst (part time) and 1 forage erops brcedar 

I (part tIme), animal sClentist. 

I 
b. Ateas ot research - lntxodu~tions, sorne agronomic studíes, limited animal 

tI1als, prel1m1nary breeding of Dígítaria (eollaboration with Schank of 

I F 10rld'i) • 

4~ Gur~bo EXpetlffieuc Station. 

I a. StaH - 1 pastu[ e agronomist (part time), anlmal scientist. 

I 
b_ AlEa of ,ese~rch - 5mall pasture and forage collection, limíted agronomic 

and dnEllal trlals (Animal Seienee Department). 

I J. Isabcla Experlrnent Station. 

a. Staff - 1 forage breeder (part time), anlmal scientist. 

I b. R~.sea[ eh - Br "edlng oi p Lgeon pea and limitad anímal evaluation of pas-

I 
tures 2nd lo:ag;,,,S (A.nlTI¡31 rL::sbandTY Section). 

6. las LaJéiS Expetlffif..ut Statlcno 

I d. S t.:;,; 1 t - 1 pastu! f2 ag,lOrl.,-;'W1SC, animal scientist: j 

b. Hcsealc..h - LlmlteJ lnt!odt:Ltions and agronomic studies .. 

I 
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rb t (-: fuum,11 e.val UJ t iun t r 1<3 ls w f t h asso( 1 a ted econom Le analysis on improveo gr 8SSCS 

itü'Je cOn"11blJ.te.d signJ.flcdnt ly to the advBnce of pastura development and bhould 

h~TVC! app 1.L( d t len l.Ú L3t l.n Ame.! lea ~ le 18 suggested that a feaslbil:tt:y study 

be m,;<"df..~ re ~.uTjE.y the posslbllity oí lQ:.ating a Latin A-n.erican Pasture and 

Forage (t GpS 1i.1:roductlon Sr..aLL'8rt In Puerto Rico (perhaps as a consortium of 

rile ])SD" , CIAr, several [J.S, UnlverSltieS and other institutions). 

EL¿:?ll ,-----,-

l. í.h_'par t."lr:le!lr ~~ de LJesqulsas e Exper:lmentacao Agr"Opecuarias (DPEA) , Hinisterio 

d:i Ag! l',~ultura, RIO ce Jane.iro - Region.al Experi:nental stations as follows: 

d. ¡nstu '0'-;: Pesquisas Experimentac.ao Agropecu¿nias (IPEA) do Norte, Relem, 

b. lPEA do Nvrdest, Re~l.fet Pernambuco~ 

iPEA d: Leste, Cruz das Almas, Bahia. 

el, IPEA do Centto-Oes::e, Sete Lagoas, Minas Ge:caís. 

~. ¡PEA do Centtc-Sul, Kn. 47, Campo Grande (near Río de J~neiro), 

N0L2: lhe Rc.~J¡Qnal .:enLers aIe belng developed by the Ministry of Agrieulture in 

':ollaboraclon '.Jlth th€' IRl Institute, At e.1ch oí the above named 5 sites 

plu.6 the eXperJ.EHSnt Statlon being estahlished near Brazilia, introductions, 

/jg! onomic 2nd pBS (ut e trials are. underw.DY or proj ec.ted. Vndoubtedly, these 

centers represenr: 81tes ,,¡he"f€ (ooperative research could be done but further 

detalls are needed. In 3ddition, there are a number of state experiment 

statlCr.s where ll:nited resear-.:h in pastures and foragcs is carried out. It 

lb r ecolTlffiendeci, hm"ever, t.har the feasibility of regional collaboration be 

explo!ed ~rough DPEA. 

2 . .iRl Inst1Lute Rc-:search Station, Hatao, Sao Pauloo 

a.. Ste:fi - 2 PLlstc,::e ag::onomlsts, <t.¡ith additional staff located in Campinas 

and R1C de JanellO • 

b. Areas 01 rcse::n:h - introduct.1.on~ and various aspects of Bg:conomic ilod 

\. 

I an.lfildl evaJU.:1t10flS oí p'1.st.ur(~ f;peclBs; lcgUlr.c bi.lcteriology~ 
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I Note: Tha most productive and signif1cant pasture and forage'research for tha 

I "campos" reglon has boen done by the IRl Institute at l1atao and otnor ¡¡ites 

(on ranches) in Sao Paulo, Resulta from these triale are directly applicc-

I bIe and are be1ng moved into the IPEA programe. 

Costa Rica 

I 1. Interamerican Institute of Agricultural Seienees (IICA), Turrialba. 

I a. Staff - 2 pasture agronomists, animal scientis"s. 

b. Area of reseatch - Introductions and limited aspects oi ngronomic aud 

I animal tr la1a • 

I 
Note: Pasture and forage investigation at Turrialba has been erratic nnd sporadic 

during the past decade, le.c.king orientation in the use of an:L'l!:lls te ",v;;.ll.c.J.:e 

i I 
1 I ¡ 

j 
1 
I 1 

pasture plants. 

Trinidad 

1. Imperial College of Agriculture, Trinidad. 

Sorne rather significant and informative papera have baen Ímbliehed on im'e2-

tigation conducted in Trinidad. Much of it should have application to parts 

) 

1 I , 
1 

of the tropics. There apparently has been a lack of continuous oricntation 

in the overall programo 

¡ I 
1 

1 I h 

Jamaica 

l. Grove Place Agricu1tural Station, Jamaica. 

lnvestigation has bean reported in areas of introductions, agronomic aud ~n1-
¡ 
J 

t 
I 

mal stud1es. 

Note: Before collaboration 19 anticipatad in Costa Rica, Trinidad, snd Jamaica a 
I 

I ¡ ~ 

surv~y should be made of prasent work, facilities and staff. 

, 

I 
I 
I 
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IX.APPENDIX 

1 :\. The Range Gattle lndust,(y In Florida 

\~d()[a:tton8 from Dr. W. G. Kirk, anímal scientist,l on the development of th(~ 

1 '.. '.~: t Le lndustfy and the importancE! Di pastures along with good herd manugement are 

pe! t ¡nent. 1 
I1 fhe native co,,; gradüally developed the characteristics that enabled her to 

1 et>~~" and reproduce under extremely hard conditions. Starvation rations, m:lnf~ral 

de:-í:'lEnc::.es, Texas fe\fer, severe weather and complete freedom to roam \.¡eedcd out 

1 all. ¿¡,nl,mals that had any ínherent tveakness. The result ,las an extremely hardy ani-

1 
"ul ,hat i,¿S been Lhe mainstay of the Florida cattle industry in the past and 18 

Loda.y the foundat lon stock of the state I s corrunercial herds. 

"Purebred and grade cattle brought into the state by the settlers usually díd 

no' Lest long but the re" calves sired by these importations and out of native C01VS 

were an lmpIovement Q,'",r the!" dame and a gradual upbuilding took place. The one 

per:nanent factor! however, was the Native cow. When it was provE!d that the failure 

of the lmported animal s 'Y-la$ due tD insufficient feed, deficíency diseases and tlcks. 

aad further demonstrated that these difficu1ties could be overcome by dipping, a 

COE'~ln'JaJ alen for tlcks, supp1ying phosphorus, copper, cobalt and iron, along with 

better feed, rile situarían began to improve and the native cow 1ike the imported 

catrle, responded with a faste¡- growth rate, greater size, more calves, and higher 

I I'(jne oÍ the easiest ways to 5tBrt cattle improvement was to p·rovide: cattle vl1 th 

eh\;:. ·.~ss.r::ntlal IDlnerals deficíent in t.he native pasture~ Mineral boxes in most pas-

1 tUl fOS ·,,¡ete B novelty before 1935 but by 1940 thete \Vete few pasrures that dld not 

1 1.2VE ene " mere. 

er 41. 3 pounds co:np1ete mineral per year during a t:hree-year period, beginning in 

Cacele at the Range Cartle Statlon on natíve range ate an average 

1-,. ,---
L 

KI :1:, :';¡, G. ,-954, The t'duge t.:attle industry in Florida. Meeting of the Grassland 

1 F ti r ¡r. 1 ng Ccmrn.i [ r~ €: e 
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I l~4fl, "hl je those on 1mproved pastll!e ate. an average oi 11.8 pouncls. Earlier Hlcocds 

I 
<'i:' che Stat10n sho'i."¡ ti.at :ows living entirely off native pasture have consumed an 

d'.<L.rage ot 94 pounds of complete :uine::.al lU ayear. 

I HCat!-lem-en thought that: mos! oi tbeir troubles were over with the disappearance 

or the Texas rever ti:::k and t.he correctlons of the mineral deficiencies of the feed" 

1 Po,eored bulls or several beef breeds m3ted to the native cow gave considerable re-

1 
spúIlse in growthy claves, with the Brahman sires excelling in this respect. HO'Y¡ever" 

ht::Cct :":,,ctle CQst mOle. and ne.eded more attention than the native co\y and it was this 

1 _ost plus _are that brought to light ocher requirements. It was not until the ne­

C0SSlty for furnlshing a more adequate feed supply throughout the ycar was recog-

1 niz~d that the, e was rapld and continued ilnprovement in the quality of becf cáule. 

I ."ü 15 est1!Uat.ed that over one-haH of the land area of Florida is usad for 

1 ¡ 
pastt:re. ThíS land tanges from rolling sandy pine land to muck and marsh area ,.rith 

ffiány intermediate types. Over 1,500,000 acres have been used fo!!' the establishment 

1 

1 (Ji inJproved pastura. The v]ork 11Improved ll i5 a misnomer in many instances since with 

111 poor preparatían befare planting and little or no maintenance aften.¡ards the results 

;,ere d1sappointing, even though better types of grassea were planted. 

1 "Overstocking pastures has always been and still is too prevalent. Thís prac­

Uce has resulted in small cattle, lowercd productíon and heavy losses under ~ny 

1 severe conditione. lt 18 estlmated that on many ranches and farms disposal of fro~ 
110 te 25 psr cent oi the herd would resul t in greater total produc't:ion ¡vith a IOVier 

'::':':St pEr unlt of production. Management of herds and pastures did not receive much 

11 attention untlÍ the lower cattle prices forced cattlemen to consider these factors 

if they tvere to rernain in bus1.ness. 

1 "Cattle production 15 limited by the amotint and quality oi avallabl" r"ed. í·fith 

imp r 0ved pas tures t he!: e has 

IJanUaLY 1, L95!" there were 

been a steady increase in beef cattle D"llmbers LIlilí1 u11 
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years ago was about 550 pounds while today it le 800 pounds, 250 pounds more. In 

I addition to in~reased nur,;oers and greater size, there are more calves "hich grm.¡ off 

taster, Impro7ed feed, higher quality cattle, and changed management practicea hava 

I been responsíble foy the rremendous increase in beef production and the potcmt:i.al of 

I 
Flmída pastures is just beíng discovered. 

HA quesnon lU elJeryone's mind is the productivity of Florida pastures. Fac-

I tora "hlCh affeet the amount and quality of pasture have received mueh attent:!.on at 

,he R,mge Cattle Statlon since ít was established in 1941. Goed pastures and good 

I ~attle cannot be separated. 

"Grade COIV9 having an average of 13.3 scres of native paotura per cou in a 5-

I year periad produce~ 268 pounds calf gaina per yaar wh1ch 1e 20 pounds por acre of 

I pasture. These cows had a 65 per cent calf erop snd the calves averaged 400 puundo 

when.weaned ae scven months with U.S. LolV Good grade as elaughter animals. Another 

I grOl>p of cows en the same k1nd of pastura and supplemented w1th 10 pounda gt'¿¡pe~nlit 

dally for 120 daya during the Idnter produced 3D!. peunda calf gaina per yénl' and 23 

pounds gain per acre of pasture. These results were obtained during winte"8 'ihen 

feed conditiona on the range were good. 

"COWg on a combinatíon of one acre of improved pasture nnd 4.5 acres of nat1.ve 

range per animal produced an average of 3l,0 pounda calf gains per cow year1y. This 

lE an estimated gain of 20 pounds per acre of native range and 218 pounds per acre 

o: l~?roved pasture. There was an 80 per cent calf erop. the calves averaged 425 

11 pounds sr lVeaning and graded U.S. Good. These COlle obtained a11 óf their fe~d from 

the pasture. Controlled and deferred grazing was practiced on the improved area but 

11 the ccws had a~cess to the native range at all times. 

HA herd of 62 cews having 75 acres of pasture made up of one-third pangola­

I ¡';hite clover and two-thlrds Pangola grasa had 310 pounds calf gain per acre of P(1S-

I ture and 375 pounds per caw. The calf crop was 80 par cant, the calves tlei¡;hi.'d 

.\ 450 pounds at t;eanlng and graded U.S. H1gh Good. 

I "There is a lack of personnal with training and experience to manage an intwll­

sive cattle produc.tion program." 



J) " L:::,~~'l ;.:;:>?:, ,2,":1'.::i C:¡:.:;t.l::. Nül:Óet'S, ~4 . .n.i'L:.:.l Out:pnt, :::<-.~ p ...... :,,·1 .... C~ ,,--1../ 
"-'al.- .l..OL'~..bn pe... "'.pe .... 

Ca1./caJ:!ut/day 
HUr3a!2 % Inc.Catt. % Inc" Anina.ls Carcas ~{ilk Pots. , 

R2?,ion El Total p':>p. s-Lncc pop. ,since. •. t;'J t ~ perZ/ 
C0 11ntry 1965 1950 1966 51/52 1%5 1964 Coc;- Cerea ls ___ . 

oca 000 OQO kg. kg .. no, 

0'nited 
3tates 9301339 185,152 256,214 194,572 27 108,862 35 33,158 265 3665 665 

Bolivia 109,858 3,091 11,323 4,114 36 2,317 87 192 220 954 

Brazil 851,196 29,760 107,27/, 8.1 ,/,51 56 90,692 76 7,843 191 430 1121 

Co1omb. 113,834 5,047 14,606 18,068 60 17,078 15 2,021 208 270 761 

Ecuador 27,067 2,894 2,200 5,164 58 1. 600 45 278 155 500 633 

Peru 128,522 2,618 27 ,823 11,750 65 3,500 11 680 843 

Vene-
zuela 91,20::' 5,219 16,706 8,752 73 6,755 11 915 176 670 774 

FAO'I rbk. J 966 B_nd US1M Agnc. Statístics fal 1967. 

No, of mllk!ng (O",S ~ U.S. 15,987,000, Colombia - 1,837,000, Venezuela - 3,300,000. 

ro 
-o 

star. 
Foods 

... no. 

91 

270 

413 

357 

239 

381 

291 

Availa:)2.a 
1965 protei''.3 :;55 

Milk Total A-r::~:::::.': ----
no. gro. s:::· 

390 92.0 65.:1 

59 48.6 12~4 

111 71.3 18.7 

180 54.4 23.9 

61 43.7 14:2 

68 57,3 18,3 

164 60,1 25·4 

-------------------_ ..... _ ... _ ••• _ ,~ _____ ,~~~-._~~'""",,, .... ,y .... .,..-,...,.... ... ,,_' --~~'"'_.="'-,'>'?"'!"i''''.--,' ,-",-~, .,,-,~~-.,," . .,,"_ - ',",,","e, ,"" '" _., -,~""", ..... ~- ",,~ _, •. ~~"'_ ..,,""~"""" .,.,.,-".''''"''0-'''', ... ....--
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fUC:JtdSEd Produ:"M'.lün of Ory Fctagc of Trop.1cul Grassc.s \'¡lth i\ddt;tl lll.trl:­

Inents o~ Nltrugem F~rLl1izer (Ctuwdet, et al- ColomblD) 

:r.fluenr:.e al tome oí S applicatíon on iorage yle1ds of pango1a grass. 

1 
í 
1 ¡ 't'y c,,,·,est 

! Li 1/3 evcry 

, .. 

o 

L 1.5 

Tons/ae le ah--dry forage by rates af N (lbs. 
__ 12_0 _ 300_ 600 900 1200 

2.85 6.15 14.95 20.80 24.20 

}.60 ¡,05 13.1S 18,80 22.60 j l' á hArvesr. 

, 1/1. ¿\'(:'1:-

I ',,...~ l,.,,,~~,, 1.I.,S 4 l" e -...: ¡ '-.'. , e:::. \. _ -. __ • _ u' 9.S0 12.3S 17.90 21.00 

j J;'Ha ¡:-~, / lO' "ge :1'1 elds are'ave, iiges ~~3 cycles (6 cuts per cycle) fa. a 3-yeAr 
¡ I pe! lC,el; ,~tÜ :; ,,¡¡pIJe.r! fOl " cyele of 6 h.:trvt.!sts. 

I 2. ¡he eife', G1 nltregen 1e",112a[10n on yjelds of five grasses harvested by 
i .\lenug evely 60 d2YS Inumbers show pounds of dry forage per pound of incre-

I ~pn( 0f NI (Vlcente-Chandlel, PIlelco Rico) 
"1) _.,-_________ ,---_________________ --, 

I 
I 
I 
I 
I 
I 
I 
I 

>-, 

tti 
f.::' " 
...¡' -~ 
v~ -

--f •• ",) 
w., 

." ¡:-..: 'J, 
a~ 

jO 

i 
i 

J 

1 
--------

Napier 

i 

_.~:~:~~~_G_:_a_s_~_1j--------__ ------__ ------.--------------1 
1 

¿OO 4UO 800 1,600 
:" J í<'l,EN H:!d IUZA110N ¡ Pounds NiLrogen Applleu Per Acre \'early) 
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L ') 

4 

_ail~2r'. ~: 

... , " , té l! 1 1'; 'o, ," '.1 

, , ' . , 

L ~ ~; 2 _ Jo .) \ 28\H2.;9¡ /, JO ( 3 11) 612(6.12) 

,_ ')f) ' .. L.(j,8h' 45(0 86 } 44( 1 48) 54(1.45) 

"!';_" 1.69~ 1 S 1 ( J 65) 474(3.10'1 692(4.551 

.'4" O, 68 , 24(0 :0; 41(0,981 4((1.04) 

5u1 Í';t (le. r, 1 '15! P l'JO; 20 kg. 5ulphur Oc t. 1958. 

! ," rh .. n d,>~L; d ;.'léld \.:ver N-O In tetms of TDN/hect. steets 

\JlOff_t-d~y sedson applled N greater than sUl1l!:11er-wet 

'él N, 1 (JO kg 1'2°. and 60 kg S gave an annual 
) 

:;4) UVe! rhL 110. te:::' tlllzer contrul pasture. 

) . 
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,-lVetvelght ¿:';~~lS, S::::,·K!.ng ~.1t~s f¡r;.d prJt.ein '2.0ntents of fertl.lized and unfer­
t:l! 2pd p-1S~ . .Jr;;::=- (L! :ns 168-day S','i1ID\Er season - Novembe! 7, 1961 to Apríl 24, 
-!W" .. t:< _l:l,l~ f'_' :.~ -Btd¿ll) 

rer:"JllZ2C 
LI:f ~-¡:ll1¿ed 

y'erl.ltt/ed 

1: n ¡ L t J 1 ."l ¿ f:.d 

fel ~.~ l.:.?ed 
L!nf € " -: 11 u: ed 

. :1:- J .'~: fe~·~::..112ed 

L:-li€rtil12E:d 

Fertl11.l€d 2 
UnÍ tl [11126é . 

f;:,tllJ.zt'd 
~_in1 ':: J J: 111zed 

____ ~N.ovember 7, 1961 to April 24, 12~6~2 __ __ 
I1VE.. \;}'f. g-21n 

1st eer 
exude 5to~kíng Live 

fo(;:11 Ddlly 
proteín

1 
rate - welght 

ln gras5 5teers g¿un/ha. 

1 22,8 131 10.10 2.90 356.1 
l 29,1 168 9.47 1 66 214.3 

': 36.5 813 8.73 3 09 421. e 
135. O 804 6,26 L85 249.8 

95,8 5 70 8.37 2.86 274,0 
98,7 588 6.38 2,29 226,0 

117.3 698 10.65 3,D 369.5 
100,8 600 8.68 1.22 123.0 

t2 3 ~ 1 733 10.21 ,98 120.6 
n.7 877 8.81 1.08 19.6 

110.4 657 9.41 1.95 215.3 
102.3 609 8.22 1. 01 103,) 
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I 
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I 
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1 I f 
I 
I ¡ 

I 

tlveweiEhr galns, st,J:.klng ¡",'tes ::ind plGtein 2.:)ntents oí fertillzed and unfer­
[¡ Lzed p ,st1lrcs ,k, ll,g ¡ 12-d~y wlnte! sc~son - July 18 to November 7, 1961 
tf¡1l1r.n) e r "Ji, lj~)/ll) 

;La ¡:, _::,üm; 
._~--- ~-

, .1 ' 

-ln~:tlilord'l 

~_ .... __ ~Ju~18 

FcitlllZS:J 

Cn.t.f;: r tl11Zí:d 

;:':(;L"~j12EJ 

ft~_::1112ed 

Unl e¡ tllllE::d 

E\:( , i :1. 1l1;:.d 

:Jnt€i:tlllZCC 

L n,e 

fOI"" .• 'Oj J 

kg. 

18,,8 
.4 

19.6 
2 6 

Fertlllled - 1.9 
Vnt¿;tllllEd 4.2 

Fer'tillzed 2.8 
Unlertll'Z6d -21 5 

wt, galn 
!5;.E'er 

Dady 
gm~ 

168 
4 

132 
4 

175 
23 

7l 
40 

17 
38 

25 
- 210 

to November 7, 1961 
exude Sco:king Líve 

prc'::6-l.n
1 

rat.e welght 
In grass steers gain/ha. 

% Iha. kg 4 

6.33 2.06 38.7 
5.41 2 23 .9 

4.67 1. 75 25.9 
3.67 1. 7 ') .9 

4.72 2.63 51,5 
3.69 2 60 6.8 

6.9(1 1.11 10.1 
5 06 1.13 5<1 

5.23 1.61 3.1 
4.43 1. 61 6.8 

5.57 1.98 5,5 
545 L 75 - 41.1 
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Ap?cnJ1.X S. lncrcaseci Animal Performance with Added Nitrogen l/ertilizer 

Case History J (1963 datu [rom Dr. R. Astralaga - Abonos Colombiano, S.A.) -

1. Loc:at.10n - Cauc.a Val1ey I Colombia - liLa Chica" Ranch owned by Alfonso Jara-

P.''; Le.1 2 éln.! G wLlng Sehem" - 2 fanegadas (2/3 hect.) of pangola grass divided 

~nto 4 ¡>3ddocks fúl rotational grazing (10 days pasturing and 30 days rest). 

F",tL:1Zé.r and lrngation - 100 kg. of N/hect. first grazing period and 50 

k¡;< théreattt:r; supplemental lrrigation when needed5 

4. Cattle dr.d Liveweight Gaín - 6 Cebu steers of approximately 2 yrs. age per 

fane6 ada (corresponds to 9.375 per hactare); daily livewt. gain 0.775 kg. per 

animal x 9.37 .; 7.26 kg. per hect,. OY 2,652 kg. per year (est1mated). 

), Cost lnputb and return per hectare* -

a. Interest or. value of 9.37 animals 

b. land lnveStment (8% interest) 

c. Value oí N (urea) 

d. Irrlgbtion equipment (5 yr. amort~zation) 

e.~ Intf:rest on irrigatlon equlpment (5 yrs.) 

,~, Irrígation cost 

Gross ret',rn (2.652.45 kg. K $2.40 pesos/kg.) 

Total 

Net 

937.50 (pesos) 

480.00 

1000.00 

400.00 

120.00 

200.00 

3257.50 

6365 .. 80 

3108.30 

* Pastura was already establíshed - from 800 to 1500 pesos establishment costo 
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~, Case HlstGr~,' 2 (1963 data tron; Dr. R. Astralaga - Colombia) -

1, L2>Cdt 1et"'. - C3'dCd Va] ley, Colombia -~ Caucdria Ranch owned by Luis E. Sardi 

G.HCf>S. 

Past1J.ce slze and glazing schedule - 75 fanegadas of para grass divided ínto 

\2 paddocb for IGracional grazing (9 days pasturing and 27 days rest). 

3 F2tr.l,zer Jnj lrrigatlon (as aboye). 

¡_~~ttle a:::d 1 ~v2h'21ght gal-ns (Cebu ;;,.ritn resulta similar to the above). 

_. t,tiSQ H.:.stGry J, (1967 data tro¡~; Mf. John Evans) -

j. LO·".atJOH - ParJda Research Statlon, Mareeba, Queensland, Australia. 

¿. ¡'astUl C: H1U i;ulzlng s(.:-wme - 1/3 acre paddocks for rotational grazing - on 

2 w€e.ks ánd off l~ \.veeks, \'llth dlRking after each second grazing periad to 

~16tllbut2 droppings. (Proteln peak DÍ grasa re3ched 25 days after applying 

:\. yEa! ~_y range froID 10-20% on a dry \veight oasis) ~ 

,. Fertlllzer and Irrigarion - 300 lbs./A of N (6 appl./yr.), 200 lbs. super-

phospbatE (22'Z 1'205)' 100 lbs. K20; supplernental irrigatibn as needed. 

(+. Cattle and 11V2\,¡eight galns - 3 steers (18-20 mo~) per acre, 5 groups turned-

cff pe, aere over 2 yr. period, approxirnately 1100 lbs./A/yr. dressed beef; 

.~vera~e dally g.lin 1.85 lh./tlcad/day. 

L Cosl: lllP'HS aud t<elurn per 1,,,ctare - InHial outlay of $250/A on cattle; 

¡:ú:stu:-c C05~ oÍ S93/Aíyr. (íncludes interest on land, $43 fertilizer cost, 

_A. feet (Ji "ater at $3.50/A ft. and S25/A labor); return of about $12S/A 

ÜOC: established pasture (approximately $50íA establishment cost) as compared 

tI; dbout ~5!..)O/A from tobac:co (grown in the same regíon.) 

;:;'~'-' f)r • .,;~. Grc;f) TT:Jplcal AgLlrultural Research Station, South Johnstone, Queens-

L,,,ó re?2!ted t:,ot 10 acres of Par.gola grass, receiving 1000 lbs./A/yr. of 

éCt:;,--;0niu~n 6ulphate) bupports 3 steers per acre with total animal gains of about 

200() lbs. per 
1 , 

::t:_::: e,':::" 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

75 

~, Case History 4 - (Data frem Jose Vicente-Chandler - Puerto Rice) 

Grasa pastures in Puerte Rico responded strengly to an incfease in fertiliza-

tian írom 600 to 1800 Ibs./A yearly of 14-4-10. Beef production increased from 

570 to 1072 lbs,/A yearly and total digestible nutrients from 4,300 to 6,700 

\,:el1" co",:nng C2pilcíty "'as almest doubled, frem 1.4 to 2.2 600 pound eteera 

per .lel". Forage consumed by the cattle increased from 8,900 to 13,400 pounda 

of ¿,y :natt", per aCle yearly; its protein content from 8.1 to 15.9 par cent, 

'.ihich approaches rhat of legume herbage. 

le \..'as profitable to íncrease fertilization up to 1800 lbs./A yearly. !he 

additianal 500 pounds of liveweight praduced ",as worth $110 compared with 

,ncreased rertilizer costs of about $48 including application. 

The effect of 3 fertilizer levela on the productivity of elephant grass pastures 

14--.+-10 Weíght Carrying Dry forage T.D,N. Protein 
gain Capacity Consume~1 Consumed bl Canten\: oi 
~acre 600 lb. steer Yearlj!' - Eer acre - Forage 

;.:e:- acre 
vearly 

lbs. no. lbs. % 

600 570 1.4 8,900 4,300 8.1 

l,On 2.2 13,400 6,700 15.9 

I 3,000 1,190 2.5 13,600 8,100 17.6 

-'-'-----------------------------I ;¿j Difference in forage harvested from paired strips cut before and aftar grazing. 

I 
I 
I 
I 
I 

1.21 Calculated from body weights, days of grazing and gaina - weight. 
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;4;:x~:rJ!lrj¡ ,¡!JIJ :ainl¡;:Ul:l dry-¡¡¡attcT dJgC'stlbllity of trupIcal and temperate pusture. 

~) lant s (~lllf ord dud ~hn&o:l - Aus tralia) 

Maximum Minimum 
urE Country cl iges tibility digestibility 

Australia 74 31 

Australia 57 34 

Kenya 67 45 

Orctdrd ~ra$S - var. 337 UK 76 48 

P"",.nnlal rye¡;r¡;¡ss - val:. 524 UK 80 60 

2 .. !)di:y animal Incake (gm/kg liveweight 0.73) of subtropical pasture planta 

,hen gro"" in S,E. Queensland in 1962-63. (Hilford and Hinson - Australia). 

Age of grasa 1n claya 
Grasses 30 80 150 250 

1, Bufíel - varo Molopo 79 55 42 22 

2, Sqrghum "lmuro - varo Croable 78 64 49 

3, RhodES - varo Samford 42 40 

" Kho~e. - varo [&llide 62 59 

pangolét 63 50 29 

v. Glycine ¡avaniea - varo Cooper 80 92 

, . Phaseolus atropurpureus - var. Siratro 72 75 
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3. Differences in nutrítíonal values of 3 subtropical grasses when fed to sheep (Milford _ Australia). 

Start of 

lO-day D.~. D.M. erude pro- Crude proteín 
cutting digesto intake tein content digestibility 
periad Grass % g/hd/day % % Re::larks 

1. 4.57 1. Ceoehrus oí 1 iaris L. (Buffel grass (18 1032 
West. Aust. var.) 

2. Paspaltun pllcatulum (C.P. I. 2741) 45 916 

3. Natural pasture dominant1y 
Bothr loeh loa intermedia 

41 456 

13.5.51 4. C. ciliarl" 44 769 

5. P. 2J.:tcatulum 43 677 

6. Nat"ral past:ure 35 333 

10.0.57 7. C. cíllar:ís 44 910 

}jo p, p) .. lcatuLnn 40 582 

9. NaLilral pdStUT.12; 28 3J..5 

C, . 8. 'i I 10. c. el 15 740 

I L P. a l. ~~L,:~_f!~ 38 }09 
1::. NdltH~l! p,lstur t, ., 

J_ ]/.9 

- - - - - - - - - - -

7.4 57 FuH bloom, 

4.0 11 

5.5 17 

8.0 1.3 

3_4 10 

2.5 -118 

- o 
l. oc. 44 

3.5 9 

2 6 98 

.. 1 2'1 

-' . ~ 4 

':.2 11 

- --

lcafy. 

Rar. seeding, 
leaves drying. 

Mature, very 
dry. 

Haturc, leav65 
dylng. 

Sterns succulent 
leaves .trostea. 

Maturc, ve::'y 
:;::r:,,' 

Mature, b3.d1-:; 
[rQsce.J 

Leaves and 5,,"):::2 

stems frO:;:,2,J. 

T)r y ;J.n¿ s ce.-:1::'.y. 

Fr0stcd. ,-~,·V 

ü.::"y. 

~~V0rL'¡Y ::Jsted 

and :9::'2:7"':'':'.y. 

- - -
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~. ¡';utritlve val'-'8 of elephant grass cut ut various stages of gro\>lth (ButtenlOrth 

I and Ar~as - Venezuela) 

I p.ge ol JJry Crud" Crude D.M. D.r-1. Rate of 
YJ_<?Ht s u,a (ter protein fíber digesto íntake Eassage 

:JZiyS % % % % gm/kgo.75 hrs. 

I 30 12 21 28 65 67 45 

:JO l~ 7 32 60 65 53 

I lO ;0 .5 38 58 70 65 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Effect of Pasture Forage on Reproductive Performance of Cross-bred Cows 

(1935-57) (A.C. HalnicK - Florida) 

Stucklng late, acres/cow 

f'rei:,nancy per cent, lactating CO,,¡S 

rl~gndncy per ~ent, nonlactatlng CONS 

. J?!:"" "'-
2.00 

47.00 

95.00 

64.00 

Wh1teClover-grass 

1.25 

79.00 

100.00 

83.00 
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ProJ ected trior Id Human Population and Animal Protein Need 

I 1. Estimated human popi.llation and anticipated animal protein per person based 

oú !11cwl! populatlon prOjections.~/ 

I 
I 
I 
I 

Range 

}1ediU::l 
Hígh 

People 
000,000 

3,162 

208 

1962-64 
Proteín 
gm/day 

23.5 

63.7 

People 
000,000 

4,071 

248 

1980 
Protein 
gm/day 

20.9 
24,0 
29.2 

'1 
Low 
:1edi um 
Hlgh 

66.2 
76.7 
97.1 

I 
I 
I 

I 
I 
I 
I 

L::::.:¡ 
/,-~_0:: i",2. 

Le\.; 
Hedium 
Hlgh 

Lo\-! 
t'1edium 
High 

229 

248 

352 
25.6 

367 
11. 6 

21.2 
24.0 
31.8 

9.9 
H.3 
15.0 

TilQ t,;orld Fcod Problem - A Report of the President's Advisory Committee, May 

1967, Pages 263-264. 

1:1 Exc ¡ t .. ding Russü.t and China. 
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LC~2Il0ns and Descriptions of Natural Grasslands in Latin America 

(Rosevedre ~ England) 

Sa~ann&h5 of Hot Cllmates. 

:1. Or 1;-10(:U F loou ?lains or Llanos of Venezuela and Colombia. 

L The Venezuelan LIemos líe to the north of the Orinoco Ríver (2,580 km. in 

12og[;"1) ancl o(~CUpies an area approximately 1,000 km. long and 325 km .. wíde. 

Roughly lr forros a semícircle troro the Guaviare River in Colombia (a tribu­

ldry G~ th~ Orinolo) to ttle Atlantic coast of Venezuela. A gradual slope 

(caches fro:n the base Di the Andes, which extends into Venezuela, towo.rds 

t:1e Or. i:wc.;) 'out alt:ttude seldom exceeds 180 to 220 !!teters above sea level. 

Id) The tempera1:ure curve at Cuidad Bolívar (eastern part of the Llanos) 

cIcsely parallels chat of Port of Spain, Trinidad. Variatían in tem­

perature duríng the course of the year is far from being uniform OVer 

che vast region, even at equal altitudes. At Calabazo in the central 

Llanos are found the widest monthly varíations recotded in Venezuela. 

íb) :>~ean annual rainfall fluctuates from 800 ta 1,800 mm. and days of rain­

),,]] from 75 :0 150. There ;:;re two seasons -- a rainy períod which be-

j(ln\ Jn AJ>ri1} rCilthes a maxlmuffi :in .lune or July; continuing until Octo-

ber with occasional showers into ·November and Oece!l1ber, and a dry períod 

d'"Hing J5:rWdry tO Karc.h tu which there is no rain. The rainy season 15 

al\¡ays accOT:..?anied by inundation of vast tracts of land, e:specially in 

tl:e viclnity oí the Orinoco. 

) ¡. E':l.~,t rii the f\nu2an range and transecting Colombia from north to south líes 

t:l .. -;, Colc1r:::biá;'. Llanos. It is divided by a western projection of the Giuana 

~¿r:cis f;::J~l che g:eat Amazon Plains further south. 

1:1 el i;;¡3tlC and other en.vironrnental condítions the Colombian Llanos 

ir;':JE:mh !~: that oY Venezuela anJ indeed belng contínuation of thera. Mean 

to ~bout 500 rn above sea leve!, range from 27 to 30u C. 

I 
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(L) r:~(); Lh o: elite CO;lVj;lff: HiV0T nnd fyom the hase of th€' Andes precipita-

lt i9 

\:.:)("y-enl:" dlstTlbuted, belng interrupted t\'¡lce during the year with one 

"Cd:1PQS" ei Ce:1ttHl Brazil. The central grasslands regíon coraprise 

;:;::n::: s o~ t,he :" tates oí. Sao Paulo; R~o de Janeiro, Guanabara ~ Espiri to Santos, 

~lnas ~~rais, COlas, Mato G10SS0 and elle Federal District. Climatic conditions 

,ü E:; \'~H :i.~;"h Le ::::Jt thlS hl:ge region has a COITl"TIon pattern of ra~nfall dístríbution: 

0q"ien:: ~;r!d h23Vy in rhe sur:ul1er Rud very little in the winter - an annual 

':lr,:sE' (lf l}ú(Jr; - 2,000 mm. Average annual temperatures fluctuate between 19° 

i. Ihr: tl (":lmpos cerrados!! are I!uxed format.ions of traes, shrubs and underneath 

~1·.1sses WhlCh occupy extenSlve aleas on the central plateau of the atatas 

Jt Sao Paulo, MInas Gerais, Gafas and Mato Grosao . 

. 1. lhe '1'~2r:1?OS 1lmpos1! are open bunch grasa fo'nnations 'tJith no trees. Both 

type;.:; (::-:tc:n(: Jnto rhe northern region oí Brazil anct occupy parts of Amapa, 

Hc~ :Ji:,L:J. :::-tnd R10 Branco of the State of Naranhao . 

. l:: 15 estlmdted t!:.at there are so:ne 160 million hectares of vegetation oÍ 

t~¡es~ types in Brazll. 

¿0¡lVi~ - T!,~ casterll Ll¡Jnos or savannahs oí the Department of Santa Cruz 

a.r.j paft of the Department of Cochabamba form a part of ¿he large area known 

3.S the Gran Chaco, ~~~hích l3 shared by Bolivia, Paraguay, Brazil and Argen-

: ___ TId. 

~¡,c: ll',/t::t S<l"\'d!"lDahs", Lldnos of L:.lc.urr.a and Hojos, lte in the northern
i 

river­

~r:;e Lfl0ds {ind r ÚJnal.n inundated tor much of the year ~ 

L1.c-:Céin Cr,,;¡¡,C.O - d reg ton of sc:rub foresr: interspersed with patches of savan~ah, 

e:.:; ce~ld = :1? r;.ü:r th\..¡ard f! on; abotJt 'JO~ 1 at i tude ] nt () Paraguay, easterl1 Bolivia 
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':1.n<1 v.'csterr: Brazl1 - a lowland plain wíth few interruptions. SOine of the 

I highest tem;H~ratures recorded in any part of South A!uerica occur in the 

Cr.nc.o. DL.Ylng the sum:;ler I::ilny scason vast ateas are under water .. 

Id. Savann2ns o.r t he Ar.:ñzon Basirl and the Guianas. 

I 
~. The f:1·E.J.l A:l::.120n forest is generally regardt?d as one vast forest) but 

::U:::1¿rJUS gra.ssy savannahs interrupt the thick cover of trees ~ The most 

I lrr:portartt savannans are situated in the northeast on the Rio Branco (to-

ward,; the rrcnt1.er of t;¡e Guíanas and in the lower Amazon between the Rio 

I Negro and RIO Xí;,gu cributarles. Flooded savannahs are found along the 

I 
l:atera: and "n the lower Amazon, with little or no woody vegetatian but 

a lush herbaceous cover in which grasses predominate. A non-flooded type 

I 15 co:r.prised of grass and legur.le species, dicoty1edons of other families 

and lnterspersed wíth snrubs or small trees ("Campos cerrados" and "11r1pos"). 

I Uae series Di these "Campos" rollows the Atlantic Coast (inc1uding the is1e 

I 
of MaraJo - one of the most developed zones for cattIe production); another 

líes along the course of che. Lower Amazon in the State of Para; another is, 

I :..i.tUfjtp(~ on the !l(Jpe"t extrcmitles of the rivers Branco, Trombetas and Jari; 

. d fourth extends into the basín of the southern aff1uents of the Amazon, in 

I the extreme south of the States oi Para and Amazonas. 

I 
(al Te:nperatures in the Amazon regían are Ilot excessively high, around 25°C 

wi th a 10".-1 annual range, Rainfall for the whole region is abundant, in 

I 80,",,, hSt,lUC"'" over '),000 mm. and a higo degree of rélative humidity. 

n:ere 15 a: so-called dry season or summer, JuIy to December, in whích 

I t:1¿Te may he partial or entire absence of rain. 

I 
ií.t:pland S2V.:innans Oc.cupy an extensive area in southwestern Guiana and con-

tinue to che east ln broken form into Surína~ and French Guiana. With nn 

I e1e',atwn of lOO-lSO rueters they have an undulating surface, broken with 

gt'dnit~ i.i..RSSes \"bjcl1 are sometimes heavtly forested. Rainfall does not 

I exceeod 1500 mm. annually and generally occurs within a four month periodo 



1 
1 84 

1 ::"(:118 ú,:..r_upy .-1:! dDlJ.sdal p,:::sítiO:1 among the grassy savannahs of Latin Ameríca 

1 
'r: [!),1t t i'h':" -~-(iI1LlJ.n _il ¿as 01 lcpro\"ud pasturelands whicil are of vital impor-

:¿::..::e k::' supplylng the T!.H::2t requlre.ments of their countries~ 

1 ~. The Eol1-v,3,: savannahs stretch ¿long the Hagdalena River, covering a vast 

]CM}i:ind tbat s(:;ldmn exc.eeds 200 meters, and extend over the coastal regíon 

1 '.d1el'';?: .:10\':Hion8 may t'2r1ch 350 ~n(~ter5+ Aunual temperatures range from 27 

1 Jne\'e:üy distríbuted, averagíng 300 to 4350 mm. ín 22 to 145 days. Qne 

1 
- l. The Sdvar.D3.;JS ot the Pacif ic lowlands of Costa Rica rise to 750 meters in 

1 t he PiO'" luce or Guanacas te (which provides a high proportion of the country I s 

1 
beef). Tro;llcal ternperatures prevail but are of less sígníficance than the 

t 
tt.m seaSODS: vnnter or t.·Jet, lasting from May to November, and the summer or 

I1 
'1 

dry fro," !Jecerr,ber to April. Annual precipitation range's from 1040 to 3050 

1 
:~<,,-~r;::~'ea.stern 3raz 1 ís hot and mostly semi-arid. It includes the states of Bahj.a, 

-:(~r:Sl¡H~, Alag'--JGs~ Pernambuco, Parajba, Rio Grande do Norte, CeRro and PLeut1 aud 

I ¡'JI' 'J,:([ ItlJr'j uf j·(·tn;¡ndo dr: t;o/('uÍJ;¡. An equ(tLorJa] clinwte prcvdlls i.n about 

: ~ ~)er ~er:t of U.e:: .:egíon and subtropícal in the remaínder. An average maxima of 

I :;t) e :i'r:d a L:i:1:L,;'d cf 18.6~ has he02n ree:orded. Two \,¡ell-defíned seasons - rainy 

1 
d:1d c}rv - are genEOral1y recognn:~ed. About 8 per cent of the regían receives no 

":.C,(l: tha'n 255 :TJ7:. 1):: rain annuaJly,. about 25 per cent 255 to 635 llli"n. and the re-

I ~. _<lndtcf 01J(:1 1)J5 ':-~" ~Jlth regtllaI Ol- defined distribution the latter quantitles 

~,~·;l,_: be satlstaCt~l;y for pRstt.:.::e developrnent but the entire monthly amount may 

I ~~:r J.r.2:-:, \ ~~'l¿::t stürr:lS oi shor t duratl.on. In so~e loc.alities there may be 

1 
,1 n lO jl!:cC;¡¡ll)(;r -,HU Jé:l(¡tEHy but none: ufterwards; in sorne years none :uay falI be .... 
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t;,;ee.n January and the end of March with downpours in April and Hay; and occasion,­

I 311y an entire year may pass without rainfall. In the typical dry zone called 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

\ 
I 

'ISertaolt, w~ich makes up the greatest part of the region, extensíve cattle raising 

18 practiced, using local breeds of smal1 size and low productivity, 
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al Pro)"ct"d lncrease in Cattle Numbcrs for Colombla.-

1958-60 Proj ection AE../ Proj ection &!e/ 
1962 1975 1965 1975 

000 000 000 000 

16,667 22,994 16,259 18,632 

~t I11crease 16 60 13 29 

'"-/ Ensed on a study made by llaraId 11. Riley, 1962. 

:Jfújectic;.:¡ .\ - 1.2,~~ annual increase in per capíta consumption and a 2.5% 

::: .... :>?2.se, 1::1 per capita incone. 

"rC>J2ction B - SalC,e leve] oi const:mption continued as in 1958-60. 

~~He; The 1967 estímate is 17,078!OOOe 
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Prcduct ¡'Jny of IntroduQcd Grasses in the Imprüvement oí Natural Grass-

I 
I 

lnflu2nce of fertil1Z6L on [he forage yield Df 1ntroduced grasSBa. 

Tons dry matter per hectare 

I Grasa No fertilizer Fertilized~ ~.~ _________ ~:.....=.o~~'-".t.._~~~~; __ _ 

0.9 9.4 

I 1.0 3.1 

L3 6,0 

3.2 5.6 I 
I : .i .~ I ;,:1 

~ .. - ---- 3.4 9.5 

3.5 12.3 

I 4.8 32.5 

I :'Id.~ a trDlll La Libertad Experimant Station, Llanos Orientalis.t Colombia. 

Y:g/l.ect. ~ N, ISO at establIshment and 50 after eaeh harvest.; P20S' 150; 

;; f> ") .• - 1 ,) ¿ 

I 
I 
I 
I 
I 
I 
I 
I 
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Cdttle Production ::rorn Native and Sown Pasture in the Fitzroy Basi,n 

llrlgalow Reglon of North Queenslánd, Australia (Coáldráke ánd Smith -

Australia) 

1. ~tocklng tates dnd beef gains with native and improved pastures. 

~menr. 

}7.1~(; 2 (:lear~~ & developed to 
SOWTI pas tu; es) 

~ •.• ~2 .l (20% cf area cultívated 
tor Wln~e( f¿ttening) 

~0r}~IUIT! ~qlmum/green panie 

: !' él !!2...(.JE!.l.. raa1i:2~~) p:3:8 t u re 

~t;.ocking rate 
acres/head 

50 

3 

1.5 

2.0 

Dressed wt. of meat 
~er head j>er acre 
lbs!yr. lbs/yr. 

100 2.0 

189 63.0 

210 140 

240 120 

',; it 1s estif;1ated that C1here experimental production is held at 1-2 acres per 

r;'f".:Jd an average good tarmer \.¡i.ll run 1~5-3 acres and the poor farmer 2-4. 

1. Co;~t o~ cItar lng dnd establishing pastures in the Brigalow Reglan of Australia 

(.l,()()(¡ [lelf: 'lnlL)._~j 

l. (l~~rlng - pulling forest wlth chain and cable ~r ácre 

dri~wn bet\·¡.:::en t'..¡o ccawler tractors $ 3.00 

See.d (nll);,ture of Green panic, Rhodes and Sorghurn 

al~um and alfalfa 4.50 

.50 

.'. FE.í:("lng~ 3 baro suspension fence built by contraet 

,;t S300/m~le fOI 640 acre un~ts 1.50 

5. !/:at.Br: FaT::l da:n ú1. bore plus retlculation 2.50 

E, Cattle ,urd. and dipping tacil1ty 1.00 

Cost oi pasture ready for use $ 13.00 

:\Jd cost oí hOUSt:, fnr:11 shed dud purchase of rental of land, plus illter2tit, etC. 
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Excerpt of l"tter from J. L Coaldrake, D1vision of Tropical Pastures, wha 

I supplied the ¿hOVE l.nform3.tlon. 

I pe, 100 lb., then thE ¡s: oss return of $12.00 per acre per year allows a wide margin 

., lf "le take tbe flgene oi 60 lb. oí li,eat!acre!year at the current price of $20.00 

I ,lgal¡13t WhlCh to cl'd¡~c :nterest} pllrchase prlce of store cattle or cost of bre~ding, 

L't,', ~'lti;'; 1:3 hh:. ·h.l.'r~./ .ltt-? up to 200 appLu:ants tor each new block Df brigalow land 

I ~.~. ::J.,¿ ;;;o~;ern::t2nt lt?,led5€S faL: development~ 
,J. :,'':- :>L~E: ')i '~)"l~<iL0\ . .; lar.d legrow[h of che leguminolls tree often becomes a 

Jr th;~ JS 1.r~Jr~d by A~rial spraying with 2, 4, ST in the first season, the 

I .S· es rL"·' 54.00 pe, acre fe" hon:lOne and flying. lf allowed to grow on past the 

• _L.5: ::eiU ~hen pI 18, at present, the only sure control. This shallow plough-

.,ng ( > ,ently ('úsr., ~l. 50 to;i2.00 per acre per time. Two ploughings are generally 

crop such as forage oats. This gives a return oE 300 lb. 

upwBrds iE rains are good) far the erap,t.e. rough1y 200 lb. 

Plough1ng plus cropping to eliminate regrOlvth can be a highly 

I 
I 



Appen.:lix N. Adaptation and Yields oí Sorne Tropical Legumes and Grasses in Havnliial 

Rainfall Elevation Soíl Green yield, tons/acre lo Tropical legumes lnches feet (plus) fertilíty Alone Grass Assoc~ 
Not Irrig. 

a. Desmodíum canum 60 - 150 3000 v. low 

b. Desmodium intortum 60 plus 2500 80 
c. Leucaena l~ucccr:Dhala 20 - 60 1000 P 35 5-35 100 

2. Tropical grasses 

.:l. Byachiarin mutica moist 2000 heavy 60 

b. Digitacia decumbens 4000 modo 80 

FenUlsetum ('la.ndestinum 35 p lue, 6000 morL 4-100 
d. _F_?ntcu~ 25-80 2000 mod. lOOr 5-35 
e. ~~-~!Y 20-1+5 2500 modo 4-8 

J , 0}1O~~Il J 5-fHl 3000 hea~Jy 40 

n/ 
[',;::,J ::Q¡f (;::)(,P, Ext ~(! ::n1 v of !:,TW'jiL. lL',!.fll:t,-, ~()1 tht H\? dnJ j] O, 1l 1 .:1no l ~ 4-. 

-
-, 

" 

- - - - - - - - - - - - - - ..,. -L 
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FO(¿¡,2E Nl;:E-d¡:~c jad P:té::l.SlOn oi Methods Used to Estimate Forage Quality 

I ~)f be;:Tii~dd~~·iS5 at 11tton, Georgia (Burton, et al) 

I Forage Nceued CV 

I 
1 . 1/.,500 kg 12.9 - 31.3 

2,700 kg 6. 7 16,,9 

I 1,450 kg 2.5 - 3.2 

.:'!.l-L2r :l!.;:éSLl':"!lllty (nylun bag) 40 gm 1.7 3.1 

i I ' . 60 gm 4.5 6.4 
I 
! 

I 
10 gm 5.0 5.4 

20 gm 6.7 - 13.0 

.. y 
¡ 10 gr. 3.3 5.3 

".... 

) 
f 
¡ 

I 
\) . ;-'"Y :l'.l(r(:~r d1t!,L'SClblllty l,ted to .sheep) 100 kg 

8 gm 

I , , , , 
j', r ',,'/na 1 ((¡~nrn1JHlcatlon fora!!/~ rescureh workcrs Cornell University. 

, I 
I 

;1 
.. 
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Appendíx O. Differences in Nutrítional Valnes of 1'wo Varieties of Paspahen olicatulum >lhen Fed to Sheep 

(Milford .. Australia) 

Start oi 
10-day D.M. D.M. Crude pro-
cutting digesto intake teín content 
period_ _ __ Variety % g/hd/day % 

1. 21.11. 55 a. C.P.L 2741 57 1333 9.5 

b. e.p.I. 11826 56 1509 10.3 

2. 28.5.56 a. C.P.L 2741 42 521 3.0 

b. e.p.L 11826 44 1019 5.3 

3. 9.9.57 a. C.P 1. 2741 40 457 3.8 

b. e, p ~ 1. l1326 50 818 ..J. ~ 1., 

_;t, 

.Crude protein 
dígestibillty 

% 

4S 

60 

- 10 

39 

9.2 

20 

------------ - - .-

Re:narks 

Young, leafy 

Young, leafy 

Mature, stcmmy, 
leaf dry. 

Mature, Borne 
green Ieaf 

Mature, :i;~3.V'es 

frast2d" ;:,0:ne 
stems g:ee:l at 
base, 

Macure, l..:~a~Je$ 

frosted, sorne 
stems ~;lr\:~en i".t 

base~ 

....... 
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." .,), F. E. 
j'-J{J), /:.,.spe.-ts or tht.: t:::\i<11uat10G of h(~rhage speties and varieties in anlmal pro­

dlj(·t.ü·n eXpE~ HIlénts. IJapí::t ptesentcd :tt the 9th lnt. Grassld. Congr. Sao 
;'"i\1: ... ' , j)rá¿il, pp. 6, 1'.11oL 5, Port" s., mimeo. (Grassld. Res. Inst., Hurley-, 
[t,21k::J.). 

(\:!~':C'" C. :::" .H1,i N'.J.lI1S, D. O. 
,,1 0 :. l~~'rn~:',1; .ttJ,ve 1: eS?,H1S2S to cal:::lum oL 5 tropical and 4 temperate pasture 

1üb :'":':>¿- spc,~~~;s. Austr. J. Agr. Res. 12:44-55. 

,\~¡':fé-'.·J, C. S. ¿,r:.d H~nz(:11, E. F. 
_ S!64. ~-;inef2.1 r~'J.trlr.j.on of Plants. in "S0i!le Concepts and Hethods in Subtropi­

'lulo 47, Com;;wnw. Bur. Pas t. Fld. Grops, Hur1ey, England. 

'.c : ~:h- ~ l. S. 
'.,;¡.,'-~, :~ltH?t.-,1 ;1d:litjor: Ji sub-tropical pasture species. C.S,lftR.O. Jour. uf 

",,' Ausr"Lll~n institJte 01' Agríe. Scí. 31(1): 3-10. 

Ar R. ~ D. ano T~~n~ss~n, H. 
::);)~. CcrrljJ,ltd-tiv<2 study af mear prcduct10n from five tropical grasscs .. (Span.) 

1,,(. pL:~, ~'!::-~:." N;:". 1, 15-19, bJhJ~ 6, illus.) Eng. s. (C.N~I"P., Cotaxtla, 
'.-' (;[ <~: r 1) ~, :~(::xi C'::;) • 

AS L ,. ,~L:li:~c'} ~1, S., R. 

1"0.'. (RdLlonal n:ilnageru"nt of iertllized grasslands.) CSpanísh) Agríe. tropo 
lS, :~() • .11; 645-9. 

b,ll~¡!, e, c~ ¿t alo 
'1

1))1, Apparat..1Js rür the sepaldte collection of faeces in urine from cows. Jour"o 
r. 5c1. &1:98-101. 

e,~~nrird, C. 

19(4. '(,rass~s .'.'no Grasslarlds. Div. of Plant Industry, e.S.LR.O., MacMillan & 
'.o;J., ~td., :'1elbourne. 

Be_ c ",", R. E., and N. C. Brad)'. 
~'1JC. ~~utrlent competition in plant associatlons. Agron. J. 42: 128-135. 

!;] 'od,{ ~ g, E. ~ E .. C~ Hwnmes, .Ir., H. T~ Bryant, C. N. Kincaid, H. IL Skt"dln~ 1'. ll. 
f;'Jlol, ;Jnd ~1. L. GClffuth. 
l'jjt). PI(; V~dUé uf lorage ~peCl&S and mixtures tor fattening sfeers. Agron. J. 

,,", 5(JB- 51 j ~ 

Bl.2;"~0-r. R. E. ,~,R. C. Eammes, Jr~, H. To Bryant, \v. A. Hardison, J. P .. Fontenot, and 
!\. ¡o:. fngel. 

lQ60 ~¡he effe::t of sele::.tive grazing on animal output. Próc~ of 7th Inter. 
raSE. Congo pp. 601-606, 

i;3.TI, J.... V. 

':;d:. P2.ant :¡ntroductlon, selection, breeding and multíplication. in Tropica.l 

)-1;8. 
t.-d. D¿¡\tH~S~ Wm~ and Skidmore, C~ L., Faber and Faber Ltd., London. 
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:: "1':,,1, ¡'. ;¡flf) i'<1I·/ I ·!l' , 

: ('í¡;. p. F,',! i;:;(j i '" ;,tWJyíll):, dlHi HI,¡p;dllg lropJe<Il p.ubtures~ (JTrcnch) Rev. 
;',If;:,' 1.6, ::c. :!, 191-L19, b.i.bl. 34} l]JUS. Eng. & Span. summaries. (Inst. Elevo 
_',Id, Vet. ;~..lYS TrupiLduX~ Ailort, Seine) Francc). 

" ' 1) • 

':hl', ,~;¿:¡$tl,; cs ,lt che: :,vet trorL::'::ll regien of Bolivia.) 
\1;;", .';gLl~. B,:,]1·"'.Ld (r .. d.) P? 21, bibl. 51. 

::.; :'!;::, :1. 'r., R. E. BldSt.Y~ R. C. Ham:'1f:'.s, Jr. 

(Span.) Exp. Bull. 31 

", 08. ~;)'., u·c;t hlrage 0.11 YCctr long. ""hae 1 s New in Crops and SofIs, 10(9), 

. "" ·~h0HC .. L' o",pC'si non, pebtabll ity, and digestibility of rye.grass-tall fes-
~,~ :'v;:,riJ3. 1(..-::,r.';211 cind Ky. 31 tall fescue var~etíes. Agron. J. 59:345-349~ 

i~se < ",fclf-lnconpatJblllty to produce commercíally seed propagated li'l ber­
:<,,:d·;;Jas.s ]l:¡brids. C;:-op Sci~ 1:524-;)'17. 

3Jtl(~~y,Torth, ;~. ciad AtlaS, P. l. 

't¡I)~ Nutrlt~~rl~l v:¡)ue 01 elephant grass cut at various ages. Prac. 9th Int. 
\T: c l;:.;sld. S9~)-9t)1. 

(1.~L,J, "'\. p, DE. 
_'>ji)), relimate er Brazll.) (Port.) 

:~:J,L!;r" SaQ Pdulo, Brazjl; pp. 11, 
\1n:,,::, (r;:-,. nas, Sao Paulo, 

Ct,-:":'::f::t," C. ;;:::nd Ferrer, F, H. 

Paper presentad at che 9th int. Grass1d. 
bib1. 13, Eng. and Span. S., maps, mimen. 
IlIazil) . 

il.b Z¿':Jll ';'"_t:::,)t productlon from six spec.ies of tropical grasses6 (Spanish). 
ri_uJtur;; tec. l :-fex. 2, N.J, 2, 81-6 J bíbl. 11, il1us~ 

, ~ : r a. J H, 2:1d Lo ter o, J. 
: •. cS. 'Fofages ctnd U'J8stock (in Colombia).) (Span.) Agríe. tropo 21, No. 11, 

n :,-i:',. bll'.:l. 16, ilJus, (C2nt. Nac.. lnvest. Agropec.) Tibaitatn, Bogota, 
;/.;lotLbia) 

(L ·'¡{·rr:l, E. Clnd Lotero) J~ 

,(,61,. :'astos y gilnadarja. AgriclIlt;.¡ra Tropical 21, no. 11, 713-727. 

(,' :.lJ::-'1h.2, J. E. and Smith, C. A. 
"':-.;. Estlm3tes e'! arnmdl product.ion from pastures 00 brigalow land in the 

:·i[Z~'L'Y B¿.sin, Quee.nsl¿nd. J. Aust. lnst~ Agrie. Se!. 33, No~ 1, 52-4. (Bibl~ 

, CCLrll L;b., Sto Luda, Brisbane, Qd. Aust.). 

; ~46S. L2t.!.i:.. ,\:-;.i?ric2: an c:conotnic and soc.ial geography. London: Butterworth & 
~"G. rp, IfE':~, 'Ibls. t\PP' Bibls. 

C::·:"".m,. R. L •• HuIch:.!. J. :-1. ;::>.nd S\<fdin, F. G~ 

!..i;iÓn, I-rodl:,~t.ln¡j !r,:...rn uai:y c.s..rtle on improved past:ure in a sub-tropical en-
\'j'ior:-. j~t. PraL. oí X ;ntE-rn. (.rass< Congo pp. ¿~99-503. 

,uld ¡-,rUUlI O t 1{)¡[ 01 ~'1pec1Cf) and sctectiun • ., of 
Ju",. (JI Raug" M"nagememt 12(5): 225-228. 
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(O':,;:] e i, L. <,1. 

;:;;60. (~I,''í1nlne!lS y h':Vl::f'lflOSaS hnraJerus cm ColombuL Boletin Tecrdco no. 8, 
:"l!;ll~}tf:rlO d(~ r\¡;' ](.lJ 1 t_ IUi dt, Colombia, Bogor.Jo 

c~ J'c,der, L. ',1" eL .:11 
} \J{:l. , 1hE Re:::,;;0r.s€: :::1 pangola grass (Digitaria decumbens Stent~) te rate and 

tl:r:e of fllt'togt:.íl é1pp.ll::"dtion ln enlambla. Trop~ Agrie. 41, no~ 1: 21-29. 

t, ,l\,'~il.-·l, l" \. 
;el,,', ';r:1.,,;I";),]8 ,,1 Co10IT!hu , Herbage Abstracts 37 (4): 237-245. 

c._, ¡':ld~ 1. J., dnd Pace, j. E., Ed1.türs. 
1907, Proc. ot 1961 Be"1 CattIe Short Course on Pasture Fertilizaríon and Irr1-

~V¡tl0r:.. p;:>. 1-197. 

!Jct lE::.-:>~ \VI' •• 

I~J6ü, Ierr,perate (cropl;~al) gTásslands. Proe. 8th In!:. Grasa. Congr~ 1-7. 

_~65, ""stu[e iT'lpro"em€ut ln the tropics. Proc< 9th lnt. Grass1d. Congr. 218-220. 

D{jb~-rr.:lnl?[, Johan;::¡ 

1%6. thtrc¿en-fíxl0g bacterli't of tbe genus ll.~"rinckia Derx in th<:l rhizosphere 
0f sugBr C3ne. Planl So11 15: 211-216. 

DobereJner, Johan.tl 
1Q66. Urna b.:l(t.ecla fixadora de nitrogeno na rizcsfera de Paspalum. Pesquisa 

AgropeC\laL~d Rrasilerlu 1: 351-65. 

Don~Jldson, L~ E~, Lucas~ t-L H., Johnston, L. A. Y., and Ritson, J. B. 
1961, The rep,oductlve e±ficien<:y of several North Queensland beef herds. 2. 

Ihe l:1i luew e of Viblio81S. Trichomonlasis, and Lesione of tha reproductive 
Al;~t. V~terjnary Journ. 43: 41-44. 

lJ'''t~.:ind, .A. 
1l¡::..2, On the vegetation and plant resources of Colombia~ Chron. Bot. 7:71-75. 

2, L. A., and Kiers, H. J. 
:;;66. Variar10n ln Elaturity, stolon development, and frost resistanc.e of G~'ycine 

~_,,-~r0L".' i\U'·)l • .Jüur. of Exp. Agr.H .• and AnImal Husbandry 6: 380-387. 

FC"(E:lf-~n A~~riclJltural S(!!v1ce. 
;953. ~\griS~~:cal Geography of Lati!1 Ame2~_!caJ' USDA Mise. Bu:L.l. 743 .. 

SyrnpC5JUm presented at the New York meeting of the American Association 
- ~'r th~2 Aá"".JI1CEment of Science. 

,~' :;csL:iúci RE:5€dtch l:::1stltute, HU1-ley. 
1 ~ól. Re,-",,,, eh TECh¡uq,:!.€s in ¡;sE!.~The Gr asslands Research Inst •• Hurlev. BuL 

45, CCIa,;"'ttonH. huy. Pasto fld. Crops, Farnharn Royal. 

Grcssm¿¡n; j., .t1.[Onovl::Jl, S., Campello, E. do C~ B~ 

JSb~. (.l"asbldnd& O~ Hra~il. PrOCa 9th Ipt. Grassldo Congr., 39-47. 
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¡ ". ¡ ': ¡J,' ] (: .. EfJ¡(·"d,1 111 ilJ) L:~.~¡"¡_J~,i A¡:ll;( j ca. 
,,~-~-~----

! ;!, , " ji! ; '¡' \' ;,¡ A.l ~, 1 el I 1 tUl t: , Pll, 2'i{¡-2Jl. 

.. " , ¡,'u!:'S, !) t·.}., D.i'JLS, G, K., and NeJler) 

,lifl,",l)t phuz,phatl( [ettíl¡z(,rs on pango-la­
_ .• l', ',r.·! !()n.'~. [1nt\!. of FloTlda~ pp. 1-28. 

j ~';-' .. a ¡, _. i, , ¡, l~" Ruclkc, O. C,) AIlen, R. .J • ~ Jr., 
~ 1, ;', :'. Il 

E;<¡1 ::'~c,t lUIl:S, lnstitutc vf Food & Agrlé. 

eL ;;1 :::\.~'"L:._!"~::.'.'-.:~L,~l)2. _,,¡osi ~'!pt h(~d.~l_!},_ S·!~~}t r opie -:11 
'"y" ,:\." , h,¡, !\l~-.t" b'ld. Clt)p~.>, Bü( ,EugLit10. 

h -;,d!Ln:~ {JI l;",s'lllH::S 10r troplcal pastuces .. C:.S I.R.O. 
,:J ¡ i¡',l, ,_,í /,,-.:-~! j,. ~~( J. 'jl(?): 102-L09+ 

,; r: ;.¿ie¡ n ;~, ),U Ílern de\/elopll1enr as an esst:!ntial in Aus-
~:Y ~.lr\" \: ') • R.\J L:ucc oÍ: Aust!alian lnstitute uf Agríe. 

ün the gr'owth yates of Zebu c::tt.tle ln East 

'--~, ',', 1"d.lfJI k ...;<,j/'ln¡!, dnder tlopi':dl conditíons. J. Brit. 
~Dt:p. Agric. Ser ere Exp. Sta" j 1 69--7 5, !;l~l 12 

Sheepfar;:jng An:1Udl 1966, pp. 77-92. 

,Illd !'OfCbl (y .Iml(. H(4): 36H-374 

1,' l : j l. n.L~"--';, (,. D ~>{,~(>nt:', R, E. L~, Harru;, !1~ C., Myers~ 
:'l1 J (;dli::'" ) N. 

_1 ::1d ';]12.;C i.:tllalyses, 2nd ¿conomlC retu-rns from eight 
;iJ;:~:j -::r:L:'l }Jotida, Bull. 631 Florid.3. agrie. Exp. Sta.) 

.J,.,;. (E-:,~"t !{("c>. ¡¡LIt, (;aln.esville). 

." 

scl f -regcll(;.'rat ing annual legume 
and CrOp Sei. Soco of Florida, 

''\ ¡ -E".' ,t.' .1 1 :~L'; ,ül1,,~,d h:f!;ume íor UbE' in Flürlda pastures. 
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.~_-¡ red,)(lÓ,.1 len:tGfl sobr~ forrajes 
!!l"A l'JI'¡lctlbo, Costa Hica. 

~~ .~! ~,,7!n~ ~~tl)oo ~nd 5 f ocking rate in tlle eff~-
7-¡l '~i-::' l):, r.i,ury '.,'l!...tlc. J, Agi:i:.:~ Sci~ 61., Nú, 2, 

;:-,! '':¡ " ¡\l-_ llt;-;, in ~·)0n!(~_S:ot}.(!:;:p~s ~nd }'letJtüd§. ín 
" " ¡j,¡i '( ~,,'mn,jllh,.,,:zjlth f5ureau of Pdstules und 

'.' ¡ ,Ifh.; l-'P· 1~'!-153. 

9[1, 10[. GrRssld. Cangl. pp. 815-822. 

l' ',';) 111· 

<J ¡ ;" ;;-, ( 1 ¡' (: 

PI:)i.C'ln 

j)lcmts . 

contClll and t~le digestIble crude 
Juur. of British Grassland Soco 

[l, 

¡ ,;~-<¡;r,~ \'" Ut' ;-,1 p.;lstule dnd supplementary feed~ 
--"v< i, r.:/ ;).! ¡\r¡} eLJ1 Produ,-·_tion~ 6: 319-329. 

Proceed. 

, , ,¡ • . " ~ 

) ti; :! ,.ti:> 

, ' 

. , '-" 

,pi. ,d 
_,ht.:: .h~ 

Dasturcs. In Tr9J?_~c:--ª.l.Pasl:..~_~.§:., ed". 
LJllt:f ;d[d~, London. pp. 106-114. 

Davíes ~ 

'!' ',~/ '-jJ, Ilél ¡ lt l"Jv 'JdJ.U(~ lndi~ les or n~&ltax:i..~l deLumbens, 
.j ',-: IJi¡L''';U:. ,r~{J:'~Ql~~.L:~.~~' AW".l. Jour, of A;:~ri.c. Rcsearch. 

:n (,::.lSSeb and Grasslands, ed, C. Barnard. 
, :.;: 

,.-' : 11, 

; : '" ,L, 
',1, 

f-' "¡l'; ¡]H' ""',F,il!t'!rif';,¡r ni p:t:;tU[t' pro¡luction~ 

:-'1" ((J(i- e,,! I • 
Proeeed. of 

,_1"; ~d¡,.'~ 1;1 1.rn:l\r;J, J. 1.1VCWElght productlon from 

' . .,~J 111; ¡t',)r:n.\., ;-ll;.J L1U21ang beet (8ttle. aud the 
'!,o l;~<': \".,,':d':.:. J .. lbrtc. 5c1. 62, No~ 2, 187-97, bibl. 

, ¡ j ,-'!l 

• l . ¡¡, i ,-'u 

:1'=, ' ." t' 

f pdstUf;-' 

!JV('f 1 ,:¡ r lT.~, 
,.JI ij, h! ~ / , 

lmprovemenL JSlng pang01., grass 
jB ,L¡¡¡,.)1',.a. ,P,lper presL'nted é]C the 

!) pp. (}, bli)l. ')1 Spdll. s., miHh'::O .. 
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¡; d;rl'-/,' p,j~¡"jr~' a: K~1[¡ií.>Tin0 

1111:> ), Nt¡ lB, .2¿/-,,}!, blbl. 13. 

';!J ,0-'(, >. 1,: léÍtl '--'[ l"ubllsiti.~d \ .. 'OlK. Div. L.:J!1d 
,,1,' ~·nu Ulti. Res. Ütg., ,';ustrali:l. 

¡;'J":'''';'. ;'1 J. 'J:ld \.Jehlbllig, C. 
'- .. :._' JI' ,"'1 \ltl1 u j"¡ (;0 •• 1"jl;6 pp. 

_ J~'Elt.~:~ 

1" :\ '-" h., /\ ! 1 ...,. /\ ') A. ~ A, J~ " iJ nd f\, S k ~:Vl , 

! t- .; '. j n¡: -.'_._---- --
í' 1 l-' < 

,-~, e" 1 i)!I!!;: ,1, 

/¡ '¡ ) 

PattE'rns, 
(REd 8 pp.) 

j ¡ j ¡ ,/ Ir i~);J l)n ylcidr, c)llJ ~:o;:¡po5itLon ,,1. pangola 
¡i:j\' _" L !" [" Exp. 'sUL HAI';:~ Tech. Prl.p'>.:f No. IOt>, 

: e:: -',,---. ,i~'d: fOpll'CIH ni trop.Lcal la¡lds;.. Proc. JOth 
¡",t ¡'~'. J~J(;!)" 19('h, Blb·-23~ (B~bL "c): Univ. Coll. 

,J' 

',f~¡1,,1 /i.L.,:" FH:-,LuIl'S i11Jj d beet pLoduct,lon ivith 
: i;', 

_o" ,J_,:- ;:;"'-"" (¡jEC H.üs. Inst Bul. 28. 

f ¡, , \, ~ í ! 
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,\n ;::P¡H ,-, l 1, pTod~~tlon [Jf seed of tropical pasture plants. 
'¡2.1~1(j. 

qUUllty studies. in Pasture and Range Research 
¡-I,o 1, N,Y., pp. 45-56. 

'~ 1\' ,'¡ '11\,i,,>,¡ ~¡,!,!O;S (I~i:}!~',~~l ~lxim~l!). Papl'r presented at the 
",' L ,,"'~ L' ~·\ln::~( .. ;)'ll\ i':¡,l:c-" Braz!l, P? 5, bibl. 4, Span. E;~, mimeo. 

,L~ t.'Ulle, Bu':;.!-ctl, Jdmaica) 

F, . 

• , 1 ~t. 0.- ~h ~~l¡tti~nsh oí stocking rate to gain of cattle in an experi-
,'o ;:~.~,l ~;;~·:: ... ~~r: : ~,; ¡:Ja;'!lr:g tr.uüs, Agron. J. 53, No. 5, 309-13, bibl. 12. 

~:; .:.; r -. . S t a. < Ar:¿ j e: OH) • 

Imp. Bur. of Pasto and Field Crops Bul. 36. 

c'tog, 
¿gyo:-,¡(;;;¡::~_ ob,servatlons in DesmodiuU!. species: seed weights. 
::0. "¿7. Hm,al.1 Agr. Exp. Sta. 

rech. 

t{l':'1r. Peter P .• Sc~)n Ja.i Park, t'\.tíld1a Bromdep, and Ukio Urat,;'L 
,(Jo:, Cro,-,:sli:g d:L~ fl:.)\~·t:l.ing behdvlor in Spanish clover; Desmodium 

L :~l\., ,¡n,1 t\t:'ll{-.¡ l:~~~,::,:,·,di:j.!J.l S~)t''':lf.:S. Tech. Prog. Rpt" No. 164. 
sam-license 
Hawuil Agr. 

}L.';t.~r! Pet:E:'[ P., ·:1nd ~k:l.0 Urata. 

"". 

':,)7. '''::j~rol(;:,:p:_(d srudies in the genus P~~,~t2dium; 80me chromosome counts. Amer. 
',;1;1'. i)f r-;f;!'d~lj .:>ff lf ; 1-4. 

";65.' :'-'e:g!'n inCTf:aS2 oi Zebu ~"attle grazíng on the legumes Dolichos lablab 
~,;)d P"per presented ut the 9th Int. Grassld. Congr •• Sao 
t':'-.ldc'. ür::1z.:..L, pp. b--'bl, 19, Port. s~, mímeo. (Fazenda Esta~ Val de- Palmas, 
','->lEJ) Sao P8Hlr; StBe.::, Hraz.ll). 

';, ;; p:':'~J,Hd¡ o'"~ ,~iJ1d fEuilng \!Hlue nf pangola grass silage. Trop .. Agr .. 
,~,:h' 256. 

" :-':c..;";j, s '-~u .r. nYP,irrllC'n:", ,,}(:!le. 6. The fertilizer value of cattle ex-
" J, ;~1 ¡~. ~,lo, Llmh. f,.,~ 1\0. 3., 403-6, bibl. 18. (Vet. Res~ Stn., 

, c. i. 

,>" ,~,¡, ~,; eH; ,"e 'JBld oí Zanlbia. 7. The effects of cattle 
-'J.>C..' JI.·l-:l ,-ItFl ·Lj:;;bu :-11. ¡jjI:c'fent stocki<1g yates. J~ Agr. Se!. 66:41-56. 

'."nilIL; l.aLf;[riu.HY, e s 1 R,O. 
] (Jfll',-t:'i :\1¡1~1Jé·tl Rc:pnfL, lhvisH)¡) of Tropical Pastures. e.s I.R.O. 

--!.' -
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,J' ti ,'.IJ'lIli:li,.ll.¡;¡¡ ,Ilid TO~-}JJ.';vI1J(· L;lb(~r;¡torLeS. i-lP. l-!+O. 

lts srren~thR and weaknesses. Rural Res. 

Rural Res. ln e.S.r.R.O. pp. 29-32. 

-¡flJ. ('Jé-':hl .~,jnt 10 i tor incre2,sed food production . 
~L'.~ .. ~~_12~' " :\.1 t ~ A,:: :'¡d. of Scl. t pp. 72-71 + 

L',' ;~,,_. '1'," ~ .'il¡ t;,~,m~:,t p<istllr<2:': \ \,mtainln,s Stylos3uthes graci lis and 
~,' ,'ll,.". !J.lj)t-'l ¡,cL>St~r::ted c.lL tlle 9th Int~Gras8rcr:·--CO[tgt·-~ ,~-SdO 
:,;" _", . 5 ~ !-;lh 1 1, ~:t0r r. s., r:.'~ln:e.O. (Serere Res ~ Stn., Uganda.). 

: ¡ ') " : 1 (j : ., i\. 1) ¡J • 

T',i 1, '!; -/".,1-,,·'!II. i',dlTi Lrldl,~ h)( pasture L~va]uatlon 1n the tropics. 
tln-":¡;;:lf\- d;-:.'?lg¡t. Jaur. uí Brltjsh Gt:dssland Soco 21(1): , ! . 

1:. d .L- 'in, . .\., 1). H. 

',' :.l--, ,," ,u,,-\,~':,C',',¡t i::J':1 triüls tor pasture evaluation in the tropics. 
':; !~;~,.: -;1t~~, r:_[,¿; ~dte J(':::;igns. JOHf* of Brit:ish Grassland So.:,. 21(2); 

lü:p, Sug. Hanufact. Ass. (Jnmaica) '58-9. 

-sh~, >1.. :.;; ,';;¡,J\.,. 1, e ,:¡nd R.ipperton, J. C. 

l ' 

:uj"c¿,: .-'1 .:.,165. 1Ii, Crazlr:¿; l'iand.t1eDent~ Bull. 128, Hawali 
5-·. 

'!r: prildlll\ ¡¡3D dl~ Cdrne ;.->11 ') ;,.'.,'-1cates tropicalC's. 
¡;? (,:iIU 1 i(J!l (111 j ¡ v(' j j()P ic:tl pn¡;lllrl' gL!:~;.:'('s 

11. 
1 1. ) 

,", 'l:,j ~L'r~", P.. ,11.,. 

. ",-,,~~._, tv· ¡dile:, .• " for ti)!? :::L~ro dJgestioa of forage crops . J. 

C'I ;'~;,"'icu] cure. 
11 U 1 LlJ( al 2COlumics 01 th('! twenty Latin ~4.merican Repub-

. , 

lL I lit.: c~rL;]ysis 01 fibrous feeds. 11. A rapid nethod 
~ 1 - t (_ -: . ':WI ind 1 ;snin. Jour. oí the A.E,A.C~ !¡'h(5)! S¿CJ-835. 
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~'l t'it" lrUL: dJ¡.->"st ;~)l ¡ lty 01 

! tl.". ')1 :...; Int. GrdSS. C(~ng, 

forages by the in vítro digestion 
pp, 438-441. 

~:;J ·~t <J. cc~mpr2hcnslve s-y.<;tem ot feed analyses and its application 
-'].t. c\nlITl:,l Slé~, 2:,\ l}: 119-128. 

t-. J, ¿~;:. ¡emes, L. E. Y. 

dhl h:lH,,'. !{, H. 
(k·L'l~:;.:¡;t> in [El~ dnllysis of fibrous feeds. IV. Deterndnation 

(: I ~'-',' .111 _,:n:-.t Lt.u,,--.¡t~; h)t~r. ni the A.O.A.C. 50(1): 50-55. 

',f,/ '-1i:"" :¡!(:'- ;).'¡r:{ 1:1 ;-;.'j!i¿ldl) dr' ~;¡rIlV. 111 Pastos y (;anndos para Ja Costa 
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