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SurgARY 

The term "campos cerrados" refers to the area of rather dense scrubby vegetationwhich prevails over much of Brazil's central plateatt. The soils there are deep, havegood a~ructure, good drainage, and the area receives sufficient rainfall to be quiteproductive. 
However, due to soil fertility problems, this area is one of the lowest
in crop production in the world. 
area 

Through the use of limestone - avaLlabl, in the
-
and proper fertilization, the area 
toiuld eventually become one of the higherproducing areas in the world. To date, it 'iepresents NO' areahectares, roughly of 150,000,000equivalent to one fourth of the agricultural of theStates. area UnitedThese lands will provide room for the settlementof large numbers of people
and will be capable of producing abundant food and fiber in the future. 

The expertise is available to unlock the door to production in the "compos
cerrados". 

which 

The short range goals of this projech are to determine the soil factors
limit crop production in the "campos cerras1ios",economically sound to develop methodology for ansystem for making soil tifatment recommendationsinformation gained from crop response 
based on 

data, brrelated with soil analysis, and Lo usethe results obtained from soil investigations as a basis for developing studies in;ast ure improvement and forage production. 

The long term obJectives of the project are to expand and upgrade theag-.ricultural research activities of the Ministry of Agriculture for the ocono:iac
d&v,,lopment of the upland savannah of Central Brazil
proj,,ct ("campos cerrados'). Under thisadaptive research will be Implemented through the institutional',c.F~scrit6rio d struct-urePesquisas e Experimenta ;Zo (SPE) of , implementation Z 

the Ministry of Agriculture.'the project will be through a 3-manRrnsal,,search InsLitute. contract with tie IRI
 
inprov ,r'rnt, hay 

Research activities will include range management, pasture
and silage production, soil fertility management, and cropfield 

rIucational activities will include the selection of potential recipients of
schol1rrs'lips for graduate Lraiing in the United States, on-the-job training, shortco,, :31V., a;iidisominars. M.p-erienced professionals will be sent to the United StatesEor ad-.anr.ed academic training. 

II. SETTING 

Major initial efforts to encourage the developmentbegan in of the "campos cerrados"1960 with the founding of the nation's new capital in Brasilia, which liesin he lhearL of this area. 

The rainfall. An the "cmpos cerrados" area-generally ranginginches - is considered adequate ani the soils are of a 
between 40 and 60
 

texture that permit effective
internal drainage. Throughout the area, although 
underdevelol1,i there are many
expanding trade centers and growing population areas. 
The general topography of the
area doos permit mchanixation. Research to date indicates that high yields can beob ttd by proper. soil management. The prime limiting factors are acid soillow fertility. andField studies show increases of up to 300 percent in such crops as
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corn and , c tton 'whiara olowait ljwo, p iosphorcus, iitn eeu borqni, 2incan 
mY onu 'were a ef pl1s Coplt ~echr Iim~r,z wa a 1)p ed, t o, t h6 soiI 

state auto titio t-e of Sf0 tibon of'shelled corn. has 1een bish as! 6550Q . 
~iscmae ith :only . *:kg I 'no. lin -ftrilizr:aso,,awere 6r 


Under pr vou8 'contract ,arrangement; with USA ,cooperativ z
 
_h__ i -,,,,anvaieU niay..ofA -e ...A'i turo Oo-Agr _. cultur a'

Re(++:)+ E+ ++ FaeraI Di strict near eLlia,hav,- podud

Ieut'. u aieo~L~li 6betw
inter 3 fitt iiivi~le"vensTiis'egi6n rodu~es, practically, notiing eas_ ije'and oo'~ crtiier are applk~d4 .but!if' theyreusd ~eu i s~tment ~S 

1o Sbo~ Iproved gras'sL, land -lguwds may-yield~ten'to"tVwenty tlime3 ore, ,than apastures. T ere are 8evoara lcgte tha apea,aperel <idaI ted 'to th rabut need 
Crteri er'vsitm beor eormniltone can Oj, inzludc t isnes~mae'These 

g~cilis,~ Phastolt atoupr G"" ic and.,Cen'tros -1Rubensccrw ,Sincv,,
have, the,,ability,to fix atnos beric'nitrogen, 4 thus reducing the LaMount o~f 

nicrge'fortilzer required, 'the development of a tropical loguijie could ,be of groat
economic value. 

Tle problem, of forage uitnring ted sas 
' 

leumsassoe ave hedeirb eaonmay'be partially; solved, %utth'
livoats sodurihab eial to. feature6f remaining green and being acceptable,

to lvsokdrngzthe ,dry~seaseri> In addition they have: a'higher. pibtein' content 
than do Brasses. ru0pttoei'th grasses, the most promising areiecikos of 
V)fitriaandr miri~hy underare' fairly, drought resistant and. productiveC~~~~~~ ~ot6 ritceotility. 

hWhereeconomics doesn't justify the imediate developiment of? an area, partial
d0VlOP4_-t, lustie fddtn of mineral sup'plements to cat tle ,!ould increase beef

production. Thc two-fold increased gains and inrease calfiicreasd', ould be through k 
crop percentage. Tile second tage4 of 'this development would result in light-cattle
b~eing inoved' to the improv~ed pasture areas' to be' finished on improve~d pastureo. Thase,
cattle tould be slaughteredat an 'arlier age and ciore capacity would be generat'ed on 
the less~ productive cow ranches 'by their earlier r&movl.' This increased capacity'-ould either go to increased productio through--------------,or the n will''4' 

timlnr lom-cr to. allow the: native range to "come back", where, there has been over
graving. To justify the additional expense for~litw and fertilizer, one ,Ony't,1ds 

4 to considoer that when a cow has one calf every two years a i, interest, is thirty'' 
4 perccnt, there is somewhere betueent twenty-five and thirty dollars invested ti that 

.... ++The +rea :opportunity wi ll be for +the that will fwve'thr 

operation tnat miL aLLOV 1iM to Matte MaZIMUM U60 Of 11s inVeStment by both M&
 
productLion and a'rapid Anv/erntory 
 -turnove'r. 1t- -~--

SGood marketing potential eXists in the Northeast of Brazil ~wherei a beef
producion rficit ha~s to, be supplied by imports ofjeredtbeef,frot, Central andl 4 

Southern Brazil and ,by. cttl on thle, hoof fromaheextentf o pproximately
500,000 Cattle per year.'~4 44~ 
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OTmJNEZR UicLASSIFIED ' 
Brazil a43 m-'lonhad of cate~e~imo 3 o ihd eppuation. t n *produc~o .a per~capita. 'I(Aiswing tio~ nul~n yirct t cteare- (Inry-and ~tat, th -average.dresn 
percentage of I acs~
Given a niutrijtional, ne d' 'o 0 1e50pei)I-."1e11,11 11 1-1.11.unbr:1ef "'ll. 
the.result...... i6 a.......
...... 
 ...
need ncreaserproducti66s4,l85tape e c ap; ta per ya r., T s rh n d tren-wt t. r l
 

. It .uistb remembere ters
that thel slau+-,-.. r tof the lat& agwhich the . s t6 theeabattoirs . f , -s, , a i n +. a ge at, 
animals are' .ent. _.uj.ua.ly 


Wheres, in, ounries -.. ........ .... ......... ... n if;
cattleare . f ........... p r eft
slaughteedI't a 88, product..vity.is919' higha il . a nd,. Il researh
UitdrStates,
should, for ahirers are 'prepaed 16i, ....... 
' noted that the meaetiyiel& per 'hI 6 ert' animatls. ot, 8iJindication of Utielel red 

d '." tee ..... s ne' sle ,1- , -., ,St
is related to thle age or vk iiraaslyear lesstate of developmlent of the stock slaughtere and'correlatedIthe unit o4E pasture required for its production. to 

The Isz nistry of Agriculturewere organized, operates a network of tenty sol testequipped, an~d trained. Iaboratories whichcontract (CSD-2S7). 
by the North Carolina State University soil-testThese laboratories are now prepared "to do largeanalysis, and some of scale soil and tissuethem are already performing this service.J
 

Overlare
acashoweerthesoi-test 
to service lacks field informlationtile effiects of fertilizer application~s on yield, which 

ith rega'4
is necessary In orderrealistic fertilizer recommendations to wokJbased on laborat~ory analysis.progress and includes Somie of this workt isipot atudies as well as'greatly expand field plot work. The proposed contract willthis effort and vastly increase tile utility of the soil test service. 

A most inuinont problem is that Brazil suffers from Severea shortage of trained,personnel in all dinciplines of agricultural science. 
Short and long-term traintng in
brnzil, as well as graduate x training abroad, are needed in order to speedof this deficiency. the- correction
 
ft 

Large numbers of competent professionals Will be needed in thefue 
to cope with thle ever increasing technological advances an progress exilerates.
 
This project will lie strengthened by research conducted LinderRescarch Loan. Under' both projects, the pending Agriculturalprofessors and researchersto the U.S. for £Uivnnca'9'stctdies in agricultiral 

will be provided scholarshipf'31research fieldstwo projects Will be COpeetr not available: iiftBazil. TheIn the developmentactivities Linder the pending Agriulural Research Lon 
of the "ctunpos corrados" since, 

Scrops other than il ssnia~lly cocnrt nthose indicated- in this PROP.This project will beexpanding agricultural credit program in'this aroji, 
further 'strengthened. by. L14 

,addition 
 to substantial annual increas intua as well, asfunding the rest of Brazil.. In,,4avaihblefor
Sassistance is being provided to an increased nuziber of farne r.borw~s'ahya;progan~ei toe Central Bank providing pcaloan funds special' termsOfmodern inputs" such as #mproiiedsevd, 41t for te 'financing offertilizer and'-linewill becof ajor im9 ais indicated bySoil nlssporta 0 tileto success of this project. 
' 
~ ' jl~e 
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UgID assistane to the project will be carried out by mans of a contract with 
I8I ssesreh Institute. mdor the term of which three U.S. specialists will be 
maintained In Brml to earty out the work in collaboration with their Brazillam 
counterparts. The men selected for this assigrment have all had previous lrazili'a 
experience and are already familiar with the problems on which they will wOrko The 
reasons for selecting 112 are that they have had previous experience In borh tbi 
"campo cerrado" soils research and the training aspects of the project. The urlk to 
be undertaken under the mw contract will in actuality be a continuation of wre.c 
already started or in progrse. 1mnce a rupture of continuity, which might Nave 
occured were another contractor to be approached, will be avoided. 

The responsible Brazilian orga izatioan will be the Encritbrio do P.,.,. , 
Expriirnta'o (EPE), of the 4iletwy of Agriculture., Field work rill be c-arrtipc; oiyt 
at cxperinLint stations operated by chW3t nrsga zinn. Reseach Fa planning and 
documntation will conform to establichad nTts in tame by ZPEo 

Project strategy will be esoentially tvo-pronged: A) adaptive research £o , 
economic developrznt of the "campos cerrados" and B) educational and profavairi.l 
improvement of Ministry of Agriculture porsannal. 

A) Ad e search 

To permit epansion of Intensive agriettilture on the 'Cj)co Cerrados', th-; 
priority will be the continued development of a Soll Fertility Research Dfiviaion, °Y' 
i ve(?tigations presently under way on the soiles of the 'campos cerrados" are I" i."! Gfl 
soil samples collected from representative areau. Each unit represents errn. :c:irotsO. 
hectares; 2) chemical and physical analysis have been wade on each of thear.! v.:A1 . 
tLaboratory and pot studies are being conducted on these t' detert , thi ,.to 
racteo.os whicha limit crop production and che quantity of limeatone neecea-xy tro 
neutralioe the aluminum); 3) phosphorous fixing capacities of each of th, soll .; 
(this determines the econctmical rates for phosphorus fertilt r application) 
4) tnative availability of nitrogen and potassium, and 5) quantity of micronutrienP-R 
to apply to each soil unit. Pot teot studies will then be correlated to soil tevt . 
Field experiments will be conducted to develop an economically sound system fo 
mWting fertilizer racocrnndations based on i formation gained frCmerop reaponae dc. 
In order to increase the I efficiency of fertilizer used, wethods of f rtilier' 
applications will be studied. Attention wIll b- given to the specie o-d variety tie 
the test crop, double cropping, and inter.plantng systems0 

Through the linistry of Agriculture Experimental Stations In the "eampo cerbide" 
area, research will be carried out on field crops, pastures, and range management, 

UNCLASSIFIED
 

http:racteo.os


TOO%A 8 5 ~ M(ssi b-

B)Educational46a foess .nalta~rd vwnt 

In'order, to pirep ~ ~graduate: aestudy abrodupericint
~40'of th ~In stzy of ,ApS. i~j~rM.reqearch~G ilbetape e ya Ci,
Training enter'. Tl~e 	 ,og I- earabsmetbo rcicltluiental 

rec plents of lu.s i~a*fos~
 

2Four cadeamic-participant iiandidato* 

loe techniqu..cjijd uee, 	 p'atc 

Jointly aelected lby IRU and 'tile,Ministry of IAriute, vWilx tb- nt the VO. .each' ~y'er .foir degi'e training. 

S3. Urid1e 4the proJoect eff rts 	will bj %Md toiwprove and~xadcoprto ~coordjim tion of 'rejsear~Ii o ~ 4 w besd.oopraio ~~g~lu andn~i 
State Secretariate of Agrciir'Iic 1 Uikriis. o teiutrainfeekral, state, Idustry, an :loat W IitUraeer~ ra
 

to 	 unMute~An follow up the' reeoarch 	 der thnsiacat 3sthe resut itlbepublished in available scientific media*.*.
 
Techical guidance and assistance vill be given to tw editoial8staffof LIP1&'a
scientific journal "Pesquisa Agrope ra a"(h).iw :adioasV 	 support'

wAil be offered to further develop means .to Imp aLve the 	flow of Ii formt~, 1dciaaand 	 problem solutions betw~een research and xerin rg isto . 

( PLANb1LED TARMES 

T1,c 	planned Targets for the project are as followat 

(1) Correlate soils tests to develop methodology for an econwiical]Ly ,"
Ss-ci io makie fertilizer and soil treatment recome~ndationh for animal, and ctop
production In the "campos corrados" area as follo"O.P 

(a) 	 To be able to clafte soil fertility reco~wndations, applicable to~
30,000,000 hectareq by 1971 and 	 to be able to expand thoie we=6 tlona
Lo 	t~he eniecaznpos cqrrados9 area by 1975. 

(bodo feasibility stuti16v on the productionof filcoa-nthe' 
"better" land and to have coat atudy recommnntdutiawu'iialable by'1975 

-' 	 - (2) To correlate ooil tests to develop 'andinitiate a program for gpoingp~turo 2legume crops. 

44 

(a)To reduce per bectare requirements for cheiical nitrogen byO 

4,kilograms 


4 	

and inras h protein cointent of. tte Ioraigea at the iiai tlm~byusing legume crops .that "IfIj" nitroje froitear~notesi 

-0 

K 

444 (b) 	 To'have legumea pasture rvariety reaiedainad r i ~on 	 test plots available, -for.~~ Yte,ntie! arirdionaos ollr by' 
./ 4 4 iitiED cmoo~UMA erco~aeuiyI
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(3)To develop a tIla fertility Reseaech Program tithin the Ninistry of
Agriculture specifically fMr the "co.mpa cerradoe" area. A requisite for continued
 
U.S. assistance to the proejes will be that a minisum of at least 7 new researchpersonnel be added to the U11try of Agricultue's Soils Resenrch Division Staff
before the end of 1971. 
 IA MWItIon, increased supporting budgets must be 0sde 
available on the "campoe COCT&11e". 

(4) To increase beef production on selectad demstration sites by quadruplinginventory turnover of stockem cattle and incrwasng prouction on a pee hoctkare k
basis by a rdnluim of two hundred percent,. 

The increased inventory turnowr will be made poawible by using light weightcattle frem uimDroved cfA 8# on improved permannt pasture and feeding the animnl
until he reaches a desired utight, rather then letting h1m fluctuate in Ed woigh:according to season and the rainfall. &=ch a program ill also reduce t,:' c akth 
rate froo 15 percent to less than 5 percent. The Improved productIviicy pc: 'i,1c..rO

will be the result of soil and pot orkS en fixing legumes, usin- .t.,)roved
pasture mixes adapted to the area, and proper pasture management: and .e...J ,
 

(5) To develop within the Ministry of Agriculture a prograin for InfoarLz:£ -:,dissemination that will roport on activitles within the Ocaimpos cerradsa" wn 
one month. (This is opposed to the present system which takes one year or ao 'C)

iearch findings will be made available to reiearchers., meedmen, fer£.:.".acturers, liveatock breeders, in both the pubflic ancl ?.VLte eecoro AL L2:,L
i-en r jo soil research publications on "a.'1ca cerrade," -=:Mq.viarqili be rvcde 


:&r the Ministry of Agr1icu1,&ael B Of sc-YiC And 1 F
ycoer through 
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