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P&OJECT BAC~GROm.1) 

Hi.ocry of the Project The Florida Miner.l Project !'1o. ~iJI-ObOO • 
• upported under AID contract, AlD/t.-c-1153, ~as started in November. 1974. 
The project w •• reviewed in Nove~ber. 1976 by an .xternal ev.ll~t1on teac. 
Following this review. AID extended tbe project an additional t~o yearl. 
It 18 funded until Nov.mber, 1980. at wbich time it will terminate unless 
further extended. 

Definition of the Problem Miner.l deficiencies occur in mOlt tropical 
and .emi-tropical region. ~f the world. Crazing ruminants are generally lese 
productive in the ••• re •• than in the more temperate clicatee. Low pro
ductivity 11 ••• ociated with di.e .... low pl.ne. of nutrition, climatic 
atre •• and malnutrition re.ulting from aineral deficiencea or ichalance •• 
Kinex.l deficienci'l neult in low reproductive perfonance. high lIortality, 
Ilov growth ratel and lov production (milk, wool, etc.). 

Objectives of the P~oJect !he primary objective of this project 1s to 
determin. the el.enti.l miner.l supplements for graziug anieal diet. to 
incre ... efficiency of weat and mille. production syatellls with a resultant 
lncrea.e in quality aDd quantity of food in LDC. and • sub.equent increase 
in .. ploYQ.nt and inca .. level.. The .pecific objectives are as follow.: 

!. To experimentally determine the locations of minerdl defiCiencies, 
adequaci.a, and t~xici~iea in .elected areas of Latin Acericai 

2. To .atabliah the biological re.ponse and the econo~ic benefit of 
miner.l supplementation of gr.zing ani~al •. 

3. ro evaluate method. of miner.l supplement administration for grazing 
cattlei 

4. To publi.h and distribute reaearch in!orcatian to Iti~ulate wide spread 
uae of mineral supplements for grazing ruminant •• 

MAJOR ACCOMPLISHME!tI'S OF TIlE PROJECr 

The r •• ie. te.m .v.luated the overall progress ~ad. in the Florida 
Hiner.l Project ~ince it w ••• tarted in 1974. but gave special .ttention 
to the acca.pli.bSlnc. lince the previous review in 1976. It is ap~arent 
that thi. pr')ject ha. been highly productive, Dot only in icen~ifying l:!l
portant dietary zineral probleo. bu~ more !QPortactly in developing a 
recognition ..ang Latin American countries that these probl~m. exist and 
ahould be dealt with by est.blishing miner.l nutrition research laborat
i •• and educ.tion p~8rams. 



Area. identifyed io the 1970 review as needing further study and 
development are bri~t11 highligbted in the following sucr~ry. 

1. Continue to atrengtten the research capabilities of cooperatin~ 
countries in evolving DA~~nal olnetal nutrition program •• Significant 
reaaarcb has been initiated io )6 cooperating countries. Jirect1y in
volving 135 national.. 5urveya of mineral deficiencies and toxicities 
are under way. and the effectiveness of prov1diob ~ineral supple~ents 
directly to livestock ia beio; explored in a number 0t locations. 
Leadership by tbe University of 'Florid& has played a viul role in 
st1aulati.:lg cooparation among government, university and industrial 
peraonnel in .aeking 801utions to ~ineral problem. in cooperating 
countriea. Student. trained by the Vnive.ity of Florida are returning 
to their home countries, thua addJ '6 their newly acquired expertise to 
the profeealoa.al resource. of the _"eslon. 

2. Continue to obtain more data that will be useful in def1nin~ 
aineral relationship. amon& ioils-p:ants-animals. Extensive data have 
been collected which indicate that correlations aoong soil-plant-animal 
are low or non-existant for the minerall studied (Fe, ~(n, ~Ia, Zo). Uver 
.ampl •• collected frooD the !lOst productive an1:lals tow&" d the end of the 
wet .eaaon are best for determining the mineral 'tatu. of certain trace 
minerals in grazing animal •• 

3. £atablis~ controlled experiments with cooperating ranchers 
!pd experiment stationa-E0 provide more reliable information about 
the benefits af mineral supplementation. Controll~d experiments are now 
underway io five cauntri~s-- Bolivia, Brazil. Colombia, Peru, Venezuela. 
The primary benefita being obtained in theae experiments are ~proved fer
tility and increaaed weight gains. In one experiment, calving percentage was 
increaMad by ~eral supplecentation froc 50: to 75~. In one experim~ot 
weight gainl were doubled al a re.ult of mineral supplem~ntation. 

4. Eatablish experiments to deternine tbe extent of carry-over from 
wet to dry rea.on graziD~. Prelicinary re&earch data froc Rn experiment 
in Colombia indicate that major benefit. may be obtained by feed-min~rals 
only during :he rainy .easou. further exploration is needed in this area. 

s. Generate rnearch data ..mich can yield COllt: benefit ratios. 
Conaiderable data bave been accuaulated. but not yet analyzed which viII 
be uaeful in detemining ca.t: benefit rati08 frolll !aineral supplegentatioil. 
Preliminary tnfor:ution indicat"!s 8 return of at least double the invest:nent 
in correcting ~ineral deficiencies. 

6. Encourage~~ exao!nation of Qineral mixtures. It has b~cn observed 
that zany :aineral supplements sold in Latin ,\mer:~can countries are of poor 
quality. not meetin8 the guaranteee 00 the labelEI. (ot" eUl!1ple, oln analYSis 
of mineral supplements being sold by five dif!erent co~panie8 1n Ecudador 
revealed that the percent of pho.phoru8 was substantially lower than the 
amount guaranteed on the ~neral label, in one case being practically zero. 



7. Continue research effort. to .implify Qethod. of 4B&esaing 
mineral nutrition status of grazing animals. !aneral resear~h oetho
dology has beed a substantial contribution of this project. aot only 
in teRlil of ai12pl1fyin8 and standardidng the techniques but also in 
developing new practical approaches that can be introduceJ into LDC 
uuge • 

11,. Establish cooperative mi\leral research program 1n 50uth-East hs1a 
and African Countries. Research program have been initiatad 1n J Asian 
coantr.ie. with ~ra r£conoais.ance needed to further ide~tify appropriate 
location* in Africa and Aaia. 

FUTURE NEEDS FOR MI!'IERAL RESEARCB 
AND MInERAL SUPPL~~NTATlaN 

The Mineral Research PToject has made considerable progress in certain 
countrie., and plans should be =ad •• where feasible, to gradually turn 
o.er much ot the reaponsibility for future ~ineral research to scientists 
within thoae countries. Exuples include Brazil. Costa P.1cs. and Colombia. 
This trauafer of re.ponsibility should be preceded by an evaluation of the 
state of readinesa of the Icieotists and the commitment of the governments 
in the cooperating countries. Soma assistance may continue to be o@eded 
in conducting difficult a •• ays. (Even in the United States, few labora
torie. can produce reliable deterQinations of selenium. oolybd~nuo and 
cobalt). In a~d1tion. there are some difficult problems in these countrjes, 
such as "cara inchada It "falling disease II, and "secadera" ",hicn could be 
related to aineral inadequacies and require continuing intensive efforts to 
solve. It would be appropriate to set the schedule for transfer in consul
tation .ith all affected parties. A three year extension of the Project oay 
provide sufficient tice for an orderly and 8ucce8siul transfer in those 
countries with the cost advanced progr~. Ho~ever, the transfer should not 
be tied to an arbitrary acheJule but should proceed in a oanner which will 
ensure that the investment to date will produce useful results. 

In a number of countries. the Mineral Research Project is st111 developing. 
Equipment 11 not :1!t adeq\Utc, technicians are not yet completely trained, 
and financial cOlDClit:ll8ots for independent SUppol't of mineral research are not 
fully developed. Atolr.1e absot7t1on spectrophotometry 1B a basic analytical 
technique in ~iner.l research and involves s~il15 that require eAtensive 
training &ad axperience. The inatrucentation is costly and requires 
technological support in the for: of high quality electrical service anrl com
pressed ga.es such as acetylene, air, oitrou5 oxide, hydrogen, and arbo~. 
Theae, of course, are not universally available. i.f11ere the necessary infra
structure and trained personnel are no:;; available, assistance '.;ill ':le re~uired 
1"f this iaportant project 1a to succeed. 

Soae additional questions, defining areas of research wbich have been 
initiated by the ~niversity of Florida and that warrant developcent, include 
the following: 
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1) Can certain mineral supplements be provided successfully on an 
intermittent ba.ia to reduce cost. as compared to continuous 
administration? 

2) Can low co~t mineral .ourees, such aa aLig, !~ ident1ficu and 
successfully uaed aa supplements? 

J) Can mineral 8upplementa containing potentially tOxic levels of 
otber element. be fed .afely by using them for short periods or 
by feeding an antagonist to tbe toxic element(s) 8i~ultaneou81y? 

4) What i8 the cau.e and prevention of "cara inehad~"? 

.5) wnat ia the cauae and l'revenl:ion of "secadera "? 

Other problms and other countries have been tentatively exploT'J!oli 
concerning application of the same cooperative techniques in improving 
live.tock production through mineral research. '!'he University of Florida 
team membera are well-qualified professionals, have extensive on-site ex
perience, have a record of good judgement, and would be expected to provide 
real aSliatance to those countries that are willing to coop~rate in helping 
th.lelvel. 

RtCOHMENDA'rIONS 

With AID lupport the Univerlity of Florida hal developed a relearch 
',Item that haa been unuaually effactive in obtaininB LtC involvement. 
Much haa been accompli5bed with a relatively SBall investment of 0.5. 
fund. beuuae of the cooperative support from each of the 16 countric3 
involyed. Mineral deficiencies have been deconstrated in each country. 
Governaent officials have been persuaded that this is a problem seriously 
reducing liveatock production and i8 one that can be corrected through 
proper application of research and technology. !bey have responded by 
eatablishing reaearch laboratories for inveatigating Qineral deficiencies. 
Scientiltl and techniciana have been trained. Cloler working relationships 
becween reaearch and extenaion agenciea have been atimulated. Linkages 
have evolved between L.A. (and to a lesser degree Aaia and Africa) and U.S. 
acient1.ts and among scientists from many Latin American countries that will 
have long laating beneficial effects. 

The review team recognizea that there must be a te~ination point for 
AID support ot this project. beyond whicb the LDC. ahould be ~pected to 
continue with 3ineral research on their own. However. they feel that this 
point will not be reached within the re~ining year of the project. Few of 
the research laboratoriea involved will be strong enough at that point to 
aurvive on their own. Therefore the team recocmends that this project be 
utended two years beyond it I 6 propoa~d termination in ~;o..,et:l.ber, 1980. :his 
would provide an additional thr~e years to traa.fer full responsibiltiy to 
each country. They should be 10 informed. 



The review team also recommends that the University of Florida 
and ~lD give consideration to initiating and expanding a 8imilar 
program in Africa and Asia. This would require additional funds. 



BUDGET EXPENDITURES AND PROJ:::CTED COSTS 

1. First Contract (1974-1976) Requested Funds 
2. Contract Extension (~977-1980) Requested Funds 

$450,000 
450,000 

3. Total Amount for five years Requested Funds $900,000 

Classification Available Funds Expenditures Estimated for 
of Line I terns to 10/31/79* to 3/31/79** 11/1/78-10/31/79 

Salaries and Wages $2.17,983 n95,440 $48,200 
Fringe Benefits 30,899 24,488 7,400 
Overhead (45%) 125,102 98,790 25,020 
LDC Counterparts 124,106 103,064 2,000 
Travel & Transportation l33,273 159,868 22,800 
Equipment & Supplies 57,250 33,070 43,580 
Other Direct Costs 30,359 21,765 1,000 

TOTAL $748,972 $636,486 $150,000 

*This ' ..... ou1d complete first four years of the five year contract. 
**Based on Universitj of Florida quarterly fiscal reports system. 

PROPOSED BUDGET FOR FINAL YEAR OF PRESENT CONTRACT 
(11/1/79 to 10/31/80) 

Line Item 

Salaries & 'lJages 
Fringe Benefits 
Overhead \45%) 
LDC Nationals 
Travel & Transportation 
Equipment & Supplies 
Other Direct Costs 

TOTAL 

JI.mount 

$53,000, 
8,100 

27,495 
2,500 

20,500 
37,405 
1,000 

$150,000 




