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FOREWORD

This propesal was prepared ag a guildeline for developing a productive pasture~
aniral research and training program for the Centro Internacional de Agricultura
Tomaplesl (C1AT).  The purpose of the program 1s teo provide needed high animal pro-
toin tosds for haman consumption to improve health, strength, vigor, and initiative
teentives of individual persons and the prosperity of farmers and economies of de-
setopiog countries in the humid tropics by using‘the land, animal and climatic re-
oirews more effectively. In countries where consumption of animal protein is low
fon o estimared supnly of 25.6 gm. in Colombia as compared to 64.4 gm. daily per per-
on 1o the U.5.), the natural grasslands represent a reserveilr vhereby food pro-

i

puotden con be oincreased io two ways: (1) bringing unproductive and idle lands in-

e more 2fficlant use to increase output per hectare and (2) increasing outpur per

Furthermore, as the buman population increases, the better and more access~

tle grasslands will be diverted toward production of foodstuffs for direct human

:au&umpticﬁ. Even as this evolutionary process continues, immense tracts of, less

2i%}abie land will remain for pasture development. Improvement of‘the natural grass-

Ards and efficient preduction apnd utilization of sown pastures are long-range

Tt formidable tasks thar CIAT should assume.

Ihe efficient production of livestock preducts from ruminants on solls not suited

$ .tops for direct human consumpticn depend on adaptive, and later original, re-

pareh dnfermation, pillot demonstration, and training of farm technicians and ex-

frsion and research personnel. The resolving of the biological complex of climatic,
: [

ti. plant, and andmal input factors and their interplay for efficient animal pro-

jutzdn depands en an integrated team approach as given under program objectives and

s nres {Séctions 11 and ¥),

e projection encompasses a comprehensive and expansive scope, recognizing that

7 elzboration must be appropriately and conveniently phased into the davelopmen-

§ o tivities of CIAT and collaborative ingtitutions as presc%ibeé by available

fhinneal and physical resources. The costs of the program will be very sizeable;

proa—



the deterrents do not appear te bo unselvable; the potentialities for improvenment
are excellent.,

It was suggested that this proposal be projected to imeclude African investipa-

felitical unrest in several Afrvican countries and time scheduling did not -

?Bziouﬁ ecological zones and discussions with pafture and animal professionals,

}%e problems, along with objectives and procedures for reseolving them, given In
'zzs tepoit apply specifically te the hot, humid tropics but should have general
applicarion to the International Institute of Tropical Agriculture Pasture and For-

bue Mrogram.

i
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PROGRAM OBJECTIVFES

To 1nvestigate and develup simple year-arcund pasture and forage systems of a quan-
r1ty and nutritienal value for efficient produstion of variocus livestock enterprises
und to disclose maximum economic potantials ol producing livestock commodities from

trapl. sl solls and enviromments as needed sou:ces ol protein and enerpgy for humans.

| io atrain eccmomic success Lo this project all inpuc facters, as soils, pastures,

]

;nlmai nuLritien, animal beaith, etc., are wmportdnt aad mustc bhe ceoordinated and direc-
ed roward high outpurs per animal and per land srea. [t is imperative to stress oul-
}uaa per animal and per land area as high forage vields are meaningless 1f their uti-
1zatle energy for animal producticn is low  Likewise, excellent animal hygiéne con-
trozs or other manipulations that do not funczion to maintain and increase economical
tutputs of animal products are academic.

% An integrated team approach directed toward fully exploiting the complex interplays
it aizmétchsail-glant-aﬁimal factors In producing animal products should be enthusiag-
jcaliy pursued. BSeme goals to be attained are: {13 Improved animal nutrition through
z¢ of leng-lived pasture perennials with high drv matter pxoducsioﬁ, (2} rapid pro-
lction cyclies - Flrst calf born when heifers are less than 30 months old, {(3) long

Ind efficient reproductive life of cows with a yearly average of an 85% raised calf
xop, (4} ;attle with desirable marketable carcasses weighing 275 kilos in two years,
Hd {5) dairy cows with uninterrupted and reasonably high levels of production (average
¥ ii-15 kilos dally for 280 days) for s-uccessive lactations.

All of the gubseguent objectives should be administrated and directed toward realiz-
S the primary objective in a total program of research. Cheaply p;oduced fead is

DG AL1VE A& llgfstoak production cannot attain economic status without it; thys the
fowing and uizllzing of pasture and forages for profitable livestock enterprises

suig have first research priority While research is in progress, however, priorities

iy need to be altered.

dnvestaipations with Sown (improved and introduced) Pasture Species

Passme 1 lo charactertize and select sizeable land sites that may be economically




2
developed for significant production contributions because of favorable soil and
erotogical factors for growing desirable pasture plants,

a Broad soil classificavion maps are to be made from aerlal photographs by a

é team of specialists (plant ecologist, geologist, and pedologist). .

b Climaric conditions will be described for the underdeveloped land areas.

wase 2 adaptive research - introducing and testing of grasses and legumes for total
and seascnal growth, longevity, competition, ané herbage acceptability.

3 Response interactions with modified environments such as burning, seedbed pre~

paration, cultivating, draining, irvigationg, soll amendments, herbicides, insecti-
sides, and defoliation intensities will be evaluated with small plot clipping trials
that are gccasionally grazed,

b. Te find adapted tropical legumes that fix nitrogen efficientlyv for themselves

and grass asscciates and that are readily consumed by ruminants for the improvement
of animal performance and reproduction.,

1. Rhizobia strains and companionability in grzss associations will be.investi-

zated
1i. Collections of legume and Rhizobia wvariants will be obtained from the ex~
tensive exploitations and plant introductions by C.5.1.R.0. in Australia and in-
treductions by the U.5.D.4A. and other forage programs. Germplasm legume and
Rhizobia variants will be maintained.
i1t Looperate in regiconal testing of tropical legumes,
L To investigate possible symbiotic nitrogen fixing relatianship with tropical
srasses and 1ts practical exploitation.
;se 3. To test .gelected species and varieties of pasture plants for total and sea-
;ggnal yields, persistence, aggressiveness, acceptability to ruminants fed ad 1ibitum
or grazed, and for guality of herbage.

w Grasses and legumes will be grown in monocultures and mixtures of the best adap-

ted and compatable species with trearment wariables such as fertilization, defolia-

Lien watensily and frequency (stage of growth), and irrigation under intermittent




prazing or alternate grazing and cutting

Ho Preliminary data on herbage quality will be evaluated by chemical analyses

(van Soest and other metheds) and an vitro or in vive (nylon bag) techniques.

oy the moze promlsing species data on nutritive value indices (digestibility

coefficlents and consumption) will be obtained at several morphological stages
of growth by ad tipitum feeding green chep or as hay.

1
. Pilot experiments will be initiacred to investigate cultural and management

(23

practices «nd grazing sequences for obtaining year-—around grazing.

ne 4. Advanced Pasture - Animal Program,

1o aisclose the potential outpur of animal products per hectare and per beast

) o R A TR

from selected grasses and lepumes grown alone and in mixtures. Adapted and pro-

R

mising epecies will be evaluated with animals in grazing experiments. Data will

be ubtained on the influence of pasture species on animal nutritieon and on the

{ guality and quantity of znimal products. The effects of the animal on sail-plant

jinterrelarionships will be studied so as to characterize changes in production po-

itentizls which might result from the eyveling of animal excreta {animal to soil to

iplant to animal)ever a period of years. In order to make wlse compromises between

outputs per amimal and per hectare the mixtures and species belng grazed will be

levaiuated at two or three stocking pressures based on herbage available per animal.
It 1s very important te make thorough economic evaluations of all grazing trials.

iThe economist should be a team collaborator at the time of planning the grazing and

prher experiments.

1 Some variables to be evaluated with simple factorial combinations are rota-

tiopal vs. contiauous grazing, seil fertility levels, irrigation, leguminous

efiterts  Supplementary feeding will be practiced only to avoid animal losses at

i P

1 high stocking pressurés.

11. Herbege svailability, through selective grazing, influences nutritional aspects;

hence, diagnostic samplings of forage produced and consumed should be wade monthly.

i #11 lIntake and digestibility and chemical and botanical compositions of pasturage
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may be abtained during seasonal periods when distinet differences occur In herbage
guality

14 in addition to amimal products and their characteristics, supplementary data

witl be taken on liver, blood, and rumen samples.

v Imvesrigations should inclode a study of methods of animal management and con~
trol nf diseases and parasites; the effects of animal concentrations (stocking

t
pressures) on diseases and parasite infestations and the influence of pasture nu-
: tritiunael diliterences on animal tolerance to diseases and parasites should be

é studled

b

i

o develop dependable pasturage of suitable nutritional quality for year-avound
grazing through the manipulation of soil, plant, and animal factors when disease and

i parasite controls are employed with all variables.

L bhor: factors include the manipulation of frrigation and fertility to aid in ob-

taining more uniform plant growth at various seasons.
i ‘ ( . N
{11 Planv factors include grazing intensity, sequence of species within and among

pastures, and periodic resting to accumulate growth that may be grazed in situ.
131, Anumal factors include their numbers om a land area (farm) by manipulating
the breeding, calving, marketing, and lactating curves te coincide with seasonal

vadulations in autrition (quality and amount of pasturage).

i To develop a 12-month feed program(s) through flexible utilization of pasture for
;grazxng and tor hay and silage., Forage harvested and stored during periods of ex-
cess proweh will be fed during periods of slow rates of dry matter’production., Arres~
ted grazing cifers an opportunity to study the influence on parasite populations.

1. Such feed programs mav be arranged by using a single specles or a series of

Zpecles or mixtures in different pastures.

I
Loa

species and mixtures will need to be evaluated for yield, guality and losses

with methods of conservation at morpholopgical stages of growth as well as for ease

ci conservation
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t11. Flexible management of animals which considers their mutritional requirements
snd the undulating yield and quality of pasture and forage.

Supplementary feedstuffs.

1 Ta investigate the production ol supplemental crops to be fed as greenchep, ”
~:lage, hay or grazed in situ when pasturage is low.
11 T evaluate the utilization of cellulgsic by-products.

111. To atudy the usefulness of cheap urea su%piementation with molaszses or other

organly compounds as a means of improving animal performance.

ase¢ 5 Io conduct related investigations for the establishment of metheds for con-

A

TR S )

o

EYRRS

trolling or alleviating any sericus deterrent(s} that may interfere with efficient
animal production from pastures and forages as they appear during the research in-

vestlgaltions or may be encountered by cattle producers.

Fagtezs that may reguire special research are:

1. Nutritien. This will include vesearch on nutrient content and utilization in

Tuminants, supplementation of pastures, or other forages for maximum effi%iency

anpd causes and control of metabolic disturbances.

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

toward uncovering the causes of reproductive failures and studying preventative

measures.,

111 Parasites and diseases. Effects of livestock-pasture management and certain

d4nthelmentics on internal parasitism will be investigated. The effectiveness of

various drugs in controlling external parasitres will be studied. . Disease pre~

vention will consist of using sound management and immunization against prevalent

diseasses glf'nt%er diseases or toxicities arise, these will be investigated.

1v  Soil preblems as interrelated with physiological plant disturbances.
Hematodes and insects that alrer plant growth,

vi, PFlant diseases.

vir Control measures ftor severe weed infestations.
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hase . 1o devalop methods of producing, processing, storing, and marketing abundant

viable seed supplies of desirable grasses and legumes., Phenological characteristics

as related o factors that affect seed production will be studied for species.

4. Sone treatment variables to be investigated are row vs. sod sowing; fertiliza~
tion; defcliation management; water, insect, disease, and herbicide conrrel; disk-
ing or cultivating old sods; methods of havvesting] processing; and storing seeds.

b  Commercial seed producticn by qualified persons will be encouraged as information

mecomes available

!
wase 7 To incensify plant explorarion and international distribution and te improve

o3

rasses and legumes through breeding, selection, and genetlical studies.

. Lollecrvions of introductions and accessions,

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

iAss B 1 o = b ' P R GRS ATRERREA S
a8

loew production.

-

Farly evaluations will be made with animals by intermittent graz-

ing and in vive, in vitro, and chemical evaluations.

11. Maintenance and distribution of vepgetative and seed germplasm. ‘

b. To conduct basic genetic research and to develop technigques which support bresd-

i

{ing 1ovestigations of vsrious plant species.
5;
H
E

. Modes of reproduction, floral biology, pollen production and receptibility, in-~

compatabilities, seed formation and dormancy, apomictie reproduction, dehiscence
and shattering, etc

{c. To participate In Iinternational proprams of grass and legume improvement:

i
i

1. Fer allocating breeding responsibilities with species so as to concentrate

. .
erynrts,

11 For partieipating in the establishing of standards for evaluating species and

o

varieries,

FT——

i3

For developing varieties adapted to sizeable ecological regions, and

et . e < 4
ot

v. For productlon aod distribution of foundation seed stock.

Urilizavicn and Improvenent of Hatural Crasslands

1. To investigate the yield and nutritional value of various botanical components

o B 0 B
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of natural grasslands in different enviromments.

a. Output of animal products per ruminant and per acre at different stocking

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

*

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

drainsge, arrested grazing, and supplements based on nutriticnal factors such

as energy feeds, urea~protein, and minerals.

2. To develop simple low cost methods of establishing higher quality and more pro-
ductive grasses and legumes by judicious stocking in combinations with practices
such gs burning and draining, seedbed preparation and aerial applications of sesds,
fertilizere and pesticides.

. 3, To develop & l12-month grazing system{s) for producing bsef cettle through the
' manipulation of animals, and natural pastures in combination with seeded pastures

and supplemental forages.

a. Supplementary soil, plant, and animal data as outlined in Phase 4-a should be

obtained to aild in explaining the results.

% 4, Data are to be evaluated economically and an economist should cocperate in de-

£

3

% signing grazing and other experiments.
i

%&ﬁimal Enyirommental Lontrol

%. To evaluate under laboratory controls the significance of troplecal conditions

¥
T

3

%ueh as high temperature and humldity on animal production.

% a. This area should be investigated if animal performance is suboptimal when

nutrition and other biological input factors are dontrolled. :

poimal Breeding

. To improve tHe rate of reproduction, longevity, and productivity of ruminants

hrough breeding in humid tropics under normal stresses of temperatures, humidity,
Eiseas&e, ingects, and nutrition.
3

a. The main breeding scheme will be to cross mative cattie with high producing

imported cattie with the objective of retaihing the adaptive characteristicg of

the native stock and the high production rate of the imported stock. Also, selec—




tion may be directed toward using a given strain or typo of .. t70 o0

and mezt proeduction.

Eraining and Fducational Progranm
1. To develop an internatiocnmal educational and tvaining program Fos i (o0 o
»f pasture-animal programs,

2. Research personnel

L
i. Postaraduate and postdectorate in.service experience ond twainl

EEESE A L

ment hasic training.

b. Extension personnel.

i. Ip-seivice training at one or more locations and special trafwving oo o

workshons,

s a4

ii, Involvement for short periods with research projecus.
iii. Methods for accumulating and disseminating information.
¢. To aid in training 6f technicians for managing pastures and auimnls.
1. In-service short course and training programs.
ii. Brief involvement with research pursulits.
i1i, Eepeat short courses.
d. Specral edecational programs.
i. Short ecourses, work shops, symposia, conferences, and seminars directsd ot
gpeciiic audiences.

j e, Accumulation, review and dissemination of information pertinent to pasiuve and

J anzmal research workers. .

DRCEPTS OF PASTURF IMPROVEMENT FOR LIVESTOCK PRODUCTION

pere are two primary concepts of pasture improvement: (1) Utilization of the narur-
?slanés through better management of such pastures and animals. (2) Destruction of

- grassiands by fire or other ways and growing of seeded species after changing ria
gvironment. Both of these concepts have merit and universal acceptance of evtlia

alone is untenable. Foe¢ example, there shduld be endeavors to watucian aod b

3
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3

5pwve the preductien of native species in environments where there is a drastic shortage
i

?or} very erratic digtribution of moisture and where irrigation is not available as in

the short prairie grass region of U.5.A. and in some climatic zomes of all continents.

:

%ll;, very infertile, droughty, or flocded soil enviromnments should remaln in the natural
I;atlon. When vearly rainfzll is reasonably high and reliable for a period of six

hs {more or less), it 1s usually preferable to destroy the native vegetation, if the

(::'

? l envirenment can be altered at low costs, 80 as to grov more productive and nutritious

seeded pasture plants. It is quite possible that the very low putritional value of native

_},@llﬁs i1n many natural grazing lands is attributable to matural selection processes be-
Ie palatable and heavy grazed species have gradually disappeared from sods.
The value of native species are strougly influenced by the fertility status of soils,

%ﬁalemparam arid and low rainfall regions soils are usually shallow but high in bases

nd fair in organic matter. Pastures on such soils are nutritious, but total production

%s \lé not justify the use of seeded species. The native vegetation in humid tropieal
%;I is generally of very poor quality because of the extremely infertile soils. Fur~

ih

h4|e which are tolerant of low fertility conditions.

ore, as mentioned above, the more desirable species have been eliminated leaving

The concept of replacing native species on alluvial or reasonably fertile soils in
irciiical areas 1s unquestionably desirable. The destruction of indigenous sods on lateri-
caution. Lateritic seils, as in the Llanos of Colombia, may have very desirable

1

,i]asiia; and the seeding improved pastures may be questionable and should be pursued
ylcal or structural features, but they are usually extremely infertike. The highast

zreility of such soils is near the surface where there is limited organic matter,

£ 34

aat

itic soils are characteristicly very low in base exchange capacity (3 to 10 me.},

leium, magnesium, and potassium are often no more than 0.5 me. per 100 grams of soil,

it

;;difnen are only 5 per cent base saturation. They are extremely acid; the availability
litic soils are low in minerals, except aluminum and irom. The buffering capacities
1

{ aluminum compounds are extremely high, making it difficult to alter the pH. Phosphate

|
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§la1:mp 14 usually very high., For such infertile soils, longtime experiments are necess-

» ascertain the feasibility of using seeded species when soil fertility has been

Growing species that are better "miners' of s0il nutrients and concentrating

on smailer arveas will only appravate goil depletion. For such soils, the availa-

Lity of laime and low cost fertilizers are very important considerations. Supplying

Worum and phosphorus asz mineral supplements Lo the cattle on natural pastures may be an

omical way of aveiding further mineral deficiencies and permit the profitable raising

Development 0f the Pasture~Livestock Program in ¥Florida and Australia

The development and improvement of the beef cattle ipdustyy during the twentieth
tucy 2n subtropical Florida may serve to indicate potentialities in tropical regionsg.=

small adapred cattle, able to survive the harsh nutritional, parasite, disease, and

ds. During the third to fourth decades, marture cows normally weighed about 550 1bs.
averaged a rarsed calf about every third year. There were few fences and sparse
le populaticas and they grazed natural pastures. One beast averaged ranging over five

wenty acres. The navive grasses on the sandy, acid, infertile soils were low in essen-

].1

a4l macro- arfd micro-mineral nutrients and low in protein. Broken pelvis and other bones

ed by calcium and phosphorus deficiencies, other nutritdional disturbances and in-

uificient trace minerals, such as copper and cobalt, sccurred but at first were the un-
ém 1 deterrents. Native grasses were very low in protein, since soil nitrogen and or-
:arla matter remained low because of the high oxidation on sandy soils.” Legumes which
14« nitrogen ware absent from these natural savanahs. The utilizable energy and protein
in the native ;zaqses remained below daily catrle requitements during much of the

Burning the vange was an excellent practice as this concurrently destroyed some

ites and the woody, mature, indigestible grass sods. The young regrowth, improved

servations of various investigations by R, E: Blaser during 1937-4% while associated

th the University of Florida.
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—

newhat by the ash after burning, was nutritious for several weeks or months--during
s petied cattle grew and gained weight rapidly. Young cattle usually encountered

b=}

i'!‘

vere nutritional stress; many died; others reached breeding condition at an age when

ay's Florida cattle are grandparents. It was common to sell late weaned calves to

chers because of severe nutritiopnal stresses. Poor herd management, Texas fever,

|«:« c,;r

nutrition, and severe screw fly infestations of unattended cattle caused high mor-
L]

ity. During the third and fourth decades in this century, many cattle died during

[

~
‘?-

Winters bucause of srarvation due to the lack of energy and protein or mineral mal-

rition on native pastures (quality rather than availability). Mineral supplements

natural pastures gave decided improvements in animal growth and reproductiom, but

i

ctacular progress oceurred later by changing the soil enviromment and seeding improved

av
I
=
-t
e
o
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Today, Flocida is a cattle empire--all problems are not solved (Appendix A). Apply-

£ - el W

needed nutrients to soils, establishing adapted grasses and legumes to replace na-

-

frive grasses, employving judicious grazing practices, exercising good herd management and

é enie, using better and adapted cattle breeds, better control of pests and suppleman~

e

ﬂ*ﬂ

deficient mineral nutrients are all links in this chain of success. The foundation

0f the Fiorida animal production program is improved pastures. Improved pastures depend

ot A

nitial characteristics of soils and their amendments; total and seasonal yield and

Y It

}"ulnants—wresegzch in Flor:ida and Australia shows better calving and dnimal growth when

bl
fand
&)
forst
ot

P

e

f pasturage: adapred species; available supplies of good seeds: irrigation where

,ma

P

and good enimal grazing management. Pasture quality has profound effects on

jegumes and grasses ocour in pastures as compared to nitrogen fertilized grasses.

H T3,

With natyral unimproved pastures on the sandy acid soils in Florida (savannah vege—

and poor cattle management during the first decades of this century there was

:’bclt a 34U per cent ¢zlf crop and 5 to 20 1bs. of liveweight gain per acre with 5 ta
{}lare@ required per head. HNow with changed scil envirerments and introduced pasture

nts, along with good herd management, calf crops average 80 per cent for the better

e:nls, Stocking rates have increased sharply; realistic liveweight gains per acre for
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a!apteé species under natural rainfall are arcund 330 lbs. per acre as compared with 2
tl 4 fold increases with nitrogen and irrigation.
The *apld development of the cattle industry in the humid tropics of Queensland,
| Plaral -— 15 similar to Florida developments. Cattle on natural unimproved savannahs
ass-tree vegetation) require 5 to 40 acres per beast. Under such nutritional stresses,
!f crops average less than 50 per cent and steers are often 5 to 7 years old when they

*

a in suitable fleshiness for marketing.

The dynamic development of the cattle industry now underway in tropical Australia

can be corrected for growing adapted grasses and legumes of good nutritional value. All

P

&Irts with selected areas with favorable rainfall and where soll nutrient deficlencies

the grasges and legumes for the improved pastures are plant introductions from other
lmtries Introduced species are studied in various environments with and without al-
tering soll enviromments and promising pasture plants are soon evaluated with cattle.

pted and semiadapted species are further improved through natural selection pressures

-

iim the new environments and by objective plant breeding programs.

Practices directed toward improving the natural savannahs per se in the above men—
i
clned tropical and subtropical regions have not resulted in dramatic changes. These

Inatural grassiands, however, made large contributions when used in combination with im-
plved species for developing rellable feed programs. Animal and acre outputs from ex-
ttensive operations on native vegetation have been improved by mineral supplements and
;g toral management. Indeed, initial improvements in meat production per animal and
,pi acre on extensive operations on the better natural grasslands may be most easily
jand economically attained by implementing simple managements ag fencing and controlled
'b\'—aing, su;‘:plemeatgng minerals that are deficient in soils and herbage, urea or urea-
protein supplementation at critical perieds, and good herd and breeding management.

; The very significant natural adaptation of cattle to disease, insect, and nutri-

aftai stresses that are common in tropical regions should not be overlooked. The
L/

=" Personsil observations and communications in Australia.

1 l

+
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ural selection pressures that have impreoved the productivity and adaptation of native

tle have been substantiglly augmented by introducing new germplasm. For example, cross

Lo tropical environments.
Although the aforementioned improvements in scil-plant-animal interrelationships
e slow, the potancialg for beef cattle production from fmproved pastures in the troplcs

L]
gar excelient. The principles that have been established may stimulate spectacular de-

opments 12 thev are used in adaptive research and directed toward meat production in

vy undeveloped brological complexes i1n the tropics. Such adaptive research should not

t where practical experiments and demonstrations furnish information for increased ani-
production on tarms. TFor example, the research principles established from the studies

3

a biclagical complex of infertile sandy acid seilse, woody native grasses of low nutri-

;clnal value, and catfle adapted to pest stresses in humid warm Florida should have appli-~
ion ro the Llancs regions of Colombia and Venezuela and to the "Campo cerrado" of ’
z1l Kegssarch principles for Improved species in Australia and other tropical zones

be "transplanted" with some modification to other treopical areas for improved pasture

1mal preduction.

it
s
s
i
(
]
=

All phases of beef cattle production, from year-around grazing of improved sceded

Aok

ires or {rom well mapaged combinations of seeded and natural pastures, have been

[
o
W

oy

é-II

inable without supplements. The possibilities with dairy cattle without supplements

he tropics have not been fully explored and appear less promising than with beef

‘-i

i

[+13
T
m

e producticn,

SRS

SITUATION AND SCOPE OF SOIL-PASTURE-LIVESTOCK PROGRAM

i
o

Land sultable for crops that are consumed directly by humans should not generally be

SO S R

tor livestock preduction. This is so because the production of nutritious high pro-

aninal products for human consumption is very inefficient as compared with the pro-

T
_

iuttion of grass and leguminous cereals, fruits, and vegetables for direct human consump-

Graln consuming simple stomached animals (poultry and swine) convert concentrate

i
)
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freds  1nto animal products more efficiently than do ruminants. The conversion effi-

fiig
o
oS

v+ of consumed pasture and forage feeds (dry matter) into liveweight gain ranges

om 6 to 15 per cent for ruminants; the values for dressed carcass weights are lower,

~

nging from 4 to g per cent. Thus, the production of human foods through ruminants

T -

e luxury enterprises unless abundant supplies of low cost feeds are used as effi-

crently as possible. This low efficiency of energy conversion to usable human foods
¥

kes 1t clesr that the economic foundation of ruminant livestock enterprises depends

)
3

o
=

cost feads that are produced on soile not suitable for crops to be used for di-

t human consumpiion. Feeds for ruminante must be reagonably high in digestibllity

cor-umad 1n large guantities to maintain the nutrition requirements ahbove that for

—

. raintenance; otherwise, the efficiency of production would be even lower than previously

tioned. On the other hand, ruminants utilize "woody" low protein pastures and feed-

W
—
=
(=2
ey
i

R O U A AR AT N i
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[
m

that would otherwise be wasted. By supplementing with urea, very fibarous feeds

wonverted inte high quality protein products for human consumption.

*

Low cost feed for the production of livestock products can be most economically ob-

tainud {rom pastures in envivonments with long grazing seasons where there is high so-

1 energy, tavorable moisture with good distribution, and favorable temperatures for

high rates of dry matrer accumulation. In such enviromments meat, wool, and milk pro~

5

i

h [
* . " -
R
y
Ve

ts produced at low costs can be highly competitive commodities in world trade. Ex-

s are the caports of lvestock products from ruminante from New Zealand and Austra-

The: Favorable cost-price production relationships in these countries are associa-

with land values, labor, mechanization, and other low input costs for feed pri-

et Mo e ]
[y

™

F

LECT pastureas.

N

o
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o
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K

¥E
The production of livestock products by ruminants from yvearlong grazing seasons using
icitus pasture urilization and pracelces in tropical environments have potential eco-
no

a1 advantages. The rapid development of the beef cattle industry in humid tropical

gijmléasland 1g Indricavive of potentialicies, Many interzelating factors have contributed

to rhe economical production and developmeat of the livestock industiy io tropical Aus-

11

e
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aira:r (1} Favorable temperatures - frostfree to light frosts, high rainfall (bur dis-

|
|
1bution s cften a problem), high light intensity and favorable photoperiods. (2) Adapted
I 1roroved tropical grasses and legumes with high economic dry matter yield potentials
l reasonably nutritious pasturage. (3} Information onm soil and plant management for-ob-
taining economical dry matter yvields from plants. (4) Management programs of cattle .
Iaptg\j to the nutritional, disease, parasite, insect, and environmental stresses. (5) In-

Corates research directed toward judicious mdnivulating and compromising che soil-plant-

tmal wnterrelationships.  Nonetheless, the business of producing livestock is and will
I atinue o be faced with unsolved and upexpected temporary deterrents in Austialila as

wiil as in other humid tropical regions.

z

l Tnere are potentiallv serious deterrents for economical production of livestock pro-
ZeoTs rrom ruaminants in the rropics. Most forage and pasture plants are lower in nutri-
lunaL xf::.lue than temperate plants. This may retard conversion efficiency to animal pro-
tl_ts intertility of soils affects the nutritional status of pastures and forages.

High temperatures mav reduce protein content and enhance carbonacecusness of herbage.

Z‘s incidence of animal diseases, insect and parvasite pests is more severe in tropical as
cgrmpared «1ih temperate envivonments., Conversion efficiency of fibrous feeds may be in-
1

Ited by climatic factors guch as high temperatures and humidity. Other deterrents are

hilEn capitaiization and lack of trained farmers and personnel to manage the biological

complex The development of the livestock industry in Florida (tropical and subtropical)

£3,

ing this century encountered these complex problems and hinderances, but the solution

fof them serves as an exhibit of possibilities in tropical environments, The advancement

4

knowledge through experiences and research in Florida, Australia, and other tropical

ajRas have e:«,tabllshe‘d principles that may now be used in adaptive research and demon-

e
it

rations for rapid progress in similar enviromments,
Thexe are nuge traces of land in the tropics that appear to be suitable only for

sconomical production of pastures and forages (Appendix B). Large grassland areas avre

— ermr

_w.d for the preductsion of forage grasses and E@gume alone or in combinations and often
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th other herbage plants for grazing hay, silapge, or greenchop. Acreage in grasslandsz

kceeds the combined area for wheat, corn, oats, hay, rve, sovybean, sugar heets, rice,

“F-

s
[

EX, peanuts, potatoes, and tcebacce — approximately 30% of the land area of the globe

covered by grass. Over 60 per cent of the worids agricultural land is non-arable and

sultable only for grazing. One survey of 7.7 wmillion square miles Iin 20 Latin American

lum:r es ¢lassifiad land use as being 20 per cent grasslands, 5 per cent cultivated
l rable plus perennial crops), 50 per cent forest (with limited grazing), and 25 per cent

waste lands

l In terms of livestcck feed supplies, grasslands furnish .over one-half of the total

- in many temperate areas and 85 to 90 per cent in troplcal regions. Grassland provides

k)

tl environment and ''grass” is the sustenance of the ruminant. Latin America is endowed
'n bundant land rescurces for pasture and livestock production. Its agricultural land

Earea approximates that of the United States (511 and 504 million hectares, respectively).

?

re are almost twice as many livestock units in Latin America as in the United States

T

avd Canada combined (213.7 and 114.7 million head, respectively). Nonetheless, only

a ut cne-half as much meat, one-third as much milk, and one-fourth as many eggs are pro-

.md irn [atin America as in North America.

2' Natural Grasslands

l Natural grasslands, with various indigenpus species and different soil and micro-
é
ianvirommental comditions, make up most of the grazing areas in the tropics. Of 1,139,

D e 2 ; . .
galkm of land in Colombia, approximately 40 million hectares are covered with naturalized
]

{rgmative pgrasses and there are only & million of improve;d (sowm} pasﬁures and forages.

slimared hectares of grasslands and per cent classified as 'matural' in various countries

xsl Brazil, 125 million hectares, 93%; Peru, 27,600,000 hectares, 93%; Ecuador, 4,656,000

m

ectares, 904 Belivia, 11.3 million hectares, 90%; Venezuela, 16.7 million hectares, 90%;

?“’icl trica, 696 million hectares, 90% plus‘-}‘/

in but range from one beast per 5 to 25 hectares.

!Animal output from natural grasslands is low; estimates of carrying capacity are not
Ch Marked seasonal variations in
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rowth and quality of herbage occur because of dry seasons, when the vegetation dries

.2 to torm coarse fodder of poor quality for browsing. Scarcity of water often causes

poor herbage utilizavion because stock concentrates and overgrazes the plants near water-

¥

picces, while pasturage some distance from wacer may not be utilized, In general,

.
el

rr
pmg
o

vast regions of natural grasslands support only a fraction of the cattle in a coun~

g

~ @ g. about BZ of the cartle in Colombia are found in the Orincco Basin which has
ot the total grassland {approximately 16.3 million hectares).

!} availability and putritional preblems

R TN e
oty

Ueilization of naturael grasslands is conditioned by seasconal distribution of herbage

I

ansed jargely by so1l moisture and partially by infertilityv. An abundance of herbage is

Wrc:raily present during the rainy season as new shoots or new seedlings develop and grow

pidly Such young, leafy herbage is usually consumed in large amounts and is nore di-

i
w

tibtle 2% compared o marure plants. The crude protein content of some indigenous

asses may reach 8-10% on a dry matrer basis. Bunch-type grasses make up much of the

d und stem elongation and flowering begins before the onset of dry periods. As phy-

sy " omm

i
ey
)

v
H

logi. al maturicy proceeds, the leaf-stem ratio widens and nutritive value declines.

s plants become progressively lower in protein, minerals, palatability and intake,

o
o
iy
b
&1
[}
P

wility, and higher in faber and lignin. The energy and protein utilized by rumi-

s

ts deciines sharply because of intake and digestibility reductions. Troplcal grasses

D
-

fare punerally lower in minerats, digestibility coefficients, crude protein and energy

i
i

[
[
P

.

ccti by ruminants tharn are temperate grasses. Digestibilities of tropical species

-

ceonh 037 wvalues of 50-60% are commoen {versus 55w7&z for temperate climate

3

Mature tropacal grass may drop to 257 less as compared to 45% for temperate

e
.
I
2

-
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win ‘ol W
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i the mature tropical grasses crude protein may fall to a eritical level of 5% or

1gures ifor Bolivia, VYenezuela, and Africa are taken from the FAQ 1966 Yearbook and

f:elseseﬁt Perq-nent pasteres and meadows and probably do not include all of the natural

irasslands) other figures are estimates made by Daves, Wa. 1960 Temperate {Tropical)

:,axl}s].fmd:s. Proc #Hth Int Crass. Congress 1-7.
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wer. Beilew 7% crude protein, voluntary intake of the poor quality grass is limited

that the requirements of the rumen flora cannot be satisfied. Thisg also has a marked

fect on intake by decreasing the rate of digestion. A possible deficiency of certain

nerals in the forage may accentruate the problem. For example, a phosphorus or cobalk

117

fericiency has a profound effect of lowering feed intake in ruminants. During dry sea-
ne, the further decreases in digestibility of grasges may occur due to loscses of sol-

1o mineral, energy and protein constituents from respiration, leaching and microbial

n
m

:rmenting.  With low intake and digestibility, as duving drought, cattle go hungry for

ngthv periods. Kutrirional requirements drop below that needed for maintenance; hence

ttle iose welpht, may have low and delayed conception, and maturity is prolonged so

at Slaughter occurs when animals are & to 7 yvears old. Under such nutritional stresses,

ere ate often breaks in breedimg ecycles so that vearly calving percentages are unduly

ks

fome

ow, makipg it difficult to maintain herd replacements and provide cattie for slaughter.

ﬁ

hle breeding, concrol of diseases, and other input factors are important under guch

nditicas, first attention must be given to the problem of adequate mutritien through~

'g:; o

e

-

the lite of the animal. Ir is important to examine the problem of a yeavr-round feed

in

ply of an adequate nutrition level so as to support a given livestock enterprise.

Pr

P S

vision of supplementary feedstuff might be an expediency; the growing of special crops

i
ey

- S

si1lage or green chop, the utilization of plant refuse byproducts, or urea supplements

during natritional stresses are feasgible solutions. For instance, feeding supplemental

-

P

teln 1o very low proteln diets usually increases the rate of digestion and hence in-

td

i

e of low guality roughage.

[P S P TR s

Crude protein and minerals should be subplementad, if de-

~)

bricient A low level of supplement containing a high urea level would be satisfactory
i

;fcl animals at low production, such as pregnant beef cows.
|

i

¥

in rhe protein supplement or by allowing the cows access to a mixture containing the de-

The minerals could be supplied

leem rinerals mixed with salt, Under extemsive grazing schemes, other alternatives

i

AU

i

as providing ofi-season pasturage from sown specles may be implemented. Tt may be
pgre practical to irrigate sown species for off-season production than to conserve for-

%
H

ixgl



Immature and actively growing pasture plants will more nearly provide the mineral

ds ot ruminants thap mature plants Flant constituency varies with the mineral con-

' 14

=

ent of solis and of pasture species for given atages of growth. A survey of several
Iwiaﬁé}f occurring native grasses and lepgumes in Colombia showed a prevalence of low
ia&phuma content 1o many regions, but calcium was generally adequate, Mineral supple~

ntation {(indirectly pasture improvement) may be the initial step toward animal improve-

nt on the low fertilivy natural grasslends. In fact, data obtained by 1ICA with salt
-

suppler.nts :a the Lianes Orienvalis of Colombia indicate a yearly per head increase of

Ty (R R e e T

3

1 ,
‘,l #g ol ban Martinero tattle stocked at one beast per 5 hectares.™ =/ Thus, a simple

1A ch Pt B8 b

napenent practice resulted 1n decided increases in animal cutputs and permitted a

, Wy pving capalily almost three times that normally used in the region. Ocher practices

ih as judlzious mowing, contrelled burning or a scheme of intensive grazing coupled with

&

[
U

cr rotational grazing might permit further increases {p stocking rates. Alter-

; ll“f% mentioned earlier in this section should be examined by the Pasture-Animal Pro-

!

gin: o1 UlaT, afrer all, the application of man's kuewledge has altered the development

; aM main.cenance of grasalands moare than any other facror. Most grasslands are unstable

A b

l&'d(Lt:i sub-climaxes with dynamic natural shifts of species. The cattleman's aim
for many troplical grasslands must be ro improve the natural sward by encouraging the
‘delcéupms:na and spread of more valuable species components at low costs and with simple

; griied Research must aid in resolving the ecomomic exploitation of this bieclogical

lex

'IJ

l 2 Hurning infiluence ’ .

Jse 6f fice, 1gnited by man and lightning, has probably been the most ancient and

il T ot

&

I

s5€5 ate suds in the resi1stance o burning injury: perennating organs are close to or

rle{waecﬁ by the soil, seeds ripen and fall to the soil before the advent of hot and

'er»onw communtcarion with Insticuro Colombiano Agropecuaria (I1CA) Animal Scientists.
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y weather and only one seasons growth is deetroved. The effects of fire are contra-
ctory because of many interacting factors and difficulty of experimentation; hence
nv ¢onclusions are based eon historical evidence without precise measurements. Burning
v be deliberately used for bush control, to rid land of coarse, unpalatable ‘nezbz&g”e and

reduce the encroachment of undesirable species, Burning of mature woody grasses de-

-ﬂ?q - -

roys anedible and dead plant refuse and encourages new palatable herbage because of

g5 light competrtion. Indiscriminant burning when regrowth will not cccur is too often

-

Be pra.tice, Without judicious fire management the "harsh" grase species may be favored

e Z}“

the expense of the "soft" species which do not survive when burned (z.g. molasses prass).
L=

e

sdditivnal researdh is needed to evaluate burning practilces (particularly in Latin America

nce most of the available data are from the U.8., Africa, and Australia). The effects

4]
wr
L)
3

&

and burning are 1lnterrelated and must be studied together - e.g. in Queensland,
annually burned pastures promoted the dominance of the undesirable spear grass

teropogon contortus) but in protected areas the preferred kangaroo grass (?he;.mm

)
* S

£

[ ]

b

=}

s

£

e

australis) predominated. Other factors to be considered include season of the year, amount

cl inflammable material, frequency of burning, weather condition before and after buraing,

0

Burning ‘often and at c¢ritical times, concurrently with fertilization and grazing,

is resistance of the plant species to fire.
' been an inexpensive method of establishing sown species by attaining reduced competion

rom nutural grasslaond species,
I N rasges
! A4 nuwber of ecological surveys show an abundance of grass speczes in the tropics.

e than L0G0 have been classified in Mexico, over 800 in Brazil, 600 in Colowbia, and

i3 i' in Costz Rica. These surveys are fleristic in pature and do not provide information

ion seasonal distribution, yield, and matritive vaiue. The CIAT Program should include

zarch to evaluate rhe contribution of various dominating speciss in swards with graz-

-

z?l)animals. This can be dune by seasonal sampling, chemical analyses, in vitro or in

digestibilizy studies, and by grazing trials. Other information could be obrainod
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lr. an adjunct to grazing trials, e.g botanical composition, plant nutrient content, and
llgfzsubllltles from on-goling grazing experiments.

mfeci2d 1Leplacement and succession are Important factors in improving natural grass-—

nds 1or mote 1ntensive management (efficient production) and improved nutrition. Thus,

tronucrion, testing, and evaluation of species must be carried out under varying eco-

- .

laal conditlons It has been shown that introduced superior species permic higher

aring :nrensities than for indigenous plants -~ e.g. one beast per hectare on unfertilized

2 -,

nolassc: grass (Melinis minutifioral) am the Llanos Orientalis of .Colombia, 1.5 - 2.0 head

¢ tervyilzed hecrare of fBrachiarila decumbens and Hyparrhemra rufa ve. one head on 3 to

"

T

, i , ,
ohiitarzs ol natural pa.@,{ute——’;» As rapidly as better pasture species are Identif:red,

nmal evaluation studies (intake and digestibility trials with later grazing experiments)
'mld rellow along with agronomic aspects of establishment, forage prodecrion management,
maintenaace. iln some greas specles veplacement may be accomplished without tillage, e.g.

Obe prazing, Mowing or burning, and sowing seed of Melanis minutiflora (molasses),

Hosarrhenia rufa or Panicum maximum (guinea grass) or transplanting vegetative pieces of

T
o
[

aria decumbens (pangola), Brachiaria spp. or Axonopus micav, etc. Combinations of

lz‘a&& rractices coupled warh solil amendmenrs may be an economical way to establish other

inpraved nasjure plants.
l 4 legunmag

Lrpnmes are goarce and make no significant contribution to grazing under natural
glasslam?s on acid and low fertility conditions. Assuredly they will berome important

1 improved pasture management practices are adopted. ~(See Section om Legumes under

Wit ?m:&ﬁ.uffﬁ‘&}

ety
l 5 Fertilizatfon and liming
I Natural pasture species on acid, low fertility soils that have become adapted through

neiples of the "survival of the fictest” during many years, will rarely give an econo-

1 :

Pernunal communication with ICA Pasture and F:f::rage researchers.

L
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lis.di response in terms of Increased animal products. The ash constituents for lime or
rvilizer nutrients that have been added would wvsuwally incresase, but the utilizable
gnerzy and proteln may be expected to remain low.  On the other hand, liming and fer-
lllzm,g:, shouid be implemented concurrently with intvoduced pasture species evaluations.

= kncwizdee of so1l nutrient status and fertilizer responses become increasingly impor-

ol

nt as% artificial pastures (higher yielding and more nutritious) replace the natural

Fertilizing and Liming vnder Sown Pastures, Section B-3, below).

dadihih it 1

Sun T FASLUTES

e

- .
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i
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Lhi
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fne Lest possibrlities for wmproving livesteock products per animal and per land '

Fiew bl Lt

iu are. with sown pasturzes.  Sown tropical pasture and forage species possess petentials

r hiren rates of dry matter accumulation and nutritious herbage as compared with natural

PR T

fs&:f; lard spe.igs  Nurritious forage from desirable species interacts to reduce the

-

warmicl intluences from diseases, parasites and other stresses of ruminant animals.

e e L

o pastures (improved and artvificial) comprise only a small percentage of the

area used for animal production in the troples. Because of poor grazing

nl.—‘:g cment, choosing

-
o
[
o
—_
s
&
s

vpadapted or nutritionally poor species, and/or low soil fertility,

2%}

e AR

cutput from seeded pastures may be no better than for natural grasslands. On the

with favorable management of the soil-plant-animal facters, one hectare often 7

'fg

ather hend,

POrts Two Gr more heasts during wet seasons and about one beast during dry seasons.

iCarrying capazity and animal output have been sharply increased by fertilization {(parti-

£

ariv with nicrogen and phosphorus), good grazing management, and by irrigation of

; Immd and OuUTTITi0US SPELLEeS. ' .

é Hown pasture regimes require more capital outlay per unit of land than for natural
i
E

:ﬁviwre,s; thus, the manipulation of the interrelated factors for high outputs are pro-

“puntly amportanc

Much technical skill 1s aeeded for the management of sown pasture

ifzrlrprmm, but the simplest and least costly operations for obtaining high produc-
{

I1 pet sore and per animal should be the geal.
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Animal evaluarion

Pastinres and forages per s& are of no valuge edceprt in terms of animal uses and
Z 2zl =8

i “ ” "
L

odu i Some impioved grasse:s have been characterized by agronomic setudies such as
clad and persistente Limited animal periormance trisls have been conducted for shorc
: Dar LoCs Dul

wstally with methods that did nor realize the per animal and hectare output

s

Ine zenevael dack of progress 1o animal product:ioa in the tropacs may be

ot
=
[
=
~
¥

grribhoted 1o isciated attitudes and reseatch efforts; the resources already available
H “
-t X i
Ga.c o0 been expissicd Lo advance animal production.  Research s esperially needed on
¢

ciantey alternualive pasture and torage management systems that furnish reliable anu-

.
ﬂm.

i .
Jtritivns tred supfliica iU low costs tor the longest possible part of each year. Ruwninants
¢ #ANGT NLosrnite, 1fey must have feed; howsver, animal breeding cveles should be manipue-
i
3
;l:ed sad rimed to it the expecied rlush growth curves and seasenal nutritional updula-
Lionsg
-1
3
l zoun as teasxible, CIAT should sponsor animal evaluation trials to explore nu-

tritiona: and productive potentialities of grass species Some of the more imporrant

hal

;
: _lx @r ruady for pasture evaluation with ruminants include: guinea (Panicum maxinmum),

¢ .

(P rurpurascens: syn  brachiaris mutical), puntero or jaragua (Hyparchenia rufad,

—

T,
J'

thigntaria decambens), moiasses (Melinis minutiflora), Brachiaria decumbens and

!
’2

fuzieiictisis, and elephant {Pennisetun purpureum).

As programs develop, other promis-

st

et

€.1e5 should be investigated with grazing experiments. Initial investigations

In grazing trials three

“

tical perrods for growth of grasses which reproduce from seed and not vegetatively

){?; .
“Ium. te .onducted without energy and protein supplements.

is be wonsidered:r {a) the Flewaring period, (b) the change from seminal to a coronal

T

r(i,ng; system {genkrally occurring about one month after seedlings emerge}, and {(c¢) the

T

. -
M bt A E

e TR

ransfer ci carbohydrates from aerial to storage organs, which usually

In:s 4l the onset of the dry season.

chemical determinat L0ns can provide %upplwmmmal and substantiating evidence on the

. ‘&

l Coroilery studies of torage intake and digestibility along with in vive and in vicro

0l species, selectlons, or varrelles of prasses and legumes. Investigations should
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el

ade under several soil fertility levels, at different times of the year, and with

nt- 1n various stages of growth.

T

Lonspervation and supplemental feed

L.pplies of adeqguate quality and quantity of feed with year around pastures for

vminants should be a target as conservation and supplementing feeds complicate feed

-'qu_

prodin Lion wy sTems For environments where plants are dormant, woody and of little

utiitiocal value over prolonged perieds, however, forage must be conserved during

citocs of fiush growth for feeding to cattle when shortages or low quality of pasturage

_v-

: nrLhlens Forage conservation demands breadth in mapagement ability and higher costs

o

acortionel structures, mechanization, and labor. The feeding value of conserved

R

rages wre alnost always inferior to freshly grazed forages due to losses in minerals,

ptein, vitamins, «nd highly utilizable enerpgy materials., Dry matter is lost by mechzoi-~

by b 5.
;

I

o

=

‘p— -
-
o

prm—
s

p}
2

>
i
e,
fu

neand, resplratioa and fermentation. The concurrently high temperatures and humi-

in rropleal areas nmay aggravare storage losses of conserved forapes.

drk of year-round plant growth cfren limiets full exploitation of sown pasture

M T

CTODS lant growth patterns are cyclic because of available moisture, gener-

ty wirh an excess of forage during the rainy season but a scarcity during the dry perioed

a

' *

,,.-
H
&

§

plants

3
H
<
i

beLowe mature quality diminishes since they are low in utilizable protein and

.
g
i

and are high 1n fiber.

Under these conditions, a grazing scheme can be progremmed

4 e m A

T“ ‘ 3
s
Iy
£
i

e A&
[SRSI 553

operation, but for effective and efficient animal performance some type of

pplementation is required. There is a paucity of information throughout the tropics

| eotasdettab

[
—

provide for alternative feeding systems. Some studies show that timely fertilizatzon

witni rat:onal herbapge utilization extends the grazing period; forage accumulation in situ

o kil

adder but is usually of low quality; ensilage, havy making, and irri-

B

ion wifer a possibility but costs inputs may be prehibitive; annual crops such as for-

L
l rrdes avarldble £

e

€ sorghum and Polacheos lablab and peremnials such as kadzu {(Pueraria phaseoloides)

e b oy P

’s.aena lewcocephaia and Cajamus cajan tor greenchop or raticnal graziang could be used

M

il omanagement way be oo demanding and costs roo high, plants may be selected For brow

P



e i

[5<]

¥

H]

25

s1ng bet Little 1s known of this potentialiey,
l waste plant products trom frult, vegetable, and sugar cane industries should be
investigated as potenrial feed supplements, especially with dairy cattle. This is vig-

dallv an unezplored ares but 1s one needing arvention and & solution could make a tre-

cidous smpait on enimal productlion in the tropics.

-

3 Ferrilization and iiming

[

i
T

'
-

improved sown pastures occur on the river valleys on alluvial soils where
»

o
o
—
f—

il ant tTerrivlry are rather favorable. As such arveas are used for intensive cropp-

s owl
w

poautures will be grown on the less fertile more,acid solls.

ihiere 1% a nead for characterizing the differential and potential responses of

[«
s
ta

s and legumes alone and 1in associatfons when grown on different soils. The ferti-

Emd
<
i3

e
&

[l
o
i

v laterttic solls is a deterrent because of the acidity, phosphate fixarion,

NN CENE

+

and unravorabie chemical characrteristics for correcting these adverse properties. Avail-

sy
1]
ok
o
~
i

on some oi the more fertile goils show quite high vields and sharp increases

IS

plant growth with added increments of fertilizers, ’

| 3

In<rz 13 strong evidence that the production of certain grasses is sharply increased

some sort of a symhiotie interplay Obsetrvations in humid Neorthern Colombia indica-

-

ed der o dert pmprovement in color, possibly protein content, and yields of elephant and

BEA 2Fd5%5 S{IElBSNif This mechanism should be fully explored.

Wide differences occur among grasgses in adaptation teo the inherent soil putrient

it
-

tus -~ € g melasses grass (Melinis minutiflora) and Axonopus micay are gemerally con-

cjerad low tertility requiring grasses and do not mar%edly respond to added plant nu-

[
w4
.
T
o
-t
r

Paspalom plicatulum (brown seeded paspalum), which ocecurs naturally in some

[

]
v
e

{ilenps Orientalis) and becomes more prevalent with rudimentary management, remains

logg it o1ode proteln content, even with elevated doses of mitrogen. Still, it is guperiar

Q1

LOME VINEl NATlVe SDECLies Convezsely, many tropical grasses readily respond to applied

T

S TPerscnel ohservartions in Colombla,

R
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Ptropt, wiloh aeieascs the gquantity of herbage and the percentage of crude protein,

feilngeie AUams Al The Pailmire Ezpersment Statzoen in the Cavca Valley with ne nitro-

I3

zen, ot Jduwed 3 U tons div torsge per year and concained 6.0% srude protein; but with

S

liU nocnde of atbiogen the yleld wae «bout 24 pons of dry macrer warh up to 16% crude

Tl 4 Lrasses dirrey in thelr srequlremants and wrtillization of phosphorus: molasses

la;; co: Tow wnd butler grass (Qenchrus ciliarls syn. Penniserum ciliare) has high re-

A SN L They =150 diller 1o their peed koY potassiumi molasses grass has low requive-

-~
ti .- crpared with guinea, pangolia, and Bhodes grass (Chloris gavana).  These grasses
e y F 5 =

3
Ea)
jua

r
v

lsm weil wi =oris nigh o sodivm which substitutes in part for porassiuam ALl lepumes
s does 00 sOdial fEeguly eEGALS Than grasses; hence, prasses Low in porassium and hugh
cetioan migst be eepucrally compat:ble with lepumes

S fNuL O mInGr eleménts may limit growih and persistence in certain localities.

CPiL L Depedass d1LEEE 10 wnii Dubiienl requirements - ©.f  Townsville lucerne (Styio-

e

l Un: Lulaaand, used exteasively in the Australian deylands, can thrive on extremely
sw o butus &G01a (plant Lissus may contqain less than 0.10% phosphorus which 13 beleow
* - e

, £ pploeoamabe U144 mimrman needad by arazing animals); whereas perennial soybean (Gly-

]ﬁg Jitanaiar reqaiies o high level of ghosphworus.  The latter is also sensitive to mapg-

+
28
.

-

s lagEs . 10 MARY &l édn, Sspecialbly soils low 1n lims, molybdinmum is needed

H
A

R S

o Cwretbary 16 plant-no.l petrient relationships plant mineral constituency

shvestipated.  Ihis olten reflects the nutrient status of the soil, and serves

oo weeded fertltizer for yvicld cesponses. Mineral compositdon of pasture
PRl v .-enea 33 usetul for diagnosing adeguate miperal levels for livestock. Lime and
(pim fiutrient pegulrements will interact with methods of pasture utilization; more
fertales toon will be requized under cultural practices where all herbage is removed
”alg,s:m;pf;my;t wolfi grading  Grazlng experiments with fertility levels should be conducted

“'i e fetiod OF yeass to sstablish production patterns through the dung-urine to s0il to

LA AT . e A o i 8110 bk

L .
“*lzxr.»,f;z..u ORI Cal L0 WIEA pasLult Tededrill Wullars iud GSIiR0, Australia.
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ann recy o linge
I Lrept legm=s
fipr.a. legunes dre polenbiqdlly very JLpoilant :n pasture mixtures Loy two redasons:
l%; bow +oll mitrogin i 1rogs oal gvile limats the growth rave potentials and applying
for producing Livestock products becauss of

l;zes.&v"r STt o Lb Oliefl TI0L wyoonemilal

DL L aa.lialon BlliLiency Trop. al legmies ase estimared to £1x 100 to 350 Ibs/N

prloparly nooiated and cultured 2} Legumes have decaded effects

. . . P Y. —_ N 1 .
S SO SR NFS LRl Ll P g Fy Azt
»

ST iy Lewd i, LGB wvfd Cod iy Lire aatages and growth raves of calves and largsr

lra.‘u (0 cuslrfdalls diatsit. su. 58 with tropi.al pasture legumes in ditferent micro-

Loats ik been attcaboted 1o adaptive cultural research with many introduced

ey nde gt Ll putat oate, RBhisebium otloains that frg nitregen eificrently, ob-
weoplani breediog for apimad utilizalion and suirable grazing management., Annudl
cooare weed 1o Tharsn' envirupmests with long periods of drowghty wheceas, per.onn-
fe ool LA U vtabrie raentall areas Tropical legume srtrains also mahe »;z:nu}f
Srownstlens tn husmitd enveironsents in Hawail

pher el o troplodl loigame sSpecies oL 3@ 30 s0wWn pastures i1n Sourh Americe -

P AT

s Lentrovema, Poaceolus, Llitoria, Calopogonium, Teramnus, euvc.

ERE0 il ., 4o30NES 1D PDdstule swards #ppéar sporadisally and ervavically. A number of

OIFz’ PosLed appest Diomising, but have ast been tully evaluared: Clycine javanica,

dea, Legcaena tew ceophola csyn. Looglancay Vagna spp., ote. The

Sielrne o n Astrella suguest that the celeourang of tropical legumes must be te-svale

N ¥
,zl&d P0JAZI0Ous MILIO-ERVITONMENES 10 Lropical South America. This could have a very

e idead o oenerae and butrational rntiusence on ocattle production.
] o
ia .Al program speoial attention should be given to legume bacteriology since
= !3 Pt ies heve fagher degrees of Rhizobium spectficity than most temperate legumes.
Puint of 1mportante 1 nat many ol the Khizobia infecting tropical legumes are al-
l producers anid Lan thas 210w i wcid 80Uls as wontrastad to acid producing bacire:ia
ALECT T MaSL ey sl e Ledaliivg Orher raciprs 1o be considered are: {a} Jdate of SOWLIE

R
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avoin high o1l nitrate level caused by mineralization of organic matter at the be-

aning o ehe roinv sesson, (b)Y lenprh ef time for establishment - the Australiang

H
o

1t requlres as long as two years for certain species of tropical legumes to

e o liv patablished, (<) defoliation manageoment to permit regeneration - most of

¢ tropical legumes grew from the tips of the stems (terminal growth) and produce some

(
.Y
b1

ax1ilare hranones, but gene'ally do pot regenerate from stolons or crowns as do many

pet -t legumes, od) assuwrance rhat deficient plant nutrients are provided either
%

by fertilizer amendments and (e) comperition from com-

P nRGS .

v. Plavt protection and weed centeal

-, 1
:' [
+ i
C“ j
—— e

d b
e
o8
b
t
e
ot
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-
o
by
-
r
boem
s
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R
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=

beste 1 duding weeds, insecis, 3nd diseases are almost untouched investigations in
! vestures and foiages Suppression of weeds (herbacecus and voody species) is

cralts sdone by hand lacor and on limited areas; ravages of insects are usually on-

boded ot ounly g Tew surveys have besn wade on prevalence and damage by plant discases.
!l!he docelepment of & Cial Pasture-Livestork Program, attention should be given to
“heme clecipiines, Put o in foeperation with the allied scientists,

Loproved selecrions 51 otrepical pasture and forage plants

NS Sty rellugal xm,ar;.r.s from phenotypeas ze:fch appeared superior in fovage yileld,

Per penedue maon, leafiness, color, disease tolerance, amd persistence. Varietal names

ihee rew finproved trepical pasture anmd forage species have been developed by selec~
l '

i—: been j:ven to some intioduced accessicns after limited testing, generally without
M .

;»Z'J’ wobur mass selection may have been impesed. The more so;;his?;iéated breeding
-A.;:-;M:‘ffi.,-;«-ﬁ«. heve not been enploved, osr should they be until natural variastion has bepn
§ad puately sampied.,  Most of the tropizal grasses ar;é highly apomictic but generally

: l bele 20 ree o b tepeadul fion sovers tu allow diversity of types among scgregating

TOgenies.

l Recently, scvernl olomis or lmperial grass tAxonopus sioparius) with resistance to

"

;i’em*;‘i% Gt bacterial discase cused by Zavtlowonas sxonoperis) weie looad among ua-

Ok e bR 2
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atrure g - .rlants and seleorsed 1o Colombian Farmers. At the Palmira Expora-

r

chionoan rhe Lanca Villev, sn nproved selection of forage sorghum with high

iwids oand 1olerzn.e o . eviaein diseases was developed by hybridization and

oo fenrepablop generaciens. A similar amprovement program of this spocics

Ly

Cwldowenr 18 ALLliralia T

LATepse e tionilar Jecume breeding progrem 1n Australia led to the ieleasce, mul-

oot ol mee: distoaboation of Sivasro, wrzated by the hybridization of tyos ine

.
sirapoiploens and selaction under hoavy grazing into the Fﬁ

5]

- "greenleaf™ D, intortum) and "silverleaf®

bt e rre Wdevgdoped stres mase selection among divect introductions; threo

CL..noor paienn,al soyhean ‘GlyIime javwanical) — '"Cooper,' "Clarenze,” and

o,

enerarzons of adaptation; Townsville lucerne (Siyio-
outra gaoy yesrs 0F nitural selscflom in northern Queensland.
hie s i wwd STiaine are .owmerclally availlable in Australza.

llestione and Inirodactions v

g alEe 1ntrodu. Cion gardens form oa parr of the “wisitor circvit' on aest

o srorisos snd Sohosl o1 Acrompmy Cawpusges in Latin Ameriza.  In many in-

Coey e erouied . o unrecorded yvears - o the degree that origin has been

antiaguity Sowme ex hange of material occurs but visble and useful informa-

iy cannet we [oand, nor 15 there an organized scheme f{or coordinated evalu-
ubzequent <se by rarws.  Ihas 1s not always true, as pangole grass (Digitaria
a vegeratively propagated pasture plant, was introduced imto Latin America
sy 1950"s and promprly spread over a larper area in a shorter period of tame
The xysﬁz;ai species. In resliry, dissemination proceeded too rapidly, as
tnodistroved exellent stands of guinea grass to establish the "novel’ pas-

way, 1t was discovered that pangoela requived more careful

oand s harher sgx. leorilivy than woany of the presently used spacies.

-

ol cimmuns artor witl LA and UneRe Jovage gl pasture workors.
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latraductions and co:lecriens of exotic materials ofcen become the dnstrument Ffoi

I ptin pastare and {ocens improvement.  Certainly, diverse germplasm {orms the basic
|¢ st ow for ow breeding wropeam. CEIRO 1n Australis through ics plant introduction ci-
o1 acquitad soveral chousand tropicol and subtropical gragses and legumes ducing

LTIV ovedro.  Borening and assesswment involved the close collaboration of asov-
cefrers anodiffereor gnsironments.  Plants that appeared promising for a psvii-
ceonrant wore adoamoed o oa cooperaring group for further testing, commonly uae

~

co, osmd for seed soodoction end distiibution.  Some 18 new grasses and leguwmes

‘
“+

[

coeloped to the stage of conmercial exploitation by such a cooperative effort

oi these plant inttoductions came originally from latin Americs
ceen iy belng reeintcoduced.

niratresd and conrdinated forage and pasture plant intreduction organizoation
1o latin Averica. At present there is ne such organization. Begioning in
CEA0 . aned wanh added impetus in the early 1960's the IRI1 Institute sponsored

o oprass-legume collection expedition in Brazil., As a conseguence ona of the

fiettaens of plant materials in Scuth America exists at Matao in Sz0 Paulo.

“tiaily valuabie ciant material entered intoe independent exchange prograns,

‘mfl:m adweuat’e evaiuation system failed to materialize - largely because of inadeguate

£ oan. « lenk of 2 unafied Interamerican Plant Introduction and Testing Progranm,

3;’. snoatl pase purpesefol consideration In assuming a leadership role in promoting
I I EUE S X R R eT 1
I teialsite Lo pasture and forage improvement in the tropics will be the accumu-

Ao cwaluerion of getmplasm,  later, plant breeding and genetic investigations

cottowovrpursued an developing superior varietles. The role of CIAT may be that

pupulse ant sapplementation for national programs rather than actual

i

L

3

E

L]

; wdemTion of rropical pastures and forape plants

; 2 2 ARepledd pant

: plant fa, stocks of ryopreal grasses and legumes on a conmercial basis do
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mombar o Ausiralia. Multiplication of 1mproved sced

Blh oy g i

3 NS Gt conbnent s sowrened and distribaticn te rhe outside is generally re-

— r » .
2 R nds ot osucd 37 ens blosnt prices {as compared with temperete pri-

- .
T Ew st R1LG LEMpPeYsLd 2000 ! a3s5es amdd legumes.  One small seed plant ino Cosoa
o co, oneir Sat Joeser pioresses sceeral grasses but only for local consampe

-

. b mieoLwmnry of A oliare inomost coontries provides limited quantities of
oo b Re but 1ot the most pAart, sced movements are from farm to farm, With
eI L SlLtion:, fewdogows Lron a0 exper fleent sfation to the more aggressive cattle-

- .

TES . L e n Letworan hioia ranh for somwe specles, sach 4s guinea grass, molasses grass
znt oy v . iy narabiends rotay, cdattiomen use hand labor to collect thelr ocwn sead. Occa-

- PpRdriiElas LA

{817 a0 e wes -8ed Lo mackered locally, but wviability and germination, and vitality
DT i @NFUemaly dow - o2eg, 100al seed of guines grass in the Cauwca Valley showed
. 1/
RS no: leas o than 1.QE~
>
Y foan i prudeoing puse seed of good quality is a complex enterprise - crop
joronu Seet harvzhting, processing, stering, and distributing. A.lack of such a

E
2E 5 e LN, <l marketiny service is 4 deterrent in the tropics. Seed deteriorates

- ETONS numrd ity amd temperatures which encourage microbial activity.
AETT z2ey o0 18 noeded Lo apply the tedinigues, methods, and procedures from the

w - i
TS 71 B R R Y TE e Australians have asade o beglnning and other seed research or-
Cled so bk 1o othoen Ty leades-dup. The role of CIAT may motivate and stimu-
-
I A IS [ will be necessary for the CIAT Program to engage in baslc
3 .- coscach oo phenclogical investigarions and other facters that influence
<o o brument and the pradaction or high yields of quality seed.
- .
i, il Anetesis o livesteck productlon from pastures
A oLupasgible o find conceete and valid economic information based on
L

€ i o> of warieas dnpul Tda.tors and fimal products.  Projections have been made

=t jomi e, bud othe bass for their _omprlaticn have beea derived from rathey meager
v Tl WPl T P g Gorioer o
. &

I -

": ¢ PoleaE, Vi PRI P N LI S S S5 I Y | (LR ST I FAN Y B A SIS RS TR J LRI SRLAVERS I 31



e ey e wme puwe pELiULWALCER CUe [o BMalnotrition, parassitism,
diviene, oy climare {temperatvre and humidity)®  Undoubtedly, any one or more of these
‘nterfers with the estrus cy-le, semen quality, conception, implantation, and em-
i -orvival., it ois ikely that @ combination of these factors are involved under
reo.nt o fi22ing and monagement procedures in the tropics.

drp: o the ause{s) of the poor reproductive performance is esgtablished, preventa-
rior o cessures will be tested.  This may include good animal management procedures, nutri-
J-ent :uppiementaticn, use of drugs and medication, and appropriate breeding systems.

- ~, Disease and parvasite control

— LS

There nas been & womplsient attitude by livestock men In tropical enviromments ctharn
dirast rr losses caused by disease and parasites is one over which they have little or no

ontros, Deaths from diseases such as foot and mouth, auaplasmosls, rabies, anthrax,
[}

ruand war o

vs infecrions are very high. Incidious losses from diseases and parasites In
ai Bv D0 o1 unthrifriness, low rate of gain, peor milk preducrion, and poor éeproductive
serrorente, zlthough less striking, cause tremendous losses in productivity and effi-
x3enty.  The parasite and disease problem, although serious in beef animals, is accen-

p—

tugtes in darvy cattle as a result of wore intensifled production,

-

- Inn ail the research and demonstraticns sound management systems should be followed.

we! >0, Lmunization apainst such diseases as blackleg, anthrax, and anaplasmogis should
et gt routine procedure,

Foaeearoh

should be conducted ceoncerning the effect of livestockepasture manage~

ment wr ointernil parasitism. For example, rotational or strip grazing should be com-
-
Lored TooLentinuous grazing.  Aiso, anthelmintics, such as phenothiazine and thiaben-
waioC oo should be tested  The use of various drugs and method of application for con-
Tolling external parasites should be tested also.
Lt L e .
" G Helerlng

Podoabredily, livestock dndizenscvs r rtopi
. v, ves k gencvs to the tropics ave more resistant to the para-



Trol oot drmt T tier oo sl omanbhrr oan Ausaradlea. Maltiplilcation of amproved sced

e . thar o rantimert 1 oaiwscted ond distributien to rhe outside is generally re-
s, Cr e Il medd o3t ewe . biltamt prices (as compared with temperate pri-
- . e e s
- G20 thoeie HILA O LEWMPoTSEE ROA8 L aBBes and lagumes. One small seed plant ia Cosos
oo o it o, nes:r San tosdr prooiesuss several grasses but only for lozal consump-
]
Looa. Looomyolsory o5 An.a ultute in most countiles provides limited quantities of
.M toLke BAU 1o b wmist part, 3ced movenents are from farm to farm., With

A Tt liung, weld o Eoes oum an oexper Mnent station to the move aggressive vattle-
@F vt Loan o boow tan h Lo ocanh for sowe species, sach ag gulnea grass, molasses prass
janl jor . S pirchieala roatay, tattienen use hand laboy to celiect cheir own seed. Occa-
;gi_gg;\( Sue e ims Lzl ie mackered lozally, buv viability and germination, and vitality

slmme 0 w oaoEwPoemety Low - oeop. ool seed of guilnes grass in the Cauca Valley showoed

— R Y
4 c=elo 0 0 r ders fhan . UZ
- v . I
Te Lavdapy s prodesing pure gzed of good quality is a complex enterprise - crop
ST sefl harvusting, pro.essipg, storing, and distributing. A.lack of such a
-

e P and Mirceling service is a deterrent in the tropics. Seed deteriorates
Aot toos ome SEoluigh hemadity and temperatures which encourage microbial activity.
{92500 oo smsyp h1s needed to apply the techniques, methods, and procedures from the
e mrat. Cwpicns. jhe Australians have wade a beginning and other seed research or=

i atoo o s baok o rhen foo dgadorshup. Che role of CIAT may motivate and stimu-

L]
ootos o tawary. [ owiil be necessary for the CIAT Program to engage in basic
- ci e arch on phenologizal twvestagations and other factors that influence
vi b we bewrent ond the production of high yields of quality seed.
—— i P
CoFe o bt analvsis of livestosk production from pastures

Lo st wmpossable ro r:nd conirete and valid economic information based on
-

REY S bowarieds input fattors and final products. Projections have been made

mlonlte, but o the bosas for thelr compilarion have been derived from rather meager

e Wl KT

wadon hinl
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imitially, research should be directed toward uncovering the cause(s) of the low caly-

ing peyoentage. In other words, Is the poor perfermance due to malmetrition, parasitism,

di.esve, o climare {temperatvre and bumidity}~

Undoubtedly, any one or more of thesc
-

couid tnrariere wath the estrus cycle, semen quality, conception, Implantation, and em-

we i ocuvvaval, 0P 1s Jaikely that o combination of these factors are involved under

o

S ]
RN [

L1iz1ng and mapagement prosedures in the tropilcs.

1T

the canse{s) of the poor reproductive performance is established, preventa-
ie orestiares will be tesred. This may incfude good animal management procedures, nutzri-

-ent supplementation, use of drugs and medication, and appropriate breeding svstems,

- ~ Disesse and parasite control

heve has been a cowplasent attitude by livestock men in tropical environments chat

cost ~i losses caused by diseazse and parasites is one over which they have little or no

VS 400 S N

Deaths from diseases such as foot and mouth, anaplasmpsis, rables, anthrax,
[}

and waraous anfections ave very high.  Incidious losses from diseases and parasites in
wd e 1o or unthriftiness, low rate of gain, poor milk production, and poor reproductive
~rrrarvanse, sicthough less striking, cause tremendous losses in productivity and effi-

-
L23eny. The parasite and disease problem, although sericus in beef animals, is accen~

—

ruated 1n dalsy cattle a5 a result of more intensified production,

-
- In 511 the research and demongerations sound management systems should be followed.
w50, Tnunizatlon against such diseases as blackleg, anthrax, and anaplasmosis should

rorn touling procedurs,
Fozearch gsheuld be condusted concerning the effect of livestock-pasture manage-

rent oo snternal parasitism.  For example, rotatiornal or strip grazing should be com-

-
rewd 1o Lentinuous grazing. Also, anthelmintics, such as phenothiazine and thiaben~
w0 . 5hoold be tested The use of various drugs and method of application for con-

™ciling external parasites should be tested also.

2l .
= $ ésﬁﬂét?ﬁs

tavoantedly, livestock indigenous to the riopics are more resistant to the para-
E
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v e nd o ana copanization of the UGAT Pasture-Animal

Program,

arsulrarion with

-n

CORROMIsStS that relisble cosg

Payasives and Disesses, and Genetics

the program is to provide addi-

alon ot n ampt i by erilizaing poasture ond forape
I oirein feeds,  More mear and other aniwal producis are noed-
* ~ 5
oocoxotd poatle s o paman nitoition, protein deficiency.  However,
: 1 P veant Ly,
e td e . f 0 b cent Trsestock prodos tion in the huwmsd t-opics,

b OUT s v fhe w0 Liel o r@prody Ty e rate.  in some areas, calving pog-
i T P S TR e Rl irvoreaging the percentage 1o a respectanla 30
oo CLentowe ld oot 0 1ot = sesr prodection in such areas even if the oihar

. : -
.
s
h
.

i moads Uathratriness and

(i

poor growth of the offsprin

l ‘ : sther then “he o wn _.on Many now-boen calves do survive o gain weight
S~ ©owllwoyate rhat Loy rIg ot Floo 1o 51X years for them to reach acceptabls
l.;; T sdes o3s  ompared 1. J0e-LF ot he oin the Uniced States, High death losses are
S '-z".g".&:}"z?,l}’ reaching 2002 0 20 ge cent. Cenerally, milik production in che troplcs
l- teo chenndy fow Phoe daw s p v v rates, wathriferness, poor growth, and low
|> e 7] ETET T O PRI O o raes s boding walnatrition, internat and ox-
T Tesiiaey, dissuss, iosmnegement, and probably temperature and humiditvy.
N 2
l Tew Po orerove gelurtent s Tund tooartiin oa high rvate of animel production frowm
- ' with movimen o800 nency, vesearch will need

.
- v
5

] N
- e
o

W
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to be conducted in ru-

ST R A

prevantion and control, reproductive physio-

thrive, vsually maximue economy ol pro-~

Pt b ol Lhiem rin rag! rens of ruminants. Cortain
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Yoo T L1 en slages OF maturity wontaln sufricient enecgy to support high lascels of

l Coe L o, rastorspae, efspesotably nacoural grassiands, ds often deficicnr an pro-
fon st mine ats, wwven with jush growth, Az the plants mature, the p:ufta_hm

l, Coe v L LT A Ner only will rhe levels of prerein and certain minerals drop,

I fie v raze o woll oancresse in crude Iiber and hence, lower the energy levels [or zu-

Tre Jh-raiore, to propecly niurash factle for given levels of produsrien, rie -
I, P ot iren » owill opedd te be mapped and corrected., U course, @ flexable wanapoe-

-

v st bBe o1a Lrdee o wake maximum use of the feorages at various seasons vith
I . velemntation.  Por o exampli, daity cows at peak production, beel cows wiih
l .o, i tatrening catric could be prazed on the tush, voung, leafy, hagh ecnsigy
: e dhe orher hend, dry Lows, preognant beef cows, and stocker catcle could vioae
Ixf : Lo tabe o, bow eroredn, and low cpevgy forases.

gt ivapsted thst studies would be conducted on putrient requirsments.
l St ement sy ave cobiginable from accepted feeding standards.  Rather, swtodios
I Do o ted Lo sstertain the levels of the various nuirients 11:1 the forages and
vt with o whiln they are utilized,  From these studies, supplementary levels

i1l

. Joaiared and resned.

4 ioitews ob the world with good nutricion, along with disease and parasite

i

A et gniwa] management ) ovortarn metabollo disturbances are encounteted,

neuph the ausels) of these 15 not clear in all cases, thev can usually be
N +

l . s prads tetany, muscular dystiophy, ketesis, wmilk fever, and tympanites
l “ne use of propwr management or supplementation. Tnitially, precautions

¢v - veow i be tuliowed to gusid against such possible disturbances. 1f any of these

s opiwblems, twsearch will need co be directed te finding the cause{s) and

;Zultive physielogy

l Mo it repraductive PErTOImAN L8 1

one of the main problems hampering efficiency

D rada Laone it the tropy s, research will need to bo directed (n Lhis direction.
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initizily, research should be directed toward uncovering the cause(s) of the low calv~

':ng neryrentage, In orher words, is the poor performance due to malnutrition, parasitism,

Lisea, pr climate {(tempevature and humidity)” Undoubtedly, any one or more of these

l.\,s,,“. cnterfere with the estrus cycle, semen quality, conception, implantation, and em-
feny o wurvival., 1t o1s Jikely that a combination of these factors are invelved under
oresont wezing and management procedures in rhe tropiacs.

causeisy of the ponr reproductive performance is established, preventa-

Ti reasures will be tested. This may incfude pood animal management procedures, nutri-

Tisease and parasite contrel

Iem sunplementaticn, use of drugs and medication, and apprepriate breedling systems,

l Thete has been a complazent attitude by livestock men in tropicsl environments that
I":}%{L cf losses caused by disease and parasites is one over which they have little or 1o
Lontru., Dearhs from diseases such a3 foot and mouth, araplasmosis, rabies, anthrex,

l,g:;d various infecticns are very high., Incidious losses from diseases and parasites in
lﬂ.;— »ooo st unthriftiness, low rate of gain, poor wilk production, and poor reproductive
beyror-ance, although less striking, cause tremendous losses in productivity and effi-

ls nzy. The parasite and disease problem, although serious in beef animals, is accen-

tuated 1n dxiry cattle a3 & result of more intensified production,

In all rhe research and demonstrations sound managemant systems should be followsd.

L Ut Ine pr oceduce.

Fesearch

Iizo, irTunization ageinst such diseases as blackleg, anthrax, and anaplasmosis should

should be conducted concerning the eifect of livestockepasture manage~

mENT W Lnternsl paragltism. For example, rotational or strip grazing should be com-

SoLonbinuous grazing.  Also,

l anthelmintics, such as phenothiazine and thiaben-
[“ =, shoold be tested  The use of various drugs and method of application for con-

Trallang external pavasites should be tested also.

a4, {J(.l'lc,{} ol S

fndcabtedly, livestock indigencus to the riopics are wore resistant to the parva-
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rel certiin diseases prewvalent 1n *he aveas. These are often not very eificient
9ol Test o omrik, hewever.  Therefore, in order ro remove the detervents to

sToction oud ertioten v, th would be desirvable to develop breeding plans which
faan fha swsistant ar adaprive charascterdstics of the mative cartle and improve
& Eemalrs obtained 190

{olombia iodicate that by certain crosses, the ra-

Dorhe tiirive oot tie o and the high molk producing abulicy of the Holstetn can

o Hodsresns ate . vs are efircieny producers of quite desirable carcasses.  Thus,

pe aimed in vhis direction rather than toward developing separ-

teme foy mear and milk produition. Dual purpose cattle for meat ang
ANy ¥es: s 1n huropean countries. Holstein fecder steers

prediun an the !'taved Kingdowm.  The cow-cali hevd, solely for mear producticn,

sobly mach less eifacient than milk-meat enterprises. -
i1 iy a d-i l\"vz Xet?,f‘}

Lupoctant ei one or more professionals in the following

Lo~ 1t be on

the CIAT Start: animal management speclalist, vererinarian, nu-

f;l:mrz; -ty reprodectave physiologist, ond bilochem:st, This will make it possible to
- - o ; & r :

praeroens W) puskible koown conteols an manogement, diseades, parasitism, insects, and
;l dtren a0 maxlmice pesture-animal outputs and simultanecusly diagnose any limiting
!

irgw o oizvn of fultors.  Jhere must aleo be an opportunity for each investigater to
Pois ¢ o0 lependent ressarch, ’ :

i

l Syt Vrogran, Disscsination of informstion, and Collaboration with National

b iiens -

the Fastire-vivestonk Program of CIAT will finally be determined by

€% » ¢ Livestock produtts in countries in tropical environmeunrs

Lt s Surh toceases an production must be ecomomically profitable - i.e.

e A

Coaancpdisation airiantul soccwss dupends on professional auad techaieal

H

skitls

e S P
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crcl pursuits and trotned personnel for adult ecducation and techmieai shiils ax
qoteer. kxielience restricted to research and development will cavse the pro-
ilannale wnnless cateusion-prometional programs are encouraged through trained

Cohap. pragoams may faxl ot the darw level, unless training of technicians and

”

wducational programs sre envisioned. CIAT should take leadership in the nccessary

4

sining {e«perience and education’ program(s). It 1s envisioned that CIal could
sorvsinans program e advance pasture-animal production patterned aitar that of
tuie T acning axnd educitional venturs could be carried on very eifectively within
- ted merhod or protecding as given [n this proposal.

crtafe e ol of pranciples bt Improve production of livestock commodities e~
ootne compelency ol the stafi of National Programs. Within the corps of rasearch
wha wiiupy positicas 14 the Natdional Programs ave individuals with advanced de-
wncvatsade rhe regien aod others with lecal treining that lack 1n ewperience

ienoor bovh.  Ion often the scope of research does not extend bevond the nation-—

iary and pregections are limired fo a narrow outlook within the confines of a

i

thation,. Addirzonal rruadining and experience oucsilde sectional aunvironments
aetit manv of the researihers by up—dating ideas (new principles, methods, tech-
sad precedures) and motivating the new “erop" of research personmel.
taecs rrom CLAT could form the operating team for coordinated regional activi-
S apt i ipated thar the CIAT Project feader(s) will agpressively participate
coardination, collsburation, complementation, and supplementation of on-going
Pecgiams,  This must be wniltiated betore the products of a training course
ita.tion.  The basis for a continuing and lasting Internaticonal Pasture-Animal

tion Progiadl depends on trainicg of future scientists and technicians.

fe o inteprated research approach should be especially suitable for on-the~job

c& by research aoud extension persecanel and by technicians rrained for servicing
l;\i Criadle RARE praclical programs.

4 rnstderanle amount or literature exlsts for the agronomic aspects of rhis CIAT
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p~bizshed information on pasture-animal investigations is meager. Infor-

A series

tesh dhgirants reviews nany of the lesser known Journals but even they do not

Productive research and extension may

pany izhraraes 1o the toapical regrons

21
abevedd By ocacbange ol rdess and snformarion, This CIAT project, in collabora-
“to o libiary nuzente Program, should consider means for accumulatripg and

LITE RS 44

Z pesitanent Literatuze.

Cnptis G BEVE UPING AN IHTECRATED PASTURE-LIVESTOCK PROGRAM

1 £ glten 10 Hecllon ii suggest thart rhese broad research and training

~:tyorenr product fon of anumsl products from pastures, embodying soil,

(el andd

sbmearic ropatr faztors, and rhear interplay wmay be developed 1n srape

aornrplete prowcan The costs and efforts In research investigations to wmprove

proco.tion effioieney wiil be three to s:1x fold more for meat and milk Iivestock
Sive Than toy 2 coral osingle crop {tive) investigaticnal program, Becausce of the

-

wort-plant-aninal factors, progress wiil be slow as compared to

creocrup progian.  Ihus, the peed to conduct investiginions for additional yea.s

[P

w
—
[P

cseras bins with ansmal production dre very costly as compared with single

et ites bedause of larger land sreas; more i

facilities; much more professional,

Fandl

ool dabr personnel for herd manasgemont: and atrtentive animal care dugring

cieoveare dar oroampte, the land area needed to evaluate four variables in Levms

Poreugirht garns {output per animal and land area) would be 1000 po 1500-fold

1 that eeded fo o oopore the yield amd quality of rwe erop varieties. The four-

S ltednient ompdcisens wonld pob produce very useful data unless two or wore

1
A T VI SRR 1 L33 EER T g
H

doionturseatiy, thereby requiring exght variables to evaluats

» the bs ewerght data would apply only in a geneval way to amilk pro-

il reprodoer tien, Sweh lacd costs make up only a small fractiom of Lhe
Toe Whier costs inlude 2l specialiieg ot

single crop culiures plus animaly;
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crrvr ot owatary faciilvies tor werghing, milking, and carcass evaluations; animal para-
e imeews, and wasort cont:ols and iovestigations: and the conduact of expesriments

i oo oeral cntmal woneranions in reproduction investigations.

i

-

su1leplent anvestigationil complex with a single crop 1is much less cestly bo-
v vy anwestigarions and less time is reguired when compared with a pasture-

1

st kocompiex.  This is attzibured to the many grasses and legumes in sesded pas-

srass Lands that must be studied within pasture evaluation programs.

»
regsalan, breeding and genetilcs for improvenents, fercility and soils re~

+

vroay wtet rutraral and mancgensnt infornation 1s scarce as compared with wheat, maize,

S o SR A B

ticns with pasture perenniasls that are eventually used in
seedarre mictpies 12quire more rime sod space than for annual crops. Finally, such

Sre inoestlgatioens may he of speculative value unless evaluations avre mads

T e tess o thils projwct w1il be measared pramarily by the output of livesiock

G Lides in s obsequent years,  Io ebiosin rapid and applicable vésults, it is most

. iz, < I . 1 = T :
o
ot
.

e oo uwe un antegrated approach, involvang s team of cooperating specialinos

bt

sncerned and dedicated to the task of producing livestock

s
-
st
]
£
.
"
2
e
3
w
v
=3
.
o

¥

prooote tirough the complex input factors and thejr interzctions, Extreme departmen-

abidctiony eymbobie af svmy land prant universities and federal proiects, is a con-

i 42 o s

Ciler L Aadaladstretive tevice, bur it often deters livestock production because it iso-

e I smecialists trom che amporcant inrerrelated factors. he business of animal

16 not departaentaiized, 3t is a symphony of an ecological interplay of in-

¢
:

ters. Thus, the administrative setop for livestock production from pastuces

e 4 dizestor that encourages individusl specialists to contribute to the eco-

sehTheny.  In suohoteam etforts minds meet on the planning and debating tabhlo;

- -
-

; b Lns iy as nwéantained as minds are not to be amalgamated. Fach scientist may
!
At neritutions an g Jdos!omanner, $-f. feam respensibility and other or individuzl

Lo The vt may be smali o or lavge, bai 1t should be abjectively coordinad

B
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sise an ampacn. such programs with coordinated eftorvts of team uembers for augmon~

Trasooe prodaition of anamal produs ts bhave had rromendous impacts on anmwal agrioule

[

i i Feallnd and fAuaprialoa,

:1ven 1n order of priority for "growing into” the

)
!
G
#
-
r~r
st
~
[
o
fi
1
=
Ty
»
s
o
ot
et
I

|
|
|
l 4oJse the Jsoupiete pastore-animal program cannot be initiated at one time, the
lw-;i\.w-»f!iar_:.«.t:o‘%x: investizational program.  The tentavive arrangement of the priori-
Sl pat be miseonstrusd $s relative signiticance of scientific endeavors, since
l Lpd aatiemtion iy more lmportant theh ancther. During the investigaticons, as
l< 1o s vt gpesial porentiasliries become apparent, the order of investigarional
-w should be altered.
1

weaessiul llvestock program that will servaive economic cyeles must have an-

v 0ouatbies of pasiure o other low cost feed that is sufficiently nutritious to
l’

o]
T
b
2
[
{m
¢
fr
o
)
E

L tarn ptiman growth and reg areg of ruminaats. Other factors such as dis-

l;em cenonullily responses, bur hizh nutritional standards usually interact to reduce

~o Lrpacts from cevtarn diseases, parasites, conception deterrants, or eaviron—

ar«h philosophy for success must be one to utilize the sclar flow ot

put
F

=

i
&

m

i g T plants oand the subsequently elaborared compounds by plants and ruminants ag

l'f oientiy as poegsiisle dn teeme ol animal products by manipulating soil, plant, and

Iorowre cattle sotorprises not now Ybooming' in the bumid tropics? The favorable
perol sres &ll oyear, alone with high light intensities and favorable photoperinds,
st tremendous potentialities [or harnessing the flow of radiant energy thraough

l s To o funinants.  The fact that rhis potential has not been exploited to any
l co T ooiticienty 1s strongly atnributed te "fragmented' research that has not

el o= nor owniwed the nratezs

18]

I interpiay of problems of raising livestock. Today

?l it e for saboptimen animel performance vemain unknown. For example, low calf-

; ! Pobes oy ooy belause o notiuaon, diseases, parasites, physiological, or gene-
s fre Ao antegrated team elfoit would piopoint production detervents and desig-
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l ! coeeeerh b L b inventipal tens

s, This Ia the time [or a team of specialisrs

wvith dedications to attain the nrimary obiective.
asbE L sdevaiopmest , procurenent of personnel, and focilivies,

I"’ - - - y
i .

©o5l, o @1 the pesture-ilvestock phases may need to be staggered (Secvion 115
- : s gatiuns may he done with steers ot low costs when compared oo a berd
I ; trodae Tl InbAastizationns

18- When copnsidering steer performances, the data wmay

o

-

l cooontb e el amaden tor possibrlaties with animal herds., A livestock business

il s T o s L enstal o withooutr 2

B

iging calves eificrently. Thus, a beef Lerd should
l . deream osnen an ceasihle to o study and manipulate the Factors that intiloence

eny, coriveng (per cent raised ond rate of growth), longevicy and ¢

(s—

Atories, A comperent animal ecologist should wmanasge the herd, lHa-

. v ¢ delayed; however, milk production potentiazls cannot be proje

cied vichout

.1 T e, T At AN T WGs.

lﬂwm wovnnaries 3n beedl cantle apply direcily to daivy herds. Work with dairy

*

ir ompddoyrnnt o dal purpose herds (meat and milk predoctiony for improved pase

l“.a corret g wrfoosen v omay be an rwportant ebjective Ln the future.

An e o clewcinpend,  Hesedarch statis, data, and soil-plant-animal facilitles are ncecess-

:

l . onnn pregtans shouid cbvicusly be started after a g1zeable research progran
l} P thee soplomentarion of viglous trainiug Praprans.,

st and osnyac gl Tacrlilies will depend on the magnitude of the program.

med

conlessional 8tast for the Pasture-Animal Program ’

l feor ¥ AN FACLLITIES

Toliowing list includes mamimem gpecilalization and dual responsibilities are

,l‘;c:«f B oneveral of the pesition categolles. The professional staff should have
AL gl erpersenoe T oqunlify as 3850014te or as senior research officers and
Alf.s\i wptogaal sesponsabilities 10 research and training agendas.  Several special-
'~ woblo be peelod anrotaliy in cortaln categories such as pasture agronomists
Abiepii—igal ot recatianshipst . Bouc ;u"‘m euslonal categories counld Lo fasctattly
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Leryed through consultantships varving in length of service,
Fasture Agrocomist (3}

Sosl chemist {(Planv Nutritzoanist) {1)
o1i and Legume Bacteriologist (1)
Baochemisr (13

Chemist {Organic and Inorganic) (2)
Weed Ecologist (13

Liwarclegist (1)

Frromologise (1)

Animal Hurritionist
Rumen Nutritionist

Animal Ecologist

k1

g

eterinarian
Animal Physiclogist

Reproduction Physiclogist

yES

s

wnimal Parasitologist
Aunimal Patholegist
Antmal Breeder

Food Boientist (meat and milk processing)

Flant Physiologist (1)

5¢3l Physicist {Irrigation) (1) .
Plant Breeder (Grass and Legume} (2)

Sced Physiologist (Production) (1)

viant Patholepist (Nematologist) (2)
Stavistician (1) CIAT

Foconomise (1) CIAT

fzricaltural Enginecr (Construction, Machinery) (2) CTAT



T
i

Electronic Specialist (1} CIAY
Journalist (Editor) (1) CTAT
Plant Fcolegist {(Conaultant)

Gealogist (Comsultant)

B, Educational and Training Progrems for Technicians, fxtonsion, o

- - 4
Parsonnel

Objective research for the advancement of practical producticon of anius. nood
ot tropical regions will stagnate at the research level unless farm and doaue

echnicians and extension personnel are trained to extend research principles

l Pedologist (Consultant)

gain as with research in the scill-plant-animal complex, training progrras ino.

Gt

lzany input factors and areas of specialization as compared with a "cash' cres. it

will add costs and time to training programs. Advanced training progrecs that allos

ler specialization and additional experience, to augment rasearch and tezchfr:

l} £

I‘icimciea‘ should be available opportunities. ’

1. Initial Personnsl
a, Journalist and editor -~ research and education, CIAT
b. Informational specialists and lecturers -- coordimate educatioval ovd
troadning programs, accumulate and arrange information, and handla onear

[

C. Physical Facilitles - Cffice, Laboratorv, Teaching. Housine

bt v

1. Research and Bducation FPrograms

a. Dffices and specialized or other laboratories for all ﬁiof@

iisted (see VI A).

Secretary offices

Small offices for in~training scilentises

Seminar rooms -~ (small) -- CIAT

PR

Gerneral tea and coffue room —- serve as meatis wul .

[MEENE IR

[

i l b. Dther physical facilities:
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Auditorium for lecture - CIAT
Central library - CIAT
Accounting office - CIAT
Photographic and duplicating laboratory — CIAT
Housing dormitery for trainees and sinmgle (IAT techuicilans
Central Dining facilities ~ CIAT

Cottages for resident married technicians that look after
animals.

2. Supporting Facilities

Machine and repair shop and storage - CIAT
Woodwork and painting shop and stqkaga - CIAT
Machine storage ==~ several sheds -~ CIAT
Electronica shop and storage - CIAT

Envircamental control building for seed and animal investiga-
tions

Isclation barns -- diseases and parasites

Quarantine bullding

Dairy research center - open housing, milking parlor, maternity
space

Hay driers and storage bullding
Upright silos (8 x 25 fr.) and bunker silos

Pole barn roof cover for feeding and handling animals to obtain
data on digescibility ceefficlents and nutrirdve value inddicies.

Weather recording station and equipment

¥Yeed storage and mixing

Equipment for land preparation, fertilizing, seeding, pasturs
maintenance, silage and hay making, green chop, weed control

Fencing
Heat drying of small pasture and forage samples.
Fgquipment for small plot*investigations

Pick-ups and tractors



Greenhouse space - CIAT
Fhytotron {Centiolled chambers}) - CIAT
S1atiatical laborarary - CIAT

| Y

Vil, MEVIEW Op SETRECTED INVESTIGATIONS AND SUBSTANTVATING INFORMATION

A. Yeoge-round Pasture aad Forase Systems - Animal Evaluation of Pastures and

Pasture and lorage ceops reseacch in the Iigirial phases of CIAT should focus on

l Sapalementary Feeds

r thio W oselopment of year-round feeding systems for gattle on sown {improved) pastures.
ﬁ s% ot attle numbers are conféntrated on the most productive pasture lands the immediave

l;f T w0.1d be &n o anfensliication of the better graziong aveas {i.e. regions where

H
1
i
_§

Cte than one beast is carried per hectare ~~ in the four departments of the northermm

ci Colembia: Atiasntico, Bolivar, Cordoba, and Magdalena, abeut 5,85

I;Hi;.m hevrares of pasture land suppert 6,86 million head of cattle). These partially

et o e v
fa ¥
%
]
e
o
e
o
i
—
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N
ot
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2

a9

< ¢ lands are readily azcessible to urban centers; generally, improved

l::zsse% vhish are responsive Lo applied plant nutrients have already been established;

£10 Lltural ednperiment stations are located within the region and available research
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lurmation exists to show that a number of the tropical grasses are highly re-
2= to applied nitrogen. Forage vields increased linearly with additions of ni-

ga up to 1000 lbs./acre {Appendix C-1, C~2) when grass herbagewas removed, Under

gracir 3T would appear that less nitrogen was needed. Studies in Brazil (Appendix

restin. veraod

i Ly =2, =33, 1n Cofombia {(Appendix E-1, E~2) and in Australia {Appendiz E-3) sugges-
i

|>L§ that trom 30 to 30 lbs./acre of nitrogen would be sufficient for high vields when

§ appliel st snrervals of 6 to 8 weeks. Timely applicarions of nitrogen stimulated pas~
; lr:z Catput. duder rotational graziong nitreogen topdressings were made after each

5

!

i

Appendix E~1, E-2) or after each second rest period {Appendix E-2).

GHrInGONs Zrazing & ceasonal topdressing genexally corresponds Lo the rhythmical

'm‘t foouyele of

the grass, ramntall dastribution or temperature effects {(Appendix D-1,

AP AR o b MM e S
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-2, D~3, E-4).

l Yerrilized grass 1s gapable of preducing more than 2000 pounds of Iiveweight gain
per acre as shown by date from Colombia {Appendix E~1, E~2}, and Australia (Appendix

¥~3Y. 1In Brarail tAppendix D-1} cattle on fertilized grass could be marketed at 2 to

l pars of age as compared to 4 1o & vears under normal ranpge conditions; nitrogen at

200 kz.t/hect. wore than doubled yieid over no nitrogen in terms of Total Digestible

lsutz 1ents/hect,, steers/hect and liveweight ggi'zthect:., but did not affect age of

t

1nishy use ot 200 kg, shect. of nitrogen, 100 kg of P;2 5 and 60 kg. of 8 gave an annual

lnf: seiain of about $43 {U.S8.) over the no fertilizer control, In Puerto Rico {Appen~

E~41 use of 1800 1bs./scre of 14-14-10 fertilizer as compared to 600 1bs. Increased

vero Ly beel gains from 570 to 1072 lbs./acre; carrylng capacity was almost doubled from

ot
g‘P

3

o 2.2 600 pound steers/acre; the forage protein was increased from 8.1 to 13.9
These results reflect the animal performance potential which may be expected with

pastores nor is there sufficient information to compare different managenent systenms

‘«e .l prasses. They do not sdequately characterize the differences among grasses
I srlected pasture plants.

The cost veturns are based on present prices of nitrogen

tertilizer, It is anticipated that nitrogen cests will decline, as has cccurred in

.he Imired States, thus reducing pasture production costs. Since tropical soils are

lanera“; low in nitvogen content and favorably respond to amendments, the practical

otent1ais might reach sizeable magnitude.

l finamal trials should be designed to provide knowledge of feediné {pasturing) sys-—

Cems king rares, and forage conservarion {(or supplementation) practices. Type of

-

s1i depandsd Lo a great

5".

extent on the purpose of the pasture, whether it is the main

feed throoghout the year or is to provide feed for only a deason of

l ie source of

€ year. In the former instance, the coff-season becomes critical and may determine

Ie over-all stocking rate; alrernatively, conservation of feed (or provision of supp-

Yement.tien) during scarie pasturage is vequired. In the latter cases maximum grazing
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l intensity consistent with plant survival and sound pasture management can be used.
l in view of the present nesd to ifmprove the animal nutritional status in the tropics
rhe rirst priority is tg measure the performance of grasses (dn pure stand and later
l 2» roxtures) throughout the yvear and then evaluate potential gnimal performance. ‘Graz-
ing ffeeding) systems cannot be judged alone but must be comsidered in relation to
fare mansgement as a whole,
Piodustivity of grazaing animals in the tropics is Llimited by the low feeding value
ar f e pasture, Troploal grasses are strikingl}; less digestible at all stages of grow-

lr?; than the cool seascn grasses {(Appendix F-1). Studies in southeast Queensland and
data fvom the {nited Kingdom showed that the maximum dry matter digestibilicy of or-

hard grass was 76X,

i

perenntal ryegrass 80%, Paspalum commersonii (a common Australian

l;zew 74% and Urachloa pullulans {(also Australian) 57%; minimum digestibilities dropped

o1
r;&
-
5
G\

0, 31, and 34 percents, respectively.

As plants mature animal intakes for most tropical grasses are reduced (Appendix

-2}, eé.g. with immature buffel grass (30 days of age) the dally intake reached 70 gm.
|d1‘4‘ weight of forage per kg.a 13

cf animal liveweight, but when more mature (250 days

of ape) dropped o 22 gm, Intake of pangola grass declined from 67 gm. at 30 days te

24 at 150 days. Fhysiological condition of the forage plant also affects intake.

lf atting and feeding Paspalum plicatulum (Appendix F-3) fn the early secding stoge, but

N

jush plant growth, gave a daily dry matter intake of 916 gm. per head with sheep; with

==y

werad leaves, but succulent stems, Intake declinmed to 677 gm.; with leaves and some

rOSTe)

stems 1t dropped to 582 pgms.; when the entire plant was severely frosted it

wtzew-ed 1o 359 gm.

l vitferepces” in voluntary intake appear to be related with rumen distension which
depends o 3 great extent on feedstuff break-down and how long the undigested material

emiins 1o the rumen {Appendix F-4}). 1In Venezuela elephant grass harvested after 30

l‘ays ol reprowth required 45 hours to pass through the ruminant dipestive tract and

hen tut afrer 70 days of regrowth, 65 hours. )
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Hegults wirh tempzrate grasses sugpesls that rumen bacterial activity way be de-
precccd af the peroeniage of crwle protein drops below 8.5.  For tropical grasses in~
take declipes marxodly when the crude protein percentage falls below 7. This indi-
cates that the low teeding vaiues of wmany mature tropical grasses are due to low cpn~
sirupiion o ausod Sy osuboprimun crude protedin for the rumen flera. To improve animal

provie tron when eating such forage {especially during the dry seasons) 1t is necessary

SYoR U, orher managencnt practices must be investigated. Irrigation, forage conserva-
&

tion. supplementation o urea and enevpy feeds or the growing of specizl arable crops

c.oc rurnesh eood gualtisy feed when pasturage is unavailable or of Jow quality. Such

o ke S A 2 e T 4 T

intor stion 1s net generally aveilable nor is 1t put Into sractical use.

2
E
H

faterences can be drawn {rom present knowledge that suggest more intensive stu=-

Feeding vaives of legumes do not decline rapidly with maturity {(Appendix F-2).

0.73

Doule o anmal intake (g, dry matter/kg.-

liveweight) for perennial soybean (Glycine

satoan:. 4) renained 4t 80 and 92 gm. when plants were 130 and 250 days old; for Siratro

lm rnvrease the amount of feed Ingested. Since seil medsture usually limits plant

wrhasolus atrepurpureust it was 72 and 75 gm., respectively. Thus, forage quality may

lim T bived by accumalation in gitu such legumes as Pueraria phaseoloides {tropical

sdzed. oliches lablab, Cajsanes cajan, Desmodium spp., Lescaena leucocephala, etc.

5

wouna tated growth of legumes would be utilized by rational grazing. Forage sorghums

-

and soudinprasses perenntate in the tropics and with adequate soill moisture and plant

H
; lntfg:»::-?% thay <an be harvested at intervals of 6 whks., vielding 40-60 tons of fresh

soctertol per hewtare per year. They could be ensiled, fed as greenchep forage, or
+

Brazoa. A host of other crops such as maize, elephant grass, ete. can also be en~

3
3
£
2

.

hti.e witen combined with fertilizes application. Irrigation stimulates plant growth

e ERSGEL o

I.‘.ihi. Pusturage may be accumulared in situ by restricting grazing or by timely

wn Ary seasons, but its potential use and economic value in the tropics awaits in-

vesti_otiun.,  Feed supplements such as molasses and other byproducts mav enhance in-

[ —

ake o1 low quality torage. Urea supplementatdon of low protein grasses has notable
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ot the ruminant pretein regquirement may be ures.

¢, Trtopical Legumes Re-evaluated

fraszes thrive when nmitrogen 1s available, It is suppiied through the decom-

"
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position of crganic matter {particularly the mineralization of nitrogen with the onset

the ratns after dry pericds in the fropics), through release from W captured by
cated lepumaes, through ¥-carrving tertilyizers, and 2 small amount by lightening

Imcé vanfall. Tropazal

l- i wenstally been disappointing because of &horr plant duration. Success with

LapLmes can provide the cheapest source of nitrogen but thear

arres oanothe Lrupios begins with the concept that they are tropical in origin. TIn=-

EAFE R0

ints rthe tespurate regions resuvited from the differentiation and progressive
chan-en an penotypes.  Experazmentaticn with these modified types led to erroneous ideas

l.im;e.[ srowing legumes in the tropics. Legume bacterioclogy may be the key fto success

fun.rioning of nodules, but Australian woik shows that bacteria are not calcium -

-

I e-enamination of tropical legumes. Calcium supply influences the formation

ensitive.  Thev reguive caloium in trace amounts only and it is the host legume plant

cuyuzzes gquantities of this element. Tropical legumes are capable of extract—

surm under 3z1d soxl condirions where there is low calcium availability, as

1

l atra ted to temperate Llopumes.
ints

Also, tropical legumes and nodulating Rhizobla are

re tedorant of soluble aluminium and manganese in acid seils than are temperate

l i - Furtneymore, many tropi<al Bhizobla produce alkali buffers to counterbalance
alnd 1 situatrions Lime responses may be attributed to the release of molybdenunm,
Imf.*'_n i5 required 1n the nitregen Lixing function of nodules, rather than changes in

-

‘i <1 coluviun supplies. Invescigatlon in Australia showed that other elements such
ipnut and cobalt mav be anfluenzing factors but such information is lacking for

ther tropical regions.

o
T
Iy
"
1
bt
[

city of basterza-nost legume relationship is very important., Many

Teg swes nadulste surcesstully witheut incculation but nitrogen~-fixation may

I pHelius Live on even paraslitic. For exasple, lotononls balnesii reached a height



ot about & inches in Colombian trlais and never flourished; it responded similarly in

|
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he specific and exceptignally effacient in symbiotic nitrogen fixation. As a conse-

guente thiz tropical legume is becoming of commercial significance and may obtain as

[

JLeat amportance as some teémperate lepumes. In Australian plot trials and under field

_ l\“%. gwar i 30-36 inches in height. The legume is compatible when mixed with pangols,
|
!

conditicns the vlants grew luxuriantly, provided excellent pround cover and produced

§ wine o, ind other grasses and plancs have begun escaping into adjacent roadsides and
é i/

é WaAnLE “}l’i\. EHh.

l lropical legumes generally produce few crown regenerative shoots but grow from

Many ave trailing and vine like and do not readily
: ; i th &. Thus, grazing management differs from that of temperate legumes,
opieal legumes develop enlarged tap roots but secondary rootfs arise further be-

Iicw rhe seil surface as compared to temperate species. This suggests a modified

i ['*:E‘ii;‘z‘ﬁ%t for maintenance fertilization. Seedling aggressiveness of many species is poor,

hus the establishmental period is prolonged and faster growing grasses may predomi-

o kS

Idt‘ Tropzcal legume species differ in water requirements, plant culture, soil re-

»r

1:ementsy ete. The investigations with tropical legumes in Latin America are mea-

e Vi Ml s 7§
Ty

""""" Most of the available in-

~ame from Introduction garden observations, where management regimes simi-

: lf'r:fazail ton

rhogse for grasses and remperate zone legumes were used., Re-evaluations must

. - . . : o * . -
lzzl_mce recent cultural information and agronomic and animal uses may be studied

consurrently, first in pure stand and later in combination with grasses. Programm-

lvg experimenks with tropical legumes will require the collaboration of a "team' with

I*:pza—:c:;t.atives from severai disciplines.

For oonly do legume species provide nitrogen for an associated grass but their

H
H
H
b
H
H

esente 1n a pasture swird usually sustains the nutritive value of the pasturage.

NV,

| -1

l Fersonal cormunicatsons with 1CA and CSTRG forage research workers,
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limited research showg that the ingestion of tropical legume plants does not decline
with maturity as with grasses (Appendix F-2}., Furthermore, digestibility remains at
2 high level and may increase with those which produce large smounts of high protein
seeds,
Addition of a legume to available feedstuffs improves the unlt area carrying capa=-

cityv, increases liveweight gain per animal, and enhances calving percentage {Appendix

{Scvlosanthes humilis) and using 100 cwt. of superphosphate per acre dramatically

changed carrying capacity from one animal per 15 to 25 acres to one animal per 1.5
te 3.0 meres. Furthermore, steers galned as much as 300 lbs./bead/yesr, maintained
body welght during the dry season and weighed 950 pounds at 2 3/4 vears of ege. At

this same location pastures of Rangaroe grass (Themeda australis) and spesr grass

(Heteropogen contortug) never gave gains of more than 100 lbs./head/year; much of

i
i
|
1
1
I Gi. Overseeding native (matural) grasslands dn Australia with Townsville lucerne
1
|
i
lt iz was lost during the dry season; cattle were marketed at 6 to 8 years w%th B QAT
'ga% weight of 350 lbs. It 48 significant to note that grazing one steer per acre of
Townsville lucerne was equivalent to feeding 2.0 lbs./head/day of a high protein

lsgppxemeﬁt. Also, brood cows on native pasture had a calving rate of less than 43%
as 1cmparea ta 68% and more when grazed on Townsville 1ucerne.$j

Towngville lucerne is an annual legume that produces 6000 lbs./acre or more of

dry matter, plug a seed crop of nearly 1000 1bs,/acre during a 3-month railny period

1n norchern Australia. It is grazed in situ during the remainder of the vear and

seeds are acrually licked from the secil. This legume has helped te revolutionize the

tantle rarsing industry in Australia. It cameg originally from Brazil,

-

This suggests

he unexploited potential of other legumes found in the tropics.

C. Improvement of Natural Grasslands

Pasture and forage research with patural (native) grasslands in the tropics 1s

i

ssentially unexploved. If the projected animal proteln needs (as based on expected

I"’f Personal communication with M.J.T. Norman, Division of Land Research, CSTRO, data
from the Kactherine Experiment Station, Northern Territory.
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nerilarion increases) can be accepted as a target (Appendix H) parts of these immense
areas noat be move pifectively utilired. Thexr development will be slow and arducus
hur nroads have been made and man's quest for expansion pushes still forward and fur-
th-r tnto the hinveriand {See Appendix I for locations and descriptions of the natural
wrasslands in Latin Amesricas, Cartle numbers in Latin America have Increagssd in re-
cent o vears {(Appendix B), and even gieater numbers are projected for the future, as
sicwr By rhe antigaipatad 1975 estimate in Colombia (Appendilx 1),

Frobless encountered 1n pasture and iarage improvement in the partially developed
reosonn (e x. Boulivar cavannabs ot Colombia and Costa Rica) can be compounded for the
rerre remole and undeveloped sreas. Research should lead the way and several develop—
TenT s waggest that wmproved production is feasible. At the "La Libertad" Experiment
Statiin divisions into smaller grazing blocks, comtrel of brush, and cccasional mow-
108 iicreased the carryving capacity - approximately 2.0 hectares per beast as compared

-

l tn 1b.0, The modalied pasture and grazing management caused some of the more desir-

able wr1ass species €o increase and eliminated some taller growing, less consumed types.
Ivieasing the sctocking rate alone may oot always give significant improvement as demon—
sitared by work in the Novchern Territory of Australia. Eeplacement of pative {(natur-

Trzwds speries with more nutritive grasses [still rustic but productive on the low

ity woi1ls - e.p. wolasses grass (Melinis minutiflora), Axonopus micay, Hyparrhenia

e,

_sli o an increase the carrying capacity and elevate pasture output. At the "Bl Pinal"
ot mear Orocue in the Llancs Orienralis, a molasses grass pasture supported one 300

% wTver per hectare and gave a livewelght gadin of I50 kg in 10 momths., Normal stock-
vy oo Uity ranch was 10 hectares per animal. An example of the possibilities has

{se Leen demomstrated on a ranch in the Lake Maracaibo region 10% north of the equa-

Te, without irryigstion but on improved and well-managed pastures, 1800 cattle

iv1ed on 2,000 heorares.

Caprovement of natural grasslands should proceed along an evolutionary pattern

ftun ~auple Lo mure intensive management pIthiQEb. During the procesg improvements
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such at the follswing should be considerad: introduction of more productive and nutri-

t1s prasses  and legumes, use of fertilizers (Appendix K), improved grazing manage-~

»

I ment and use of supplemencal feedstoiis,
A srody of dry marrter digestibility of natural pasture forage in Augtralla was

l considgerably lowe: than antroduced {improved} grasses (Appendix F~3}. The reduced dry

i matler atske was &v:ikang, being about 1/3 that of the improved grass,

4
1
g
]

studies rn North Gueensland, Australia illustrated some of the improvements which

l; an b maule with narive pastures {appendix 1-1)F An undeveloped native range carried

y

: Sl vzl oom 30 aures with a vearly outpui of 2.0 lbg. dressed meat. Clearing and

:

? devel.o.n2 the sred wirh sown pastures lowered the stocking rate ro 3.0 acres per ani-~
: mal, . obie oo yeardy gain of 189 1bs, or 63.0 lbs.facre/vear., There was a cost of $13.00
I;:av:’:z ore tAustrarlant tor clearing, fencing, seeding, fereilizing, establishing faci-~
1

H : , ;

: l*‘zt;c«'-‘s ot water . dipping and animal handling. At the current price of $20.00 (Aus-
i veLtaamd opar 100 ahs. of meat expenses were defrayed during the first year of opera-
;3’; -

§ l: 1o Coappendix =23, Such phenomenal results are not te be expected with all under-
% fovesd cped zrassland areas, but they do suggest tremendous potentials.

z

l D, Pastore and Foragze Crops Introductions and Regional Testing

H . na.L 1e!

H

i 2o the devalopment of a Pasture and Forage Program one must take inventory of

i I:f“ present sitwation which suggests the evaluation and utilization of those grasses

Ed

}

l;;uJ fooumes currently in ase. Introductions and assessments of pasture and forage
spe «re continually done by research workers at the experimental statioms and Coll-

&
l“,lr:%:‘i 2f Apgcivelture and by ranchers but additicnal knowledge is needed. Species and

—

“stion s available to indicate adaptation, forage yield, and response to fer—

1
kS
R
3

!
4
1

i
!
1
i
i
£l
¥
#
!
H
1
H

ihizer

l‘a; teral trials have been conducted in a2 number of locations in Colombia since 19535,
I Similar evaluations are available from other countries, but net always con-

senlentty tound in published form.

l Consrdeving the extreme [ limatrcal, edaphical, and ecological conditions in

Laill o Aferlt d e réglonar streening and testing wrogram should be institured in colla-

e i A o o AT e S L
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boration with orher Bational programs., Information is needed about 1) adapration,

Fslt it tve value ar various tiumes of the vear, 5) flowering and seeding, 6) prevalence

L
-

lirsaises, 1nsects and other pests, and 7)) persistency. Agronomic evaluztion should
e carrled cut under ar least two levels of fertility. Such trials can be handled
simiidar Ly to the fnterpational Cereals Uniformity Tests. These testing sites should

I £ soisonal production, 33 guantity of herbage on a seasonal basis, 4) qualivy -
l ot ote Tshow places”™ bur desigped to evaluate the species under conditions comparable

1

e those under whach they will be used {Appendix M). Since seed and propagating ma-
L
ey o ls oare not generally available, CIAT headguarters can serve as a focal point for

lu;;ré; mereening, maintaining, and distributing of materials, and in the accumulating

and grsseminating of anformarion,

L3

3 < - > ¥ x v o
luf‘ Lhorr nurritive value and ingestion with animals becomes imminent. It should be
l apt1nomind that ecolegical factors may Influence nutritive value. Intake and diges-—

tibiiily data tor most pasture and forage crops have been obtained by cutting and

T

fevding to individually penned cattle or sheep. Descriptions of these techniques

may e found 1n the literature. The quantity of {orage needed to measure intake

l»mrl trgestibliity with steers and with sheep (approximately 2.0 toms and 250 pounds

§
H
1
H

I dre hav, respectively) preciude the use of these methods to screen the many
DA B

opioal prasses and legumes. Suvitable laboratory technigques can be used to advan-

[ —

'..15&.: t) Small herbivorous animals, such as the rabbit (which is not suitable because

cw o digestive efficiency for roughage) and the swall marsupial Setonis brachvurus

[
L

I:%z;"za hds a puminant-like digestion. 2) Chemical analyses for determinations of pro-—
*

S8 and

ctude fiber, but velationships with digestibilivy are highly variable; sol-

T
[b_ie sugars which are related to digestibility and perhaps to intake; silica which is

|omu3ej§; agsocrated with crude fiber and negatively related to protein, sugar, mols-
ure, and digestibility; and morsture which is related ro intake and digestibility,

po I vatro digestion an which samples of feedstuffs are incubated with rumen liguor
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and o proteolytle enzyme {(pepsint. 4) Nylon bag dry-matter digestibility in whoch

ot ben ol

I

terdutult are submerged in rthe rumen of g fistulated animal., The Tacvtor

tvee technigues are simple, vapad, inexpensive to conducr, reproducible under con-

-

trobivd condrtions and require smatl samples of forage (Appendix N). Beverol svedics

have shown thar they are comparable to resulis gbtained by in vive rrials,

witere Inrage guality 1s measured and described in terms of animal performance. Ani-
meed +osaluation trials provide dnformation for the forage agronomist and the animzl

s 1entist and chey must be collaborarively carried out.

f. Pasiure and Forage Crop Improvement through Breedine and Generics

litrle work has been done on breeding and genetical reseavch aimed at posturg

ame forage crop improvemenr in the tropics.

- I PR T

Most of the plant breeding eofiort in the

g I These methods cannol reproduca the effects of selectaive grazing in the field

troprcal regions is directed toward crops such as corn, rice, oil sesd, pulses, cotion,

e LS

cuiac, woffee, etc, as shown by the FAOQ World List of Plant Breeders.

: Grass onmd lep-
% ume breeding in the tropiles and subtropics remains in the pioneering stage with work
é l done mainly in Australia and in the U.8,A. -~ Georgla, Texras and Florida. Simplo wuss
i

! l selection has bezn carried out at Kirale, Kenva and specific hybridization (mainly

i

i with eiephant grass) was accomplished in India. Most of the improvement has been

i

&

T

A wealth of material exiscs

S

la«:hiéved by selection zmong naturzlly occurring types.

o bt

in the tropics and the array of diversity is generally unknown. In most tropical

lboumrms 4 vast stoiehouse of native grasses and legumes await genetical invessdpa-

tion.

i Ia&z 1

o

; itural enterprises into uncleared vegions may result in the loss of valuablie
i

tonly a {raction of the available gene pool has been assembled. Invasien of

i

: l“ate: 1al needed Tor continued progress in pasture and forage plant improvement.

ine characteristics sought im the selection and breeding of tropical grasses and

liﬁmww are as fcllows: increased and preolonged herbage productden, high qualicy 1o

D ograsses ~ a medium level of legume acteptability could be an wlvanca,o for osoaioto -

encys, rapid regeneraticn after defoliation, tolerance of pesis aod diseuasc C o

ljae which implies leafiness and high nurritive value, high palatability (cupoe.isily
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parabilicy with other species, unifermity of flowering, adequate sead formarion, ease
l of establishment, and efficient Rhizobium symbiosis for legumes, Thirs broad spectrum

cannat be explored concurrently, Investigation has shown that improvement can be

I attained with many of the characteristics: bermuda grasses {Cynodon dactylon) have been

l"merj for increased forage vield, a haigher percentage of leafiness, extended period of
vegetat tve growth, improved anamal acceptibility and recently, using the nylon bag tech-
I ninue Lo measure digestibiliry, a varlety was developed with superior nutritive value.

Bhodes grass (Chlords pavana) selections were made for the following: leafiness dur-

e AN A R A TR ettt Eaa AT T AT T T e

1ng the summer {rainy ssason), unlform seeding in the autumn (cool, dry season), drou-

:
t
:
:
&
.

tabristy ias been encountered among types of Setaria sphacelata. Differences occur in

crude protein values of guinea (Panicum maximum) and Paspalum plicatulum. Increased

lg,‘rz:: tolerance, improved stoloniferous habit, and more dense swards, Varilation in pala-

ency was noted among types of Sorghum almum., Increased forage production, in-

ot

lteabiﬁ ied stolenifercus habit, amproved persistency under dry conditions and less

seed pod shuttering developed with Siratro, a variety of Phaseolus  atropurpureus,

ﬁ.J

3 o»
Loa ok

lj\m

nces in such characters as time of maturity, rate of growth, forage vield, sto-

development, size and shape of leaf were found among varieties of perennial soy-

bean tGlycipe javanica). OStudles have shown that nutritive differences occurred among

lss@%e;mons of Paspalum plicatulum (Appendix ).

g
]
:
&

lant populatiens. Diversity is wide in cross-pollinated types but little or none

lp Mode of repreduccion in a species determines the extent of variability in its
l:xz&u within closely self-pollinated ecotypes. Phenotypic and gendtypic differeaces

do ¢onur among species found in different regions. Apomictic strains usually have

B T

! l:cmze‘ depree of sexuality and variability. The manner of repreoduction is known for

43
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e

tropicali and subtropical pasture and forage species but certain processes may
e altered by environmental conditions - e.g. more than 50% crogsing may occur in

orage sorghums in the tropics as compared to 6% in the temperate regions; gainea

-

srasses (end others) may flower rhythmically in areas with distinct wet and dry sea-
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sons buvr throughour rhe year in localities with intermittent rains,

I 4 breeding program a detatled knowledge of floral biology is needed, such as the fac-

tors intluencing flower initiation, season of year when flowering occurs, time of an-
thesis, interval for pellen tube development and rate of growth down the stigma to

l[%;e ovile, and mode of embryo development where apomixis 1s suspected,

It is possible that CIAT will not Initiate breeding programs with a heost of

lspau z (o1 even one) becaunse of the vast array of pasture and forage crops available,

The role of

lP: Serams.

lﬁ % nipght be condocted at che CIAT headquarters.,

(e,

CIAT =ight be that of ceoordinating and supplementing work of the National

Seed Production and Distribution

l an improved wvariety or selection has no commercial value without an effective

LR S A

scheme for seed incvease and marketing ~ this deoes not exist in Latin America nor in

Teac.

PR S

A substantial dmprovement in seed production rechoology must developn in the

-

topics so seed of useful tropical pasture and forage species flow freely in national

and international trade channels as occurs for the temperate species. The system

lsad in temperate reglons embedies an immense reservoir of production and merchandis-

g rescurces and skills.

N e St B
ERERPRP- ANTRPRSES

Through vears of development, sead production and mechani-

tign has become highly speciaslized enterprise in temperate zomes. Somehow a pas-

re seed Industry must be developed rapildly in the tropies. Tt will require the

b et Rt e o, SR TR i

wobilization of knowledge from the temperate zome amd adaptive research in the tropics

-

ld subtropics. Determined ingenuity, persistence and capital will be required to

i; iduac large supplies of quality seed of tropical grasses and legumes. Tropical spe-

?

5 are piten’bulky vines, towering tussocks and woody shrubs with low seed set and
b

e 1ezdily shattering pods and/or inflorescenses with non-uniformity in seed ma-
frurity,

] Hot and humld envivonments heap added problems onto the task of harvesting,
1

slrmg and preducing high quality seed. Thus, scarcity of seed of good germination,

purity and viability 1s a critical problem.

]
[
!
i

Before launching

Some of the more basic investigation with floral biology and genetical stu-~
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In the early 1960's the state departments of agriculture in New South Wales and
Jueensland, the Universities of the two states, the Division of Plant Industry, the
Divigion of Tropical Pastures, and several private seed companies launched a coor-
dinated program to devise means for seed multiplication, processing, and distribu-
wm of tropical gprasses and legumes in Austrslia. By application of available
knowledge =znd through medifications of techniques and prgceduras, seaeds of named

arieries of several species are produced commerclally — "Silverleaf Desmodium’

{Desmodium uncinatum), “"Greenleaf Desmodiem" (D. intortum), "Cocper” and "Clarence

Glycane” (G javanica), "Nandi” and "Kazungula" Setaria (8. sphacelata), '"Rodds Bay"

and "Hartleys” Paspalum (P. plicatulum), '"Coleniao” and "Green Panic" guinea grasses

{(Fanicunm maximum), "'Siratro' (Phaseolus atropurpureus) '"Miles Lotononis" (L. bainesii},

"Oxley" and "Schofield" Styleo (Stylosanthes guvanensis: syn. S. gracilis), "Townsville"

luczrne {Stylosanthes humilis), It has been demonstrated that seeds can be mechanically

harvested from grasses heretofore never considered - e.g. in Nerth Queensland 1.¢ ton

ot para grass seed was direct combined from 100 acres and 100-300 pounds per acre from
1/

Brarhiariag ruziziensis.

Cevelopment of & seed industry is an lmmense task with many unknowns thus it is
vecommended that CIAT consider employing a Seed Specialist {(production and processing)

to (oordinate efforts in this discipline.

Fersonal communmicatlion with Bela Grof, Tropical Agricultural Research Station,
south Johnstone, Australia.



VILI.CENTERS OF RESEARCH AND WORK IN PROGRESS
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l Colombia
1. Palmira, Cauca Valley
a. Staff - 2 pasture agronomists, animal scientists.
b. Areas of research -
13 Intreducticon and testing, species and varietal evaluation.
2} Advanced testing with selected species using animals as integral part
of evaluation.
a} Crop rotations with pastures and forage crops.
3} Animal evaluation of chosen apecies - some investigation conducted in
past and more projected.

a) Digestibility studies of pasture and forage species.

4) Breeding of forage sorghum and Degmodium species.
HH

2. "Turipana', near Monteria, Sinu Valley.

b. Areas of regearch -

1} Research in various aspects of introduction and strain testing, fer-
£1lity trials, limited animal evaluation of pasture species.
2) Regional testing projected, using animals.

3. "La Libertad", near Villavicencio, Llanos Orientalis.

a, Staff - 1 pasture agronomist, animal scientists.

k. Areas 0f research -

1) Introduction and species testing, agronomic studies at "La Libertad"

*

station and in Regional tests at Orecue and San Martin,
Z) Limited aspects of animal evaluation of pasturss at "La Libertsd™ and
proiected at Orecue and San Martism.

4. "Naitaima", El Espinal, Tolima Valley,

a. Staff - 1 pasture agronomist (part time) supervision and direction from

l a, Sraff -~ 1 pasture agronomist, animal scientists.
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ICA headgquarters at "Tibaitata™, Savannah of Bogota,
b. Areas vl rescarch -
1) Introductaons and species testing and some agreonomic evaluations of
pasture species, orop rofations with pastures and forage plants. !
5. "El Nus'", near Medellin
a. Staff - 1 pasture agronomist (parlt time), animal scientists.
b. Areas of research - Limited introductions, agronomic and animal trials.

Heras For the wmmediazte future it would appear that ICA would offer the greatest

SPpoOTTUnlTY as a colliaborating institurion within the near future. Throughout

the country there are 12 pasture agronomists, three of whom have Ph.D's in
plant breeding, pasture management and crop ecology, plant and soil nutri-

ticn; one has a M.S5. in pasture management and animal nutrition and another

1a pasture management; several will be obtaining advanced degrees in the neav

fature.
Ecuador .
1. Instituto Nacional de Investigaciones Agropecuarias (INIAP), Pichilingue.
a. Staff -~ 1 pasture apronomist, animal scientist.
b. Areas of research -
1) Introduction gardens and species testing.
Z) Limited trials of agronomic evaluations.
3} Projected aspects of animal studies with pasture plants.
4; Limirted multiplication and distribution of seed (largely vegetative).
Z. IHLAY, Santo Domingo.
z. Spat{ - 1 pasture agronomist.
b, Areas of research -
1} Introductions, limited agropomic evaluations of species.
Note: Immediate collsboration could begin with INIAP, moving into animal grazing

trials at the Pichilingue Station anﬁlexpansion of agronomic studies (includ=-

ing, re-evaluation of legume work) ar Santo Domingoa.
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Peru

1. Estacion Experimental Agricela de La Molina, Lima.
a, Staff - 1 pasture agronomist.

b. Area of research -

1) Introduction garden, limited species evaluation and agronomic studies.

2. Universidad Agraria Facultad de Agronomia, La Molina, Peru.

a. Staff -~ 3 pasture agrenomists (teaching and research), animal scientists.
b, Arcas of research -
1) Introducrions and specles evaluations, limited agronomic studies.

2) Limited breeding (selection) with alfalfa.

3, Estacion Experimental de Tingo Maria.

a. Staff ~ %
b. Areas of research =~
1Y Introducticons and aspects, agronomic evaluations; preliminarg species

rrials under grazing some 10 vears ago; limited to the former two at

present,

4. Universidad de la Amazonia - Iguitos.

a. Staff - 2 pasture agronomists (teaching and research).

b. Area of research - Intreductions and species testing,

Hote: With the discontinuous guidance from the North Carolina Project up to 10 or

12 people have been trained in pasture and forage crops development and manage-
ment. Presently most of them are digspersed into other disciplines. A re-

cent move by North Carolina to establish Commodity Programs should create a

-

favdrable environment for cooperation among the experimental stations and

Schools of Agronomy. It is anticipated that three N.C. emplovees will staff

the Pasture and Forage Commodity Program. Since those who hold pasture and

forage positaions in the Schools of Agronomy were formerly associated with SIPA,

{
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Yenezuela

1. Centro de Investigaciones Agronomicas, Maracay (Facultad de Agronemia also

o
L4

situated at Maracay)
a. Stafi - % '
b. Areas of research -
1} Intveducrrons and species testing, limited aspects of agronomic and
animal evaluations with pasture species; in late 50's and eacly 60's
digestibility studies with native pastures.

Fstacion Fxperamentai de Calaboze (situated in the Llanos), reported work

with inrroductions, agronomic and animal trials with pasture species.

3. Esxractien Fxperimental de Aracue -~ reported observations of grasses and
legumes 1n collection and grain sorghum breeding.
4, Estacion Experimental de Zona Arida, El Coji, Btate of Lara -~ collection of
prasses and legumes.
5. Estacicn Experimental del Zuila (Facultad de Agronomia slso at Zuiia} -
collection of grasses and legumes.
Hute: Most of the above Informarion came from the literature so it would be ad~
visable to surveyv the work underway and explore possibilities of cellabora-
Lion.
1. Estacien Experimental Agricola "Los Llanos”, General Saavedra, 85 km., from
Horte de Santa Cruz ( J. ’ .
4. Staff - 1 pasture agronomisg.
b. area’ ot research - reported grass - legume collection and 22 experiments
wirh i1orages 1n 1966,
1) Cellaboravion with USAID and Bricish Mission,
Hore:

The Bolivian tropacs according to ceports of those who have collected and
wotked thete have an untapped potential in regard to pasture and forage

species and undoubredly animal development.
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1. Collese of Agraiculture, Mayvaguez.
a, S5taff - 1 pari time grass ecologist.
b. Atea ol research - prass collection (of significant size).
2. Agriculiural Experszment Station, Rio Pledras.

. Sraif ~ 1 pasture agronemist full time, 2 soil agronomists {(USDA) part

Time,

T

Area ol research -~

1y Intrudustions and specles testing.

2) Agronomi: and animal trials (limited but excellent work) on a private
farm near Orocovis, 30 km. from San Juani economic evaluations,

j. Corozal Experiment Station.

< a. Staff - 1 pasture agronomist (part time) and 1 forage crops breeder
{part time), animal scientist.

b. Areas ot research -~ lntrvoductions, some agronomic studies, limited animal
trials, praliminary breeding of Digitaria {(collabovation with Schank of
Florada}.

4, Guraho Experimenc Station,

a. Staff - 1 pasture agronomist {(part time), animal scleatist,

Area of research - Small pesture and ferage collection, limited agronomic
and animal trials (Animal Science Department}.

Tsabela Experiment 5Station.

L

a, Staff - 1 forage breeder {(part time), animal scientist.

s

b, Research - Breeding ol pigeon pea and limited animal evaluation of pas-
tures and forages {Animal Hosbandry Section}.

b, las Lajas BEaperzmens Station.

da. S5tatt - 1 pasture agionamist, animal scientist,

b. Research - Limited inrreductions and agropomic studies.
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wter Anamal evaluation trisls with associated economle analysis on improved grasses

have contiibuted significantly o the advance of pasture development and sheuld

have appl.itatlon 1o Latln America. Lt is suggested that a feasibility study

be made ¥o survey the

posgability of locating a Latin American Pasture and
Forage Crops introduction Station in Puerto Rico (perhaps as a consortium of

rhe USDA, CIAT, several .5, Umiversities and other institutions).

Yrazil

ey

1
i

. Departament s de Pesquisas e Experaimentacae Agropecuarias (DPEA), Ministerio

RE

'

A

ti1zultura, Rio de Janeivro - Regional Experimental stations as fellows:

4

gu

ingtiturs Pesquisas Experimentacaoc Agropecuarias {TIPEA) do Norte, Belem,

Faia.
b. LFEA do Nordest, Recife, Pernambuco.

iPEa d- leste, €Cruz das Aimas, Bahia.,

4. IPEA do Centro-Deste, Sete Lagoas, Minas Gerais.

e, 1PEA do Centre~Sul, Km. 47, Campo Grande {near Rio de Janeiro).

The Regional centers are being developed by the Ministyry of Agriculture dn

rallaborarion with the IRL Institute. At eiach of the above named 5 sites

plus the experiment station being established near Brazilia, introductions,

sgronomic and pesture trials are underway or projected. Undoubtedly, these

centers represent sites wheve copoperative research could be done but further

details are needed. In addition, there are a number of state experiment

stations where limited research in pastures and forages is cdrried out. It

1

& recommended, however, thar the feasibility of regional collaboration be
explored whrough DPEA,

Z. IRI Institute Research Station, Matao, Sao Paulo.

Staff - ¢ pasture agronomists, with addirional staff located in Campinas

and Rio de Janelros,

Areas ol resesyth - lntroductions and varlous aspects of agronomic and

antmal evaluations of pasture species; legume bacteriology.
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Rote: The most productive and significant pastuvre and forage rasearch for the
"eampos' region has been dome by the IRI Institute at Matao and other sites

{on ranches) in Sao Paulo. Results from these triale are directly applica-

ble and are being moved into the IPEA programs.

(osta Rica

1. Interamerican Institute of Agricultural Scilences (ITICA), Turrialba.

a. Staff - 2 pasture agronomists, animal scientists. .

b, Area of research - Introductions and limited aspects of agronomic and

animal trials.

Note: Pasture and forage investigation at Turrialba has been erratic and gporadic
during the past decade, lacking orientation in the use of animals to evaluale
pasture plants.

Trinidad

1. Imperial Collepge of Agriculture, Trinddad.

Some rather significant and informative papers have been publiched on invas-
tigation conducted in Trinidad. Much of it should have application to parte

¢f the troples. There apparently has been a lack of continuous corientation

in the overall progranm.

Jamalca
1. Grove Place Agricultural Station, Jamaica.

investigation has been reported in areas of introductions, agronomic and ani-

mal studies. '

Note: Before collaboration ig anticipated in Costa Rica, Trinidad, and Jamaica a

survey should be made of present work, facilities and staff.
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IX. APPENDIX
A. The Range Cattle Industey In Florida

Yustations from Dr. W. G. Kitk, animal scientigt,l ot the development of the
rottile rndustry and the fmportance ol pastures along with good herd management a%e
pe:finent.

“The native cow gradeally developed the characteristics that enabled her to
éx:en and reproduce under exrremely hard cenditions., Starvation rations, mineral
deficiencaes, Texas fever, severe weather and complete freedom to rosm weeded out
a1l amumals that had any inherent weakness. The result was an extremely hardy ani~
el that has besn the mainstay of the Florida cattle Industry in the pa&t‘ané is
reday the foundation stock of the state's commercial herds.

"Purebred and grade cattle brought into the state by the settlers usually did
ner last long bul the few calves sivred by these lmportations and out of native cous
were an improvement over their dams and a gradual upbuilding tock place. The one
permanent factor, however, was the Navive cow. When it was proved that th; failure
of the imported animals was due to insufficient feed, deficiency diseases and ticks,
and further demcnstrated that these difficulties could be overceme by dipping, a
coeninuaal alert for tacks, supplying phosphorus, copper, cobalt and iron, along with
betrter feed, the situztion began to Improve and the native cow like the imported
cattle, responded with 8 faster growth rate, greater size, more calves, and higher
GuEiliy meat,

“fme of the easiest ways to start cattle impréve&ent was to provide cattle with
the wsszntial minerals deficient in the native pasture. Mineral boxesg in most pas-
turEs were | ng;elty before 1935 but by 1940 there were few pastures that did not

Cattle at the Range Cattle Station on native range ate an average

41,3 pounds complete mineral per year during a three-year peried, beginning in

Kirk, ¥. &, 954, The vange catrle industry in Florida. Meeting of the Grassland
Farming Commitree
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1948, while those on improved pasture ate an average of 11,8 pounds.

4t the Station show that -ows living entirely off native pasture have consumed an
average of 94 pounds of complefe minezsal in a year.

"Cagprlemen thought thar most of their troubles were over with the disappearance

of the Texas Ffever tick and the corrections of the mineral deficiencies of the feaed.

Furtebred bulls of several beef breeds mated to the native cow gave considerable ve-

'

spense in growthy claves, with the Brahman sires excelling in this respect.

Howaver,

Betrer tatile cost more and needed more attention than the native cow and 1t was this

L8t plus zare that brought to light other requirements., If was not until the ne-

e

34

sity for furnishing a more adequate feed supply throughout the year was recog-

nized that theze was rapid and sontinued lmprovement in the quality of beef cattle

produced.

Yir ts estimated that over one~half of the land area of Florids is used for

pasture. This land ranges from rolling sandy pine land to muck and marsh area with

many inteirmediate types. Over 1,300,000 acres have been used for the establishment

of improved pasture. The work "Improved” is a misnomer in many instances since with

poor preparation before planting and little or no maintenance afterwards rthe results
were disappeinting, even though better types of prasses were planted.

"Overstocking pastures has always been and still is too prevalent. This prac-

tice has resulted In small cattle, lowered production and heavy losses under way

severe conditions. It is estimated that on many ranches and farms disposal of frem

10 to 25 per cent of the herd would result in greater total production with a lower

cest per unit of production. Management of herds and pastures did not receive much

attention until the lower cattle prices forced cattlemen to consider these factors

if thevy were Lo remain in busainess,

"Cattle production is limited by the amount and quality of available fecd. Ui

.
]

improved pastures there has been a steady ingreasge in beef cattle numbers until un

Januacy 1, 18534, there were 1,500,000 head. “Tke average weight of the roape oo 23

Barller rocords
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vears ago was about 550 pounds while today it is 800 pounds, 250 pounds wore., In
addition to insreased numbers and greater size, there are more calves which grow off
faster. Improved feed, higher quality cattle, and changed management practices have

been responsible for the cremendous incresse in beef production and the potential of

Florida pastures is just being discovered.

YA guestion in evervope's mind is the productivity of Floride pastures. Fac~
tors which affect the amount and quality of pasture have recelved much attention at

the Range Cartle Station since it was established in 1941. Good pastures and good

cartle cannot be separated,

"Grede cows having an average of 13.3 acres of native pasoture per cow in a S-
year period praéuce% 268 pounds ¢alf gains per yaar which is 20 pounds poev zore of

pasture, These cows had & 65 per cent calf crop and the calves averaged 400 pounds

when weaned at seven months with U.S, Low Good grade as glaughter animals, Anotcher

group of cows on the same kind of pasture and gupplemented with 10 pounds grapelruit

datly for 120 days during the winter produced 304 pounds calf gains per year and 23

pounds gain per acre of pasture. These results were obtained during winters vhen

feed condirions on the range were good.

“"Cows om a combination of one acre of improved pasture and 4.5 acres of native

range per animal produced an average of 340 pounds calf gains per cow yearly., This
is

an estimated gain of 20 pounds per acre of native range and 218 pounds per acre

of mmproved pasture, There was an 80 per cent calf crop, the calves averaged 425

pounds at wesning and graded U.S, Cood. These cows obtained all &f their fezd from

the pasture. Controlled and deferred grazing was practiced on the improved area but

the cows had sccess to the native range at all times,

Y4 herd of 62 cows having 75 acres of pasture made up of one-third Pangola-

Whire clover and two-thirds Pangola grass had 310 pounds calf gain per acre of pag=

ture and 375 pounds per cow. The calf crop was 80 per cent, the calves weilghed

450 pounds at weaning and graded U.S. High Good.

"There is a lack of personnel with training and experilence to¢ manage an inton-
sive cattle production program.”
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pmanidn B. Lesd Toa, o ooranoand Qaltle Hunbers, Andmal Quupub, Bnergy and Proteln per Capug™
Availablz
) Cal./capet/day 1965 proteins "3%3
Human 7% Inc.Catt. % Inc. Animals Carcas Milk Pots.,
Ragion & Total pop. since pop. .since slavght. wg. pﬂf,; star.
countyy  avoa  Arasie  Grasminz 1965 0 1950 1966 51/52 1965 1964  Cow—  Cereals Foods Milk Total Anizz’
1,000 heciares aoh Y a0 kg. kg . no, T oo, no, g, T

United

States 936,339 185,152 236,214 194,572 27 108,862 35 33,158 265 3665 665 a1 390 92.0  63.1%1

Bolivia 109,858 3,091 11,323 4,114 36 2,317 87 192 220 - 954 270 59 48,6 12,4

Brazil 851,196 29,760 107,274 81,451 56 90,692 76 7,843 191 430 1121 413 1117 71.3  18.7

Colomb, 113,834 5,047 14,506 18,068 60 17,078 15 2,021 208 270 751 357 180 54.4 23.%

Ecuador 27,067 2,854 2,200 5,164 58  1.600 45 278 155 3060 633 239 61 43.7 14.Z

Peru 128,522 2,618 27,823 11,750 &3 3,500 11 - - &80 843 381 68 57,3 183
1 Vene—

zuela 91,205 5,219 16,706  &,752 73 6,755 17 915 176 670 774 291 164 60.1 25.4

e FAO ¥rbk. 19656 and USDa Agric. Statistics for 1967,

=" No. of milking cows = U.3, 15,987,000, Colombia -~ 1,837,000, Venezuela - 3,300,000,
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f«lé&ndlz C. Increased Producrion of Dry Ferage of Tropical Grassces with added bare-
ments o Nitrogen Ferpilizer {Crowder, et al™ Colowbis)

I i, Influence of rate and time of 8 application on feorage vields of pangola grass.
Tame or N Tons/acse alr-dry forage by rates of N {ibs.fﬁ}-a“’!
.i}.;h ¢ 1om 0 150 300 600 900 1200

v lro atrex

e'ezy harvest .40 2.85 6.15 14.95 20,80 24,20

2y 173 every

@i harvest 1.45 3.60 7.05 13.75 18.80 22.60

TG
t L.4a5 4.1% .50 12.35 17.94 21.00

al Data for dry forage yieids are averages of 3 cycles (6 cuts per cycle) for a 3-year
l peried; foral W oapplied for a cycle of 6 harvests.
2. The etier or nmityugen ferrilizartion on vields of five grasses harvested by
.utting evetry 50 deys (numbers show pounds of dry forage per pound of incre-
I ment of Ny {(Vicente-Chandlier, Puerto Ricol
s3] .
!
I s —
] Napier Gras
l 41} i .
b rcimmsncn -
! P
—
l 3 ! 7 Guinea Gras
PR P Para Grassg . .e———"""
] ¢ ore Srase.
e e
o Pangola Grass
l W
I S
- Molasses Grass
1 —
I |
4
l 200 409 840G 1,600
LR EN PUKTILIZATION {Pounds Nitrogpen Applied Per Acre V‘t‘early)
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S T P Fras . hiote- Braci.
. af
l Coppeocimrn 1 YR oratoe oo fndzniel gainea £12%8 pASLUresT
e . ) i};
-~ ) Nitragen Trearpent-kp, Fhect . —
e : _ON-O N i (680 N-2G0
Poutoe LT gean ke hoor . and stocking rate - stzers/hect. {
'N - Loy 16é JHIe2ogny FBULZ. 39y a30(3.77) 612(6.12)
I Y e w216}, Bho 45{% 86 4403 483 B01.49)
R EERL Ty L3016 P5701. 65y 474(3.107% £92(4.55)
' = Nt 241068, 2400 00 4110.98) 47(1.04}
l- is 1 Boeor [ H

I E N N S BN BN BE B .

woibieo b sulfur Qor.

20 kg, sulphur Oct. 1958,

Coteloniar wrass Trasts: .
CaTtie  gswn for omarken a0 d-s yeave of age as cimpatred ro 4-6 undet range
Serderaens oo Brasaa

Than dotiiod yield wver N-0 in rerms of TDN/hect. steers

o el to amd e aveaght gasndhe t., bur did npt affect age of finish.
Response and r-:iduxl 2y winter-dry season applied N greater than summer-wet
=ik O0 BPppiicd N

v respChse o 5> sppesred during the sossnd

summer season.

s

The tasatmenn of 200 keste 0 0 N, 100 kg B0

P and 60 kg & gave an annual

YOLEtGETE LT w45

o over rhe no. Tertilizer control pasture.
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king rares and protein contents of fertilized and unfer-
j68-~day
3 5

sommer season ~ November 7, 1961 to April 24,

November 7, 1961 to April 24, 1962
Live wr. gzin Crude Stocking Live
edtTente fsteer protein rate - welght
fotal Darly in grass  steers  gain/ha,
) kg . 4 /ha, ke,
feririazed 122.8 31 10,10 2.90 356.1
Unfzarvilized i29.1 168 .47 1.66 214.3
Farvitized HET 813 8.73 3 o9 471.8
fnicetstized 135.0 804 6.26 1.85 249.8
Feirnilized 95.8 570 8.37 2.86 274.0
dufer-1i1zed 498.7 588 6.38 2,29 226.0
Fernilized 117.3 698 10.65 3.15 369.5
Untegrtilized 100.8 600 8.68 1.22 123.0
Fertilized 123.1 733 10.21 .98 120.6
Unfarrilized” v3,7 877 .81 1.08 9.6
Feriilized 110.4 657 9.41 1.95 . 215.3
Untsrvilazed 1G2.13 609 B.22 - 1.01 103.3
amplings.
forst B4 duys o aonner .,
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i, Livewelght gains, sto-king (ates and protein contents of fertilized and unfer-
rilized prstures doting 11Z2-day winter season -~ July 18 to Novembar 7, 1961
figiinn, &7 i, Brie1ly

tuly 18 to Nevember 7, 1961

¥
3
|
5
¢
£
;
)
§

Live wr. gain rude Seozking Live
rateer protein rate weight
Geewdoand T Y ednts Torat Baily 1Tl grass steers gain/ha.

kg . . % /lha. kg .

CPAamd ot ka4 o Festilized 16.8 168 6.33 2.06 38.7
Untercalized b 4 5.41 2.23 -9

ol RN 3 88 A D T il g S g it HOD R R R

; - ferm.irzed L4, B 132 4,67 1.75 25.9

: Unte.ziitzaed ~ 05 - 4 3.67 1.75 - .9

:

j 3.0 rangela

' ‘Wig1vasia Fevizlized 19.6 173 4.72 2,63 5Ll.5
drsombans Untertitized 2.6 23 3.69 2.60 6.8

. Ao langany tka Ferratized 8.4 77 6.94 1.17 10.1

1 CEe mExamGTE Unterrilized 4.5 401 5 06 1.13 5.1

Fernilized - 1.9 - 17 5.23 1.61 - 3.1
Unfe:tiliesd 4,3 38 4. 43 1.61 . 6.8
% foastal Bermuda
fynocdon Feytilized - 2.8 - 25 5,57 1.48 - 5.5
s tvlen Unfertiltized ~23 5 = Z10 5.45 1.75 - 41,1

crage 20 B samplange.
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appendix F. Increased Animal Performance with Added Nitregen Fertilizer

I. Case History } {1963 data from Dr. R. Astralaga - Abonos Colombiano, S.A.} =

1,

et

W
»

Location - Cauca Valley, Colombia ~ “La Chica™ Ranch owned by Alfonso Jara-
mrilo Avange.

Pasture and Grazing Scheme - 2 fanegadas (2/3 hect.) of pangola grass divided
into 4 paddocks for rotational grazing (10 days pasturing and 30 days rest).
Fervilizer and Irrigation - 100 kg. of N/hect., first grazing period and 50
kg. thereafiter; supplemental irrigation when needed.

Cattle and Liveweight Gain - 6 CUebu steers of approximately 2 yrs. age per
fanegzada {corresponds teo 9.375 per hectare); daily livewt. gain 0.775 kg. per
animal x 9.37 = 7.26 kg. per hect. or 2,652 kg. per year (estimatod).

Cost inputs and return per hectare¥® -

a. Interest on value of 9.37 animals - 937.50 (pesos)
b. Land investment (8% interest) - 480.00
. Value of N {urea} - : 1000.50
d. Irripation equipment {5 yr. ameortizatilon) - 400,00
2. Interest on irvigation equipment (5 yrs.) - 120.00
. drvigation cost - 200,00
Total 3257.50
Cross retorn (2,6052,4% kg, x $2.40 pesos/kg.) - 6365.80
Net 3108.130

* Pasture was already established - from 800 to 1500 pesot establishment cost.
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2. Case History 2 {1963 dats from Dr. R. Astralspga - Colombia) -

l. tocaticn - Cauca Valley, Colombia ~ Caucaria Ranch owned by Luis E. Sardi
Sarces.

2. Pasture size and grazing schedule - 73 fanegadas of para grass divided iﬁto
12 paddo-ks for rotational grazing (9 days pasturing and 27 days rest),

3. Forralizer and irvization (as above).
Cattle armd liveweight gains {Cebu with results similar to the above).

i fase History 3, 11967 data frowm Mr. John Evansg) -

1. Lovation - Parada Research Station, Mareeba, Queensland, Australia.

2. Panture and grazing scheme ~ 1/3 acre paddocks for rotational grazing - on
2 weeks aud off 4 weeks, with disking after each second grazing period to
distirabute droppings, (Protein peak of grass reached 25 days after applying
N, vearly range f{rom 10-20% on a dry weight basisy.

s. Fervilizer and irrigation -~ 3060 1bs./A of N (6 appl./vr.), 200 lbs. super~

.

phosphate (22% ?205}, 100 1bs. KZO; supplemental irrigatiobn as aseded,

4, Cattle amd liveweight gains = 3 steers (18~20 mo.) per acre, 5 groups turned-
ofi per acre over 2 yr. pericd, approximately 1100 1bs,/Afyr. dressed beef;
average daily gain 1.8% lb./head/fday,

5. Lost inputs and return per hectare - Initial outlay of $250/4 on cattla;
rasture cost of 593/4/yr. (includes interest on land, $43 fertilizer cost,
=A, feer of water at $3.50/A ft. and $25/A labor); return of about $125/4
from established pasture (approximately $50/A establishmenf cost) as compared

tu about Z45%G74 from tobacce {(grown in the same region.)

Dr. B

.
4l

Cref, Tropical Agricultural Research Station, South Johnstone, Queens-
Lant reporred that /0 acves of Pangola grass, receiving 1000 1bs./fA/yr. of
anconiwn sulpbate, supports 3 steers per acre with total animal gains of sbout

1y

2000 1bs. per alre.

oLyl rommunioLaiion and vintb.,
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. Case History 4 - {Datas from Jose Vicente-Chandler - Puerto Rico)
Grass pastures in Puerto Rico responded strongly to an increase in fertiliza-
tion from 600 to 1BO0 1lbhs./a yearly of 14-4-10. Beef production increased from
570 te 1072 ibs./A vearly and total digestible nutrients from 4,300 to 6,700
while cariving capacity was almost doubled, from 1.4 to 2,2 600 pound steers
per acre. Forage consumed by the cattle increased from 8,900 to 13,400 pounds
of dry matter per acre yearly; dts protein content from 8.1 te 15.9 per cent,
which approaches that of legume herbage.
It was profitable to increase fertilization up to 1800 1bs./A yearly. The

additional 500 pounds of liveweight produced was worth $110 compared with

increased fertilizer costs of about 348 ineluding application.

The effect of 3 fertilizer levels on the productivity of elephant grass pastures

Thma—i} Weight Carrying Dry forage 7.D.H. Proteip
per acre gain Capacity Consumed Congumed / Content of
vearly per acre 600 1b. steer Yearly ~ per acre = Foraze
l}:’b}. lbga 1‘10. 158; z
H00 570 1.4 8,930 4,300 8.1
1,260 i,072 2.2 13,400 6,700 15.9
3,000 1,190 2.5 13,600 8,100 i7.6

i

a/ Difference in forage harvested from paired strips cut before and after grazing.

b/ Caleulated from body weights, days of grazing and gains - weight.



76
Aupeisiin P Feeding Value of Troplral Pastures
Medimunm o and minimas dey-natter digestibilivy of truplcal and temperate pasture

slants {Milford and Minson - Australiaj

Maximum Minimum
. Pasture oI specles Countyy digestibility digestibility
Fospalum commersonil Australia 74 31
Lrochula pullulans Australia 57 34
3cthrsconica xnsulpta Kenva 67 45
-.  Orcnard arass -~ var, 537 UK 74 48
. Terennlal ryegress -~ var. $24 UK 80 60

2. Daily animal intake (gm/kg liveweight 0.73) of subtropical pasture plants

when grown in $.E. Queensland in 1962-63. (Milford and Minson - Australia).

Ape of prass in davys

Grasses 35 80 150 250
Buffel - var, HMolopo 79 55 42 22
2. Sqrghum almus - var. (rooble 78 64 49
3. Rhodes - var. Samford 42 40
4, Rhodes - var., fallide 64 62 59
5. Pangola 63 56 29
. Glvcine javanica - var. Cooper ' . BO 92
¢, Phasgolus atropurpureus - var. Siratro 72 75




3. Differences in mutritional values of 3 subtropical grasses when fed to sheep (Milford - Australia).

Start of
1l0-day D.M. D.M. Crude pro- Crude protein
cutting digest, intake tein content digestibility
period Crags % #/hd/day A % Remarks
1.4,87 L. Cenchrus ciliaris L. {(Buffel grass 48 1032 7.4 57 Full bloom,
West. Aust. var.) . leafy.
2. Paspalum plicarulum (C.P.I. 2741) 45 916 4.0 i1 Ear. seeding,
leaves drving,
3. Natural pasture dominantly 41 456 5.5 17 Mature, very
Bothriochlea Intermadia dry -
13.5.57 4. C. ciliaris 44 769 5.0 , 43 Mature, leaves
dyving.
5, P. plicatulum 43 677 3.4 10 Stems succulent
leaves frosted.
6. Natural pasture 35 333 2.5 -118 Mature, very
dr}*
10.6,57 7. €. ciliaris 44 910 7.2 b Mature, badly
frescad
E. P, placaturlam &0 582 3.5 - 9 Leaves and some
srems froscad
Y, Natural pasturs 28 335 2.6 - 98 Bry and scenmv.
L5710, £ cilianas 15 740 .1 24 Frostoed, - evy
drv,
Vi Pooplicatulom 38 359 R - 4 heverviv Yroasted
120 Naraial pasture 3 149 Su2 - 11 Dry apd scemmy,

Frea
[
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4+, Nutritive value of elephant grass cur at varicus stages of growth {Butterworth

and Arzas -~ Venezuela)

ipe of Dry
plants Latter
davs %
30 12
50 1A
71} £

Crade
protein
Z

21

7

Crude D.H. D. M,

fiber digest, intake
pA % gm/kg 0,75

28 65 67

32 50 65

a8 58 70

Rate of
passage
hrs.
45
53

65
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sppendix . Effect of Pasture Forage on Reproductive Performance of Cross-bred Cows
{1935-57) {A.C. Warnick - Florida)
_Grass White Clovgr—wra§s
Srocking rate, acres/cow 2,00 1.25
Precnancy per cent, lactacing cows 47 .00 79.00
Piegnancy per cent, nonlactating cows 45,00 160.00
welning per cent, all cows 64,00 83.00
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Apprre'ie H.  Projected World Human Population and Animal Protein Need

. Fatimated human population and anticipated animal protein per person baszed

\ , i a
on "low” populataion proge:tzons.m/

1967, Pages 263~284,

Exriuding Bussia and China.

166264
105 Range People Protein
200,000 gm/fday
o Low 3,162
L= Medium 23.5
High
th liow 204
£oor iy I Madiam 63.7
High
P! Low 229
ariva Medium 25,6
High
14 Low 248
Medium 11.6
High
Toe W

1980

People
Q00,000

4,071

248

352

367

Protein

gm/day

21.2
24.0
3l.8

sl Tt
(S
L]
o AW D

sorld Feod Problem - A Report of the President's Advisory Committee, May



B s e

i

T

B Y

AP REVESA YO

3

81

Aappendix I, Lecations and Descriptions of Natural Grasslands in Latin America

(Roseveare - England)
1. Savannahs of Bot Climates.
a. Orinoce Flood Plains or Llanos of Venezuela and Colombia.

i. The Venezuelan Lisnos lie to the north of the COrinoco River {2,580 km. in
length) and ocrupies an area approximately 1,000 km, long and 325 km. wide.
Roughly 1t forms a semicircle from the Guaviare River in Colombia {& tribu-
tary of the Orincco} to the Atlantic coast of Venezuela., A gradual slope
reaches from the base of the Andes, which extends into Venezuela, towards
the Orincco but altaitude seldom exceeds 180 to 220 meters above sea level.
(a} The temperature curve at Cuidad Bolivar (eazstern part of the Llanos)

clesely parallels that of Port of Spain, Trinidad, Variation in tem-
perature duving the course of the vear is far from being uniform over
the vast reglon, even at equal altitudes. At Calabaze in the central
Lianos are found the widest monthly variations recotded in Venezuelsa.
{b) Mean annual rainfall fluctuates from 800 to 1,800 mm. and days of rain-
fall froem 75 te 150, There are two seasons ~- a rainy period which be-
gins 1n April, reaches a maximum in June or July; continuipg until Octo-
Ber with cccasional showers into Hovember and December, and a dry pericd
during January to March in which there is ne rain. The rainy season is
alvays accompanied by inundation of vast tracts of land, especially in
the vicinity oif the Ovinoco, '
ti.Fasnt o the Andean range and transecting Colombia from north to south lies
tive Cﬁlombian Llanos. It is divided by a western projection of the Giuana
mizyhlands from the great Amazon Plains further south.
727 In climacic and other envirommental conditions the Colombian Llanos
resenble thar of Venezuela and indeed belng continuvation of them. Mean

temperatures to about 500 m oabove sea level, range from 27 to 30°C.
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(L) Heorth of the Ooaviare River and from the base of the Andes precipita~
Lion ranges trom 1200 1o 3600 mm. and occurs in 70 te 240 days. It is
sasvenly distributad, being interrupted twice during the year with one
seriwd during JTanvary — March being quite dry,

1

oi Central Brazil, The central grasslands region comprise

=arta of the stacves of Sas Pauvle, Rio de Janeiro, CGuanabara, Espirite Santos,

Minas Gerais, Colas, Mato Grosso and rhe Federal Discrict, Climatic conditiouns

z1s varzabie bur this huge region haz a common pattern of rainfall distribution:

Jrequent and haavy in the summer and very little in the winter - an annual

rarge of 1,000 ~ 2,000 sm. Average annual temperatures fluctuate between 19°

1] 2{, .

I PR CY

b

The " ampos cerrados’ are mixed formations of trees, shrubs and underneath
cvasses which occupy extensive areas on the central platveau of the states
2t Sae Paulo, Minas Gerails, Goias and Mate Grosso.

o [ 4 1 . d y : P

.The "dampos limpos” are open bunch grass formations with no trees. Both
types extend anto rhe northern reglon of Brazil and occupy parts of Amapa,
Bruvoima, and Kio BArance of rhe State of Maranhao.

it 15 estimated fhat there are some 160 million hectares of vegetation of

these rypes in Brazil.

woanihihs al Bolivia and Lhe Gran Chada,

golivia - The eastern Llanos or savannahs of the Department of Santa Cruz
and part of the Department of Cochabamba form a part of the large area known

3¢ the Gran Chaco, which 1s shared by Bolivia, Paraguay, Brazil and Argen-

TATiE.

3]

Tie "wet savannatis’, Llanos of Yacuma and Mejos, lie in the northern, river-

ine lands and remain inundated for much of the vyear.

)

=
™
v
o
o
~
o

i
0

reglon of scrub forest interspersed with patches of savannah,

"

gvtending northward fyrom about 307 Jatitude into Paraguay, eastern Bolivia
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and western Braziil - a lowland plain with few interruptions. Some of the

highest temperatures recorded in any part of South America ocecur in the

Chaco., Buring the summer rainy season vast areas are under water.

the Amazon Basin and the Guianas.

1, The great amazon forest ig generally regarded as one vast forest, but
aumeraus srasay savannans dtotervupt the thick cover of trees. The most
wmportant szvannahs arg situated in the northeast on the Rio Branco {to-~
wards the froantier of the Guianas and in the lower Amazon betwesn the Rio
Negre and Rio Hingu cributaries. Flooded savannahs are found along the
litteral and in the lower amazon, with little or no woody vegetation but
& lush herbacecus cover in which grasses predominate. A pon-flooded type

iz comprised of grass and legume gpecles, dicotyledons of other families

and interspersed with shrubs or emall trees (''Campos cerrados™ and "limpos').

Une series of these "Campos” follows the Atlantic Coast {including the isle

of Marzjo - ona of the mest developed zones for cattle productioé}; another

lies aleng the course of the Lower Amazon in the State of Para) another ig
snituated on the wppper exrzemities of the rivers Brance, Trombetas and Jari;

c& fourth extends into the basin of the southern affluents of the Amazon, in
the extreme south of the States of Para and Amazonas.

(a) Temperatures in the Amazon region are not excessively high, around 25°C
with a low annual range. Rainfall for the whole region is abundant, in
some Instances over 3,000 mm. and a high degree of rélative humidity.
itere is z so-called dry season cor summer, July to December, in which
there may be partial or entire absence of rain,

ii.Upland savannahs occupy an extensive area in southwestern Gulana and con-
tinue to the east in breoken form inte Surinam and French Guiana. With an
elevation of 100~154 meters they have an undulating surface, broken with

granite masses which are somerimes heavily forested. Rainfall does not

]

excesd 1300 mm. annually and generally occurs within a four month period,
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Cobulivar Savannabs of Colombia and Lowland Savannahs of Costa Rica. These re~
aens vorupy an unuwsual position among the grassy savannahs of Latin America

vonochat thev contain areas of improved pasturelands which are of vital impor-

Tance in suppiving the meat vequirements of their countries.

1. The Belivar savannahs stretch along the Magdalena River, covering a vast

lowland that seldom exceeds 200 meters, and extend over the coastal region

5
3
)
-
%

clevarions may reach 3530 meters. Annual temperatures range from 27

o A3 U wath comparatively small fluctuations. Rainfall is irregular and

unevenly distribured, averaging 300 to 4350 mm. in 22 to 145 days. One

period of droapht lasts from 3 to 5 months.

t1. The savarnzos of the Pacific lowlands of Costa Rica rigse to 750 meters in
the province of Guanacaste {(which provides a high proportion of the country's

1y

beef}. Tropical temperarures prevail but are of less significance than the

U T

two seasons: winter or wet, lasting from May to November, and the summer or

dry from December to April., Annual precipitation ranges from 1040 to 3050

0,

J. zemi-arid Grazing.

sereieastern Srazzl is hot and mostly semi-arid. It includes the states of Bahia,

wefgipg, Alagoxs, Pernambuceo, Paraiba, Bio Grande do Norte, Ceara and Plaui and

RS b

Wt 58w -

tac dercitory of bernamdo de Noionli, An equatorial climate prevails in about

Pooper cent of the region and subtropical in the remainder. An average maxima of

e Bk AW o

it ¢ oand a minima of 18.6° has been recorded. Two well-defined seasons - ralny

- R

and div ~ are generally recoguized. About 8 per cent of the region receives no

3

oy

e than 235 mm. of rain annually, about 25 per cent 255 to 635 mm. and the re-

oA

cainder over 635 nw. Wath regular or defined distribution the latter quantities

o R

conhd be satisfactory for pasture development but the entire monthly amount may

g vivlent storms of short duration. In some localities thera may be

A January but none afterwards; in some years none may fall be-
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tween Janwary and the end of March with downpours In April and May; aud occcasion-
ally an entire vear may pass without rainfall. In the typical dry zone called
"Sertac', which makes up the greatest part of the region, extensive cattle rgising

i practieced, using local breeds of swmall size and low productivity.
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Appercliz I. Projected Increase

86

. , ., a
in Cattle Numbers for Colombla .~

Projection Agi
1963 1975
00y 0Go

16,667 22,994

18 60

fased on a study made by Harold M. Riley, 1962,

Lnoyease 1 per capita income,

Hote: The 1967 esrimate is 17,078, 000.

/

Projection Bﬁf

1965 1975
G600 060
16,259 18,632

13 29

Jrojection A - 1.J% annual in¢rease in per capita consumption and a 2.5%

“rojection B - Same level of consumption continued as in 1958-60.
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Appendie Ko Productivivy of Introduced Grasges in the Improvement of Natural Grasg-
iands
-+ influence of fertiizzer on the forage vield of introduced grasses.

Tons dry matter per hectare
Grass No fertiligzer Fertxlized a/

AXIRLDUS sToparius g.9 .4

Lrzstaria decambens 1.0 3.1

B AD Npfde Tuld 1.3 6.0

felooPus mloey 3.2 5.6
’...f’_ AL.M i {21{”"&1% 3.& 9.5

Brochiarla decgnbeaqgi 3.5 12.3

FEooedeltdl pUTDUY @un 4.8 32.5

b/ Fg/fhect., - H, 150 at establishment and 50 after each harvest: P 05, 150;

i

P

i

© e,

T

o

o

T

70, 5

l & data frow La Libertad Experiment Station, Llanos Orientalis, Colombia,
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Appendix L, Cattle Preoduction from Native and Sown Pasture in the Ficzroy Basin

Brigalow Eegion of Horth Queensland, Australis (Coaldrake and Smith -

Australial

b, Stocking rates and beef gains with native and improved pastures. : :
Stocking rate Dregseed wi. of meat
Experiment acres/head per head per acre
1bs/vr. 1bs/vr.
Srawe 1 {undevelaped) 50 100 2.0
st 2 Toleared & developed o

SOWD DASLUTES) 3 189 63.0

zoazae 3 {20 of area culrivaced
for winter farteaning) 1.5 210 140

Sorghum almuem/areen panic
Paniculm nmaylmum) pasrture 2.0 240 120

3

s/ It is estipated that where experimental production is held at 1-2 acres per

nead an average gepd farmer will run 1.5-3 acres and the poor farmer 2-4.

e

2, Cost of clearing and establishing pastures in the Brigalow Region of Australia
/

. a
{5,000 acre anit) .=

1. Llearing ~ pulling forest with chain and cable

per acre

drawn between two crawler tractors 5§ 3.00
<. Seed {(mixtuvre of Green panic, Rhodes and Sorghum

alwum and alfialfa 4,50
3. Zeeding ainto ash from alrcraft . . .50
Y. Fepoang: 3 barb suspension fence built by contract

at SBPO?mﬁle for 640 acre unals 1.50
5. Water: Farn dam or bore plus reticulation 2.50
£. Cattle yards and dipping faciliry 1,00

Cost of pasture ready for use $§ 13,00

a/  add cost of house, farm shed and purchase of rental of land, plus interest, etrc.
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Nece: Excerpt of lstrer from J. E. Coaldrake, Division of Tropiecal Pastures, who
supplied the above information.

"If we take the figure of 60 1lb. of meat/acre/year at the current price of 520.00
pey LG0 1b., then the gross reburn of $12.00 per acre per year allows a wlde margim
againat which 1o charge interest, purchase price of store cattle or cost of breeding,
v, This da owhy there e up to 200 applicants for each new block of brigalow land
¢ sovernment rteleases for development.

Thotihe fase uwl brigaiow land regrowrh of the lepuminous tree often becowmes a
st lew. Jrothis s tresred by aerial spraying with 2, 4, 5T in the first season, the

st ol nmw 54,000 per acre fer hormone and flying. 1T allowed to grow on past the

i

ters: o vear then ploughing is, at present, the only sure control, This shallow plough-
g currently costs $1,30 te $2.00 per acre per time. Two ploughings are generally
needad.to prepare for a crop such as forage cats, This gives a return of 300 lb.

2

Pivewerght per acre {or upwards if rains are good) for the crop,i.e. roughly 200 1b,

-

TOJL per acre per vear. Pleughing plus cropping to eliminate regrowth can be a highly

srvittablie business in brigalow country.'
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Appendir M. Adaptation and Yields of Some Tropical Legumes and Grasses in Hawaiiﬁf

Rainfall Elevation Soil Green yield, tons/acre
1. Tropical legumes inches feet {(plus) fertilicy Alone Grass Assoc

Not Irriz, Irrig,

4. Desmodium canmum 60 - 150 30060 v. low ) - - -

b, Desmodium intortum 80 plus 2500 - 20 -

. Leucaena leucocenhala 20 - 60 10600 P 33 535 100
2. Tropical grasses

a. Brachiaria mutica moist 2000 heavy 50 - R

b. Digivaria decumbens L0400 mod . B

g, Pennisetum clandestinum 35 plus H000 mod., L=100

d. Fanicum maxirun: 25810 2006 awod, 100+ 3~35

g, Zanioum maxriman 20-45 2500 mod . 4-8

b Uypoden dazeyion 1580 3000 heavy 40

2/ Dot drow Coopo Bro Ser Unav of Howati, loaflera @01 theough 107 and 110, 111 and il4,

g
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poendis M. Forage Needed 3nd Preiision of Methods Used to Estimate Forage (Quality

of Bermudaz-sss at Tafton, Georgia (Burton, er al)

Mot nod Forage Needed cy

Yo taile ozain of steers 14,500 kg 12.9 - 31.3

matter intake of ateers 2,700 kg 6.7 - 16.9
: natuer dipgestibality {(fed sreers) 1,450 ke 2.5 - 3.2
Seiler grpestiniility {(oylon bap) 40 pm 1.7 - 3.1
ey ravlor pereaentuze B0 gm 4.5 ~ 6.4
l - Twil PICELELD Content 10 gm 5.0 - 5.4
r=rient leaves (dry basis) 4 20 gm 6.7 - 13.0

¥ LLowie Liber Conuent 10 gm 3,3 - 5.3

:
+
B
(i

e

1/

i loerace needed for digestibility studies™

\

. Uiy omsrrer dipgestibility ited to sheep} 100 kg . -
*
S v marter digestibilavy (bn vairo) 8 gm -

i

Porsrmat communication forapge regedrch warkers Cornell Universitcy.

TR

e _—-



Appendix 6.

Differences in Nutritiomal Values of Two Varieties of Paspalum plicatulum when Fed to Sheep

{Milford ~ Australia)

kY

Start of
10~day 0.M. D.H. Crude pro- Lrude protein
cutting digest. . intake tein content digestibilitcy
pericd Variety A a/hd/day Z 4 Remariks
1. 21.11.55 a. C.P.I. 2741 57 1333 9.5 48 Young, leafy
B. C.P.I. 11826 56 1509 16,3 o0 Young, leafy
2. 28.5.5% a, C.P.1I. 2741 42 521 3.0 - 10 Mature, stemmy,
leaf dry.
h, C.P.I. 11826 44 1619 5.3 39 Mature, some
green leaf.
3. 9.9.57 a, ©.P.1, 2741 40 457 3.8 9.2 Mature, iz2aves
frosted, zome
stems gr=zn at
base,
. C.P.T. L1838 50 818 S 4 20 Marure, leaves

.

el e

frosted, some
stems green At
hage,

S N BN WE W
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Praoviam o 1osie lastituto Colombianoe Agropecuaria.
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- Dre. o, 0. Davies and H. M. Hutton and their asscciates who staff

Byvrston of lraopteal Pastvres of the Cunninghan, Samford, Cooper and

Dr. E. Crof and cthers of the Queensland Department ¢f Agrizulture,
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T. Norman and staff of the Division of Land Research,
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bro FooH, W, Morley and staff of the Division of Plant Industry,
uh i,
. e L. Mcllymont and staff of the University of Hew Sou%h Wales.
r. W. M, Willoughby and starf of the Pastoral Laboratory at Armi=
dale, CSIRG,
Loy dealsnd - br. g By Wallace and staff of the Plant and Animal Research

Terter at Rurakura.

2 air = Prs. Do L. Flucknett and P. Rotar of the University of Hawaii.
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ducric Rico - Mr. Jose Vicente-Chandler and associates of the Cooperative ARS
Reweareh Froject located at Ric Predras, and Dr. G. L. Spain of the Agricul-
forel Experiment Statlon at Rio Piedras,
oo 1aloapprecaarion 18 extended to the following:
Heo 0o F. Fentunet, Protessor of Animal Nutrition and Biochemistry,
Virzinla Polytecinie Instizute for a critical review of the propesal and help

o oprepiring Scorion V-0,

By 1. Taytor, Asmimal Preduction Department, Grasslands Research Insti-



P S N luww

U

H03

-
f—

fry Enpland fac a yevicw and critique of the manuseript.
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to the following:

1 the kockefeller Foundation:

i s Heoberts, Asson. Dirvector for Agriculturs,

vy ULl firant, Direstor of CEAT,

b o Ho A, Rodenhlser, Consulrant.

Dr. E. C. Stakmsan, Consultant,

lr. R. Cummings, Asson. Director for Agriculture.

dr. G. W. Burten, Principle Geneticist, USDA, Tifton, Gaprgia.

A. &, Hanson, Sectien Head, Pastures and Forage, USDA, Beltsville

Marvland.




