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mg-term objectiv of thia PWO ect Is to iMMMO the marq1 nutritionl intake ofthe Draziln people, both directly thrcuh the conm=ptton or I proved corn vnrivtiea highIn Waino acid content and indirectly through the use of corn with highquality Potcin inm ifeed ration for rapid and efficiernt !oduction of hogs and poaltry sbtrageObjective of this project is Theto improve the protein quality of c corn thro-.zgh s plantbreeding program thnt will increase the nutritive value of Brazilian corn. 

Thin project Is carried out by the Federal University of Vigosa (Uiw) In the State ofnars Gerais in cooperation with the bMinistry of Agriculture and other agricultural c.rganl
zations In Brazilo 

The Federal University of Viqosa provides landq facilities and technicians to carry cLtthis project and develops cooperative subprojects with the Ministry of Pgricu.tureq stateSecretarlats of Apriculturep other agricultural universitics and governmeat e tities andwith private agencies for the productioa testing and distribution of the nxw varietcs

of hlghl-l'ine corn°
 

USAID assistance is provided throgh a contract vith the Purdue feseareh Foundationunder uhich one corn breeding specialist is provldiA3 tcchnical assistnace to the vro;j,ct.CYn rdk.tion9 limited amounts of equiprnent and particiint trainin are leing Iro'ridod byUSADo UC%-'.ID financi*al assistance will be provided through, FY 71 although some Prtilri x.studying in the UoSo probably will not return until FY l9720 

:4" Is estiimated thit approxritely 80o of Brazol 9 s rural population and neiarly 7M.7 ofhar toatal population suffers from nmalnutritiono0 Pn tc nin( conspicuounly lacn7 in the
Oidct- of rztny young Brazilann children, ,c..
and this in the stage of life xohe&.n - ,cy(/?test g~z.,it] , scarch hns shom tMt ten sh'ould d0.eta co-ditions .in ..ta ifop then children betwein the ages of o-e to five years do not. ent foods ofadeqlu-te protein content value for thbfr needsp thir miental and physical caicities arepsrmarnntly litpalredo In te-ms of achieving the goals of ecOZomic &=d devel.o'xMutg tosay nothing of the hirunitariun aspects, the effect of thiUmassive maslutriti-a ia
staggering. 

Dietary habits are aotorlously difficult to changes especially in emnrging hatlssaahereilliterrcy is high and inaome, loa0 The process is laboriously longnd the a.ssurance of success can never be very great. 
....... ep•


1:nrovement of the nutr.-oal valunof the foo.nds thnt any g.ven population presently consumes aIs far less c-penslve and riuchmiwe extenuive method of relieing malnutritioa lu Brazil the staples are beans end ricabut cu Is rapidly becoming an important dietary item, 

Ccwn la also a major ingredient in aniwal feedp particularly for hogs and poavtry. Asthq quality of protein in coanon corn is low (it is deficient in certain essential protelnbuilding stocnes - the amino acids, lysine and tryptopiane) scarce ard ccstly protein cupplements (sqibeanpmealp cotton seed mealp ft fiahmeel, etco) must be added to achieve efoficleet anial productino TMsesupplements increase the cost of grocring hogs and ctdckena,and in turn autCuaticnlly e!lminate or reduce the amount of these foods from tha tables oflow incme familieso 

UCLASSTFKD
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In 1963 veleaItisto ut Pur'due Univers.ity; dlamyeed that cern Uneo cawtaizive, C'maeskun i w( Opque-2 axtd Flcuzy4-! vet-c unaual-'y );ir;hx in ce-veral azno ficida., e&,pel2y 3Lyoinsand tnihse In uihidi grain cropa are ch Irt deferistt 0 ne 
reccygnized as pose~ar.xng (-Tnit pcrtntia. for the cc-rerctlon of~ mLaImtritien al.~r om 
proteam el-iemyo FtxCUAn, tria-a In the UnIted Stntei and other cotr'it Il~act tbat
 
cctn 11izes ith high ctent, of thzaiac amirio vc~rls ciam mspy an udeqw~tv protaln eblet
 

Aw~ zonrlnt artlmi~n jithout th~e uzao mA :afet tv
 

TIkl mgyartic 1tr-mmsfe Of' tLy-re Uaen~~ to cotthe limri of ~~Zi3~~~' ~o~L~ 

o'Joptied to Bj l~l Omltc nd to ci--v'op ktadL:L.oct m fmr~m iht3 L~le m~t th,%r e 

In Jim~e 196S a Projt Ag-reenrt 6''""3 siri,7( initlatis) Jit CY'&Tj. eZ 'cf ,a
 
yaetca C'Je~pt tir. F-e to i&,cri r ti
Te U221. atne~d ;d~L 

UvOoTt,,r to TT t '(llal : cald & a oa,.dthe~ ri-edId pnovta v in tvl-e 
iLCO-w .S'arikia ji~ hrz to L u jxjdt 

Avi n~t vf t l~l 1)tlpt S ,U ihr~pto (P vo a Ur~yo wCt(,,a tkcuzt and~~ixi 

W-4~10 Aba U, e; ai ZO t -",.on#ii ~t~ 'itv. : ~'~~ad 

0:oEl to.A m! ~ r,- proti, ~sua L r, FU aft~m~. t vz feed!7ri it~yo~/trm 

~~Pe and iLt 3uctA l uz~bl. fond~~c'(tr.21a benc~. to 

Tlvl' pTh2bas CLVeA rrn.aa teil ixi-ae iapj~i iWt ~ to oti,-UXCrDeed r~ and 

cleD i nd ofPxC7P tb~zf arCCC()-.k'IiJ thei lg rc-vlie0 d~nAei ~ .ys.ecor 
t C.Wrid 00 Oft'z'a ?l!At~xq7, be-eJL .. a fromr'tUXVQ;LOfceveCMMize thatYM~ 
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.0 lines5 Cf frxestJmtIo are under wy: 1) the developmnent of an im~roved h~cghxukz~sprotein ard high-'yas41M syn-thetic varietyp nd 2) th. d~welorpment of highprotein and Wghh

lysltne M hvbridno floth endeavors are proressing satisfactorily, The first cVcle of
selection has been cipleted involvIng the ananysis for prote content of 3.0, &Clctim sof , ch the 347 beat wem plonted for further attify ard the second cycle is under wiyo

Two hundred of theze wre anamyzed in the U.S. for i:sine content. 
 2be p.qLv.-2 end Z'1uYC,2 gm.s 1wiva been fLa±d In ccria vrietieu u- itedad to Brazil and ad w ntlca trials insev'eza! parts of Braz l have been started. Yield trinls to date indimte that the posai

bility of producing hh-Lysne varlctiea and lhbri&iz, equal or superior in yield to the
 
vtandazd k~bridsj ia excelleuto
 

Fk'eeling trials on piga and laboratory an-ials have beem carried out by &razillan rccen
ticts in cooperation with the roject and oll substontiate the r.sults of przviou trialI
 
conducted esiawhere regarding the exceLlent nutritive value of the MKMs corn.
 

11 caey, rapid9 and Inexpensive color "tric tecbnlque for lyslne ali is
 

da~'e:nt thrcwz.,h t"-i projccto Althviih techni al difficulties have iacna, th r ae
Leiag :wCxed out nad thin rwthA is expmrcted evntunDy to repJAce the cost ,.y und etive
slow one now used and should greatly spLed tha -cre ni A ynz.of selections. ai2iC'Corn . i.iCu -anh at Viqo:a in t).u A553 and w;a attended by about " r'rOaao
Great vimer.ct.s displayed by scieitists nnd ca'maercial people from various parts of th'e

coantnj aad nmuercus pa ers t-y.re prccentedo
 

Tc planned targets for the project are as follns:
 
"!nc~'grteivto adapted Drasiian coi hybiid. and varieties the Cque-2 and ZW4


Flcio2 genes to i x-ore protein quAlity.
 

2, tialate . of ther2 iz.proved corn stocks In corq breeding pograms at kingstic
tutr' C 9 tovernimtilboth private and thohout Brazil. 

ca.-Aut ne-csaary nutritic 

for hxnns oad animz-J.so
 

C sI teste, to determine feeding value 0 g' corn vrleies 

4, 5,tian two Rzoazil!an scieatists in corn gCeaetics to the TnoDo level In the U.S. and
six to t.e :ovo levl in Rrazil end train other Brac.lian tecYmicians In calTh genetics
and Ticahemistry through nohirt ccarses and onothe-job instruction so tmt w-k may contirtue 
aici -the project ls terminatedo 

50 Strcn.gthen the cambloI.ity of the UTV for carryina out thLs type of research and 
trxaii students in this field. 

6o Fwetm cooperatlon between private Industry, univorsities and govern-mnt InstitutloaW 
beamd on a Emsa.m c ceaum i ,terest in improved corn0 

As a nequi1.te for continued USAID contribution and particpatio, the tfrUa £ol.iing 
amr cowide-erd to be the m~numu= levels of output or achievementa 

MICIASIIED
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In Continued Brazilian interest and proares in the incorporation into adapted Bra. 

,ilinn corn hybrids and varieties of the Opaque-2 and Floury-2 genes. 

2. 	Continued Irazilian efforts to otImulate of these improveduse corn stocka in corn 
ireedlng programs at institutions, both private and governmental, tbrchout Ilra A1. 

5o Cos-ying out necessary nutritional tests to determine the feeding value of corn
 
Traetles for humans ad animalso
 

qhe- commercial seed trade is deeply interested in the project and at icast four Gubstaa
.ial p'i.vate companies are activell 1vrt".cirpating in the develolprnt of new lines of high

'ote2~r corn. It is expected that the couercial seed ccmdpuea will car-ry the mjoar por
:-."A of t.e effort of pblicizing higholysines corn and emcc-.ing faziwa to plant it, 
o 	i=p .vad planting material becow-s ammiu available in larger quantitiez9 tha eteniOa 

ce is expected to a playr an important role in pubielzing the ne coIno 

A clo.se reatlonship has been develoned between the project and the Xd Rockefeler
 
Votmcltions corn proLjram in Colowbiu for the exchangre of breeditg watex.ialo
 

IM:z rous repcirts are ai&%th available in AID/W and USMID/Drazil oa th,- ilinn
ac1 ,.w.Ar.al -sector and the reader is referred to tretu for bac:rZound i.miti-o Tne io 
p~ 'u,. of agriculturue to the Th.azilinn cqonorV is ':ell doctulnated0 Ibis easiy th = t 

IL,'. 	'nt economic activity .1i L razilq etuplyjin, zicore than one ialf the tWoal lab- fc;:-ceo 
3c! ?2,icnturs1 Getor miyJ nour beingr cc.r.)eted by USAID/3Draz.l, will rrLvde a 

, na!'ysis of this iect.or including a discuson of the rmny prooblam and adverse
coit.nu .h',ich the sector £acoso 

Pn mntioned in Section I above,, iialnutrition is widespread in Drazil° I.uch effort is 
uc,: a-nd vi.ll be needed in the fi,.'aeeable fatue to nm'pove the diet of the Dt-nzilian 

p e'po 'The GOD is engaged in numerous profams to Ji.'rove the nutrition of its people. 

In the northeast the situation regarding food production and nutrition has n1.wys been 
er.A1...',.E, and may eiren be deterioratingo In 1%63,9 in the Zona do latap a nutrition sur-. 
shn. d average g'ij c1-oncumtion to be I-MX INr ay,, A similar survey In the same area 
ill )-h :," in is 	 one.499o Uneraploymnt the northeast estimated at around million 

al poorer classes stuffeio the effects of these as shown in the high
in.nt !artality rates and the w'ideprcad incidence of deficiency diaensesp tubercillosis 
E 	 other Ludemic diseases. Children are weaned earJy because the rihb.hr must go to vark,
&,idi:.e fo-db the child thn receives are not sufficient nor of the righit kind to sustain 
anvz': growth and development. Insufficient amoiunts of both calories and proteins are par
tict)D.-%y Cl4-;igicant 0 

Dut 	the situation is not limited to the northeasto Recently in the State of Sio Paulop
the most' hif2 developed area of Draz-il, 69 60,' of all 19=year old boys called up for
m=itnry service were rejectedi,Daiiny for insufficient height and weight, indicadcng
c~c'iron~ mlnutrition since early chilthoodo In Porto Alegrep capital of the ,tate of Rio 

rUOASSIfIED
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t-arde do &ap a surve showed that only 5%of the population enjoyed a nutritional regimccicidered excellent and 250 bad food Intake considered as good0 The other 7
tin had either poor (5EG) or extremely poor (1ZL)alimentation. 

' o'
 

A13most all of the USAIDs agricultural projects are in one Way or another relat-dincreaulnrg the overall nutritional level of the Brazilian diet. 
to 

Some of the more directly
related activities ax ore &A as follows: 

In the ftheest special attention is being given to improving fish pro'uctlcn throughtehnical assistance from the UoSo Department of the Interiorgs Bureau of Conrcclnl 31Firsherleao
 

OCe of the main cbjectives of the agricultural education projects is to expand the capacity of Brazilian instltutions to train the teclnicians required for mart lr. denlopnxnt of Brazil's ngrizultural resources0 Thin will enable Brazil to beco&a riLtive y sael
maTficlent agriculturallyo 

Tbe agriculture research project to which the ULAID is providing assistance thrcugh thRstgnrch oneI - Institute cotract has as of its main tm gools to Ivcrease niricuItluralproauctico in Brazil by securing and making available research data relative o; the iiste ciaical and el'ficient mans of feeding and wmaimging livestoc~j and producing c-alor witt
ligh iF Juutritive 
 vale for human consumtiont 

UJSID/Drazil also assists such organizations as the Rural Ritension Service (P-MCAR)qIticn soolLunch Pr-of.m ((')od the adult literacy proTcam (C uzna AEc), Oi" '3LichAtrCssOt'C.S'on and health education in their activitieso Throu,4; tlca
taw.ia in the . '- o' agriculiture ro-uunity dreXt=nt9 helth 
nt
 

and edactr.nT UalID 
1EJ .Unt ,n.y .rc;ent and futUre Brazilian leaders to the UoSo fa. tr-iaiug Jn .
 
food " 'oection 


U.c&irei 
inproving food t.echnolon , research and participation in prc-,,yi-am forthe of the pvo'le es .ly in rural areas. It has also soaso'cd travelh {:r vlified tochn.c.ians t . nieetings on 

of 
such sbjezts a productionof hi'!,"otein foods as ll os articiavnt irsXao varloua f£lei3 of P endavor to
C~cernces cn c bat1r- rmalntritIon. Unde- another USAID 
project two nutrltl. ists from2 C o Paulo have aircady completed advanced nutrition training at Columgia Universitywucer ShA'D aponrcrsip &ad three more have recently started. 

The manner in uhich the project has been organized and carried out to d4te has been
innuezced by the follaii-ing considerations:
 

Tha fact that the discovery of the importance of fr1,nxivx2mx the C 2 andCAqueFleurycA 2 genes was umde at Purdue University influenced the location of the project atthe ULoV Purdue ias had a close relationship with that institution a ince 1952 and hadalr 4y seunt hi rsine corn material to the UFV for testing before aDy contractual 
azTma flm*t was maude f'or this project° 

LYSSIFID
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Varieties of Pe which perform well in one environment Will not R necessarily do so in anotther° The normal expectancy is that varieties will have to be selected or eupecaially bred for each new eettnrj;. This is true of cornp and it is not amikizsunusuaL to find varieties of corn especially selected for each mountain valley In a given
regiono 

Hence., the problem of developing )dWhigholysine corn for Brazil, a job of breedIngfactors not gaviously considered, requires research involving several operations including
the follo.ing:
 

a) Breeding to introduce the Opnque-2 and Floury2 genes to local varieties. This may
require 20 to 80 varieties, or more0 

b) Biochemical analysis of the progeny to determine protein and wnmun amino acid
 
contento
 

c) Selection and breeding to combine high protein and desirable amino acids spactrum

with other qualities such 
aa high yield and disease resistance. 

d) Field trials at vnrious locations utilizing the facilities of other universities
and of the Ministry of N[riculture.t Research fx:partnient requiriZ riiximum poa,3ible nuwber

of replications to ansue significant differences.
 

sufficient number of trained )vrsonnel capable of carrying out a project of this
sort is not available in Itrazilo It was necessary, therefore, to brirng in a U.S. spcci.ali±

and to train Lrazilian technicians to carry on the work. 

Subsequent phases of the work involving inducement of the farmers to use the nM roterial w.ll be handled by the national extension service (AMIQ) and the cozuercial seed
comonnies0 These latter are m cooperating closely with the project, are utilizing

gcnetic material developed by the projectp and are breeding their own new lines of hig
lysine corn.
 

By the time the project terminates in 1912, it is expected that higholysins corn ofaupvrlor quality and high yield will already be in the hands of the coi-.iercial seed companics and these will be releasing the new material to the faruers. isIt F~xpeir1 expectedthat the extension service will alrendy have acquainted the forrers with the raw uaterialby weans of small, plot demonstrations and hog and poultry feeding iwnuiz trials. 

An alternative nmthod for mounting this project would have beens to organize it kkzmIvthrotgh the iesearch Department of the M'1inistry of Agriculture (E)E)o This approach mighthave had certain advantages since EE is a national organization with research facilitiesin all oLrts of the couhtr-.o Purdue's prior experience with high-lysine corn and firmly
entrenched relatiowship with the UIVs however., tilted the balance in favor of that institutioa. 
 Good relations have been established among EPE, the UFV, other universities and
the private seed Jax trade, and Wt. U .is close cooperation amoog all of these 
gatitieso
 

UNCLASSIFIED
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cmSE or. ACTim 
Use targets to be attained by this project were stated in Section I* Th course of 

action agreed to is as follows: 

la Continue to bdld up the collection cf germ plasm from xxxixtz various cources 
both within :ud outside Drazil and to test this imterinl for protein and amino acid coates 
iee1dq and oth'r characteristicas with a view to gn use in the development of new hybrid 

and nythetic lines adaptable to Branzilo 

2, Proceed with the second and suboequent selecticn cycles (based on the results of 
th first cycle which has b,-en completed) on the basis of lysine content per unit area° 
,.T.e urpo'e is to produce a highclysine synthetic variety as soon as yield (as compared 
vith a standard control) is satisfactoryo It k4 will proably be possible to ptaut an 
increase pqration in .iy 19709 and to have Y.idn limited amounts of a synthetic . ?qu"' 
vuriety ready for release to farmers in September 1971o 

T corn breeding work is on schedule. Thnj first backcrosses of I7 inbred lines 
btir.g converted to paque-2 were rade in February 19690 Conversions of corn populatioaa 
to (Liqui.-2 and Flouxryz2 are in bockcroaso 

30, Continue tom work closely with private seed companies in developing hgb'lysinue 
iorno The four !a-est seed copAnuies are cooporating closely with the pz Lrdindt 
eret din,ique their cin 2 hybridso Thcy ave all received breedinr.t mterlal fra.m 
t-he prn-Jecto A.groceres Drazilgs largest seed =a.n co,..nyp has provided c-e b.':,eding

crials to the project in return, Proceres expects to have 70 tons of a uoub.e-cross 
. que@2 hybrid for release in June 17f0o The Setqentes Company will also have a double

c*o s C)aque-2 hybrid by that date but in an u spacif:ted amounto 

4o Coaerato uith state and federal agencies and private coqpanieu in the developix-nt 
of W.GhLlysiae n corn varieties and hybridso 

5o Assist in the plnning of livestock feeding and = ;hax other ia nutrition studies 
in o-der to en'curage the use of hIgh lysine corn far animal feeding to assist in more 
efoncoical gains (pounds of meat per pounds of food)o
 

6o Proceed with trainin, activities designed to provide qualified technicians in the 
fi2.l of corn genetics° One Druzilian technician is already in the UoSo working on his 
ODo ing ; One of the nix scheduled to study for an 1.1,So degree in Brazil basGnetics° 

-Dlxca started his studies at UI-Vo
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746 DATE SENT/1FROM - Rio do Janeiro 7//0 
SUBJECT - NOCAP1TAL PROJEC PApER (PROP)
 

Development of High Quality Protein in 
 Corn - 512-15-130-247.3 - . 

/ PREFEREDICE: 
 PROP Review Session with Mr. A. Hughes, USAID/Rio 
Di reect or June 18, 1970
 

Dp.D--. ... 1. In accordance with the recommendations resulting from reference -- D.
...
 review meeLing, the Hission hereby submits the following revised tarpet
- ection to the existing PROP (page 4) for the Development of High Qjt
Protein in Corn project: 

2. __ e pl nn.ed targets for the project are as follows: 

., a) Incorporate into adapted Brazilian corn E hybrids and varieties

the Opaque-2 and Floury-2 genes to improve protein quality. 

J. b) Stimulate the use of these improved corn stocks in corn breedingprograms at Institutions, both private and governmental, so that 100 tons--.of high quality lysine corn seed will be available by the planting scasonOctober/Alovember 1970 for the production of double-cross hybrid seed which
,_in turn will make 1000 tons available for celected farmers in 1971 fori 4grainf/ production.
 

c) Conduct necessary nutritional tests to determine the feeding valueof corn varieties for humans and aninimls. 

d) Strengthen the capability of the Federal University of Viqosafor carrying out corn genetic research and to establish at the University
a competent protein analysis an amino acids testing laboratory to be infull operation by project phase out (approximately December., 1971). 

PAGE 
 PAGES
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It is also expected that by 1971 the University vili have an established program
 

capable of continued training of future students in this type of research."
 

3. Target No. 4 of the previous PROP submission - Train two Brazilian scientists
 

and six to the M.S. level in Brazil and
in corn genetics to the PhiD level in the U.S, 

train other Brazilian technicians in corn genetics and biochemistry through short
the above re-drafted courses and on-the-job instruction. - has been deleted from 

concurs with AID/W's contention th.At trainingtrct section. The Mission 
considered as final goals in themaelves, but rather, as
 activities should not be 


project inputs, a means towards achieving the project's targets.
 

4. Target No. 6 of the previous PROP submission - Foater cooperation 

betu:cen private industry, universities and governmental institutions 
based un a 

interest in irnroved corn. - has also been deleted from the Mission's recot: on 
This should be considered as a projectdraft of the target scction of the PROP. 

Course of Action section of the PROP) for the attainment of thenclivit (in the 
overall project goals.
 

5. Finally, it should be noted that it is anticipated that the 
benefits 

the Iligh Quality Protein in Corn project uill be
resulting, from the effortsof 

assioted activities, the Feed Grains Prograwncor,,orated into two other Mission 

..Ad tle School Lunch Program, beginning early 1972.
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