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PPRQJECT EVALUATION St1VARY (PES) - PART II

13. SUMMARY.

Personal contacts have been made through visits and correspondence with

collaborating scientists in fourteen Latin American, four Southeast Asian and

five African countries. The countries presently included in the Mineral

Research Program are as follows:

Latin America - Bolivia, Brazil, Colombia, Costa Rica, Dominican Republic,

ELcuador, El Salvador, Guatemala, Honduras, Mexico, Panama,

Peru, Uruguay, and Venezuela.

Southeast Asia - Indonesia, Malaysia, Philippines, and Thailand.

Africa - Kenya, Malawi, Senegal, Sudan and Zaire.

A list of research personnel, country by country contacts, and research

institutions are presented in the appendix. Linkages and collaborations with

other A.I.D. contacts and national and international institutions have also

been made. Many of these linkages have been strengthened by the contractor's

ability te improve laboratory facilities and in the procurement of difficult

to obtain reagents and materials for collaborators.

Experiments designed to pinpoint mineral deficiencies and toxicities for

specific regions are in progress in all participating countries. Research

data from participating countries is further confirming the incidence of
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phosphorus deficiencies. As an example, 29 recent theses have been completed

in Costa Rica within the Department of Animal Science at the University of

Costa Rica. In one thesis, 100% of all farms had deficient phosphorus

concentrations in forages while 50% of the cattle blood samples contained less

than 4 mg phosphorus. Similar conclusions were reported in all of the other

theses. During the past several years, mineral research data from Bolivia,

Brazil, Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Honduras,

Malaysia, Philippines and Venezuela have indicated borderline to severe copper

deficiencies in grazing cattle. Extensive analyses from vast areas of

Colombia have indicated widespread cooper deficiencies in this country.

Incidences of sodium, cobalt, zinc, manganese, magnesium and other mineral

deficiencies are highly variable and are noted in individual country

discussions. Iodine deficiency is a problem in many countries, with research

on injectable iodine being carried out in Malaysia and Peru. New research

data ar being generated through experiments in all cooperating countries

which aLe designed to determine the mineral deficiencies and toxicities and

the mineral relationships between levels in soils, plants and grazing

ruminants.

Since the program was initiated in late 1974, the mineral status of some of

the major ruminant livestock producing regions of Latin America have been

established. Also, the linitation of minerals for grazing livestock in Africa

and Southeast Asia has become apparent. With approximately one and one-half



3

years remaining, there is insufficient time to accomplish all of the desired

goals for mineral research in many of the participating countries. Neverless,

efforts are being made to gradually reduce support for participating countries

and t sumarize research results.

14. FAWLUATION MMHDOLcGY.

The evaluation consisted of a presentation of project progress to date by

scieztists from the University of Florida to the S&T/AGR representative and

the A.I.D. Project Mtanager. All questions raised with respect to experimental

design, implementation, and progress were answered by the University of

Florida staff to the satisfaction of both the S&T/AGR representative and the

A.I.D. Project Manager. Mjor points investigated, during the review, are

listed in the attached Review Scope of Work.

15. EXTEMAL FACTORS.

As indicated in the Project Paper and other project documents, numerous

mineral deficiencies, inalance and toxicities are severely inhibiting the

ruminant livestock industry in Latin America and in other developing tropical

countrie;. All minerals for grazing ruminants have been infrequei.tly and

sporadically studied. In cattle, the most prevalent mineral element

deficiency throughout the world is plosporus. The most devastating economic

result of [fiosphorus deficiency is reproductive failure, with phosphorun

supplementation dramatically increasing fertility levels in grazing cattle in
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many parts of the world. This phenomenon is illustrated in the r.ajority of

the individual country summaries presented in this report. Other studies also

illustrate a beneficial growth response from phosphorus supplementation. Next

to phosphorus, the most widely deficient minerals are cobalt and copper, but

the extent of these deficiencies has not been as well defined because of

inadequate research. Calcium deficiencies appear to be rare except in dairy

cattle during peak lactation periods. Inadequacies of magnesium, sodium,

iodine, selenium and zinc, and toxicities of molybdenum, selenium and fluorine

have been encountered in widely diverse areas of -ny developing countries but

have not been sufficiently studied. It is within these problem conditions

that the Mineral Studies with Ruminant Animal Project was designed and is

being implemented.

16. INPUTS.

The Mineral Studies with Ruminant Animals Project comnenced as scheduled in

PIO/T M.mTer 931-17-130-514-73 and work under the project continues in an

expeditioun manner. ks a research effort, the project's principle inputs are

the technical services of the University e Florida's scientific staff; which

as irlicatd in the review, has been supplied in a timely, professional, and

conscientious way. The total A.I.D. support utilized through 6/30/82 was

$1,384,455.22 and authorized expenditures between 7/1/82 and 9/30/82 were

estimated at $15,535.00. A funding level of $400,000.00 has been authorized

for the final year of the contract (10/l/82-9/30/83).
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Specific contributions of participating country institutions and individuals

compared to AID/Florida inputs are estimated to be a 15 to 20:1 ratio. T*e

Florida scientists are assisting with difficult laboratory analyses and are

contributing professional expertise for design, implementation and conduct of

research, as well as interpretation of the collected data. The contractor has

also furnished difficult-to-obtain chemicals, laboratory supplies and

expendable supplies for collection, preservation and analyses of samples to

host country collaborators. The University of Florida has provided short-term

laboratory training in mineral research techniques to many foreign

technicians. During the past 2 and 1/2 years, 8 technicians have participated

in this program representing the countries of Brazil, Dominican Republic, El

Salvador, .Mexico, Panama, The Philippines, Uruguay and Venezuela. A

laboratory manual, developed through project funds and printed in English,

Scanish and Portuguese, has been widely distributed throughout Latin America.

17. OUTYI'S.

The supplementation of phosphorus has been shown to dramatically improve

reproductivity perfor,-ince (i.e., Bolivia, Brazil, Colombia, Malaysia, Panama,

Peru, The Philippines arJ Uruguay). A study in Brazil resulted in a 77% calf

crop when bonempal was fed ccxnpared to 55% for the controls. Trials in the

Colonr)ian Llanon demonntrated that the pregnancy rate was increased from 50%

for th1w controls up to 84% when completed minerals wer,. fed. linnefit-to-cos,

ratios have beon at least 2:1 when r*hosr;*orun has bfen ,upplied to cattle with

low reproductive rates. During the pant two years, attempts have been rrade to
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encourage additional mineral supplementation trials in a number of tropical

countries to demonstrate the effect of phosphorus on production under

conditions existing in these countries. Therefore, mineral supplementation

trials are now underway in Bolivia, Brazil, Colombia, Ecuador, Peru, Uruguay,

Malaysia, The Philippines, Indonesia and Venezuela.

The largest mineral supplementation trial to-date involved 1870 cattle in the

Beni region of Bolivia. For the first year end results, phosphorus-supple-

mented weaned animals gained 97 kg verus 77 kg by non-supplemented cnlves.

For the recently completed third year results, cattle receiving phosphorus had

a 12.5% higher calving percentage and gained 21 kg more than controls. From

Goias, Brazil, cattle receiving comnon salt gained only 53 g/animal/day versus

90, 137 and 112 q for animals receiving phosphorus, phosphorus + cobalt +

copper + iodine, and phoshorus + co balt + copper + iodine + zinc + iron +

manganese, respectively.

Visits to cooperating institutions, 1 or 2 times annually, are. necessary for

stimulating mineral research. The program in Latin America initially started

with 5 countries and continually expanded to 14. Prograim in the Dominican

republic, ibk[durris, Panavi and K42xico have been initiated Juring the last two

years. In late 1977, visits were made to interested researchers in Indonenia,

Malaysia and th, 1hilippines. Thailand was first visitod in tbveabeor of

1978. Since late 19713, contactn were estiblished in Malawi, with Sudan,

Senegal, Menya and Zaire becoming active in the program in early 1981.
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The Florida program has provided a great deal of literature to all personnel,

including the use of computer facilities of personnel of certain countries.

One of the principal goals of the program is to stimulate mineral research

within the participating countries. To accomplish this objective,

laboratories hive been assisted by purchase of chemicals, consumable supplies

and occasionally, small. equipment. This project has made and is continuing to

make excellent progress towards increasing cooperating laboratories'

capability to carry out mineral analyses. In 1976, a manual on "Methods of

Mineral Analysis for Plant and Animal Tissues" was distributed to all

cooperati-l laboratories in one of three lanquages - English, Spanish or

Portuquese. Approxiiately 1500 copies of this punlication was distributed.

This .Ainual !;tjndardizxi procxurs for sample collection, identification and

analys' s. 1he :,econd edition of this publication was published in English and

Spinish in 1979 an a reviosed Portuquese edition became available in 1980. The

Florida ritrition I[nboratnry has aided overseas laboratories by performnir

sc=!. of tht, :r)vr, difficult analyses, irocluding cobalt, selenium, molybdenum

and ,ulfur.

Wuriry; tle tiiit 2 and 1/2 years, as part of building up laboratory

ca ixtilitit,-!,, ir-ec-mmnth laboratory training program- have been provided at

Flor idia t, I lax)ratory tf-JiniCiann! from Uruguay, Brazil, Dominican Fkpublic,

El !1Alvador, .i!xico, Pin~una, 1fili|;41n,'*s and Vnezue 1 a. Ib further assist

Laltor ator i -- n-ind io.vvardli;,. procIlur,,n, projtct periOnno l hawv vis ited all

cooperatwl .i1boritar ii? to discnusin and demonintrate la1oratory techniquos.

One or twre lalwratories in oadi country are currently conducting the majority
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of mineral analyses, except cobalt, molybdenum, selenium and sulfur. Several

different experimental designs have been prepared and discussed with

cooperating country personnel. From these, a satisfactory experimental design

has been developed for each of their experimental situations. All phases of

this project have been conducted in complete cooperation with indiqeaous and

international research organizations.

The "Latin American Symposium on Mineral Research with Grazing Ruminants" was

held in Belo Horizonte, Brazil in 1976. This Symposium was jointly sponsored

by Brazilian universities, research organizations and the AID/Florida project.

Each of the 250 participants in the Symposium, from 10 countries, received a

copy of the proceedings in Portuguese. Brazilians presented Ii papers,

University of Florida personnel 12 papers, and invited speakers, 4 papers.

The Syvqosium was a major effort to stimulate research and update the

available information on mineral deficiencies and toxicities in Latin

14nerica. At the University of Florida, these proceedings were translated into

both English and Spanish and an extensive hotographic section was added to

these editions. A total of 3500 copies of the proceedings were printed in

Spanish and English and were available for distributed in 1979.

A large quantity of material related to mineral research has been sent to

collaborating institutions and other interested groupe. 7his has included

reviewn related to mineral reseach as well as theses on mineral reoarch

carried out in Latin Amrica.
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Graduate student programs are an important aspect to the Mineral Feseach

Program. Often students do the course work at Florida and return to their

native countries for the purpose of organi7ing research and collecting data.

Mhen these students leave Florida, they are well prepared to continue in the

mineral research area in their own countries. Currently there are 11 graduate

student progra ; (5 Ph.D.s and 6 M.S.s) in the mineral research area.

18. PURPOSE.

The approved project purpose is to determine the mineral status of ruminants

in developing countries and to develop efficient mineral supplementation

regiies, for rumninants. In keeping with this purpose, the reseach methodology

permit.s rapid determination of t.e mineral status of ruminavnt livestock

populations under study. An accurate review of the mineral status in a

specific r-ilon will permit the reconm~rlation of the mineral suprvlewnts for

correctiyi de iciencieo *ryn/or toxicities. Mineral staitus vatrl,., with soil

type., toraqe .xcie,, aq#! and l4yi ioloqjical function of the ,inimi l.

'The uttinhitc, ot)o.ctiv,, of the r ojc:t i!i to hvv I ive-itoc proIuciurS uoe

nutritior,, ly ! or.mil.itt :ntu.,r. I su.jd,0nts to corro(t mineri )l irt):ancan.

Pesu it:; of !i, rUi .:each to date. hav, e-n pre-,.;,nttN| at AIPA (ttin Amtrican

rioty +I (An I1tl1 Prt1|t)st ion), Pe~r 1c.in ):Iilty ' Ni Ait"l :ci :-1ne, lAtin

[atin Nnerica, pfe iwir -intz'a1 Nn~r ic.in :,n:or,,ix:f-, Intrf l itonAl 14)rknhop nn

Nediryl !;yatt~mi (ANIA) , Cf.~ZA !-riqYni, ThnilandI Mirsiral Confro~nc., Fourth
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International symposium on Trace Elements, Qhapingo Nutrition Conference,

Colombian Animal Production Association, International Congress of Nutrition,

World Conference on Animal Production, Symposium on Feed Composition, Animal

Nutrient Requirements, Wo-ld Conference on Animal Feeding, Brazilian Society

of Animal Production, and International Minerals Conference as well as at

numerous iational livestock meetings. Popular articles are being written

regarding the value of using mineral supplements. The outputs described in

number 17, IxAqe 5 are consistent with the approved project purpose and the

reviewers were able to document significant progress toward the achievement of

the approvted putpoe.

19. Y'CAL/SUIXAL.

As st.ted in the log frame that accompanied the Research Project Statement for

the Minr.il Studies with RIminant Anim-ls Project, the approved 9o1 is "to

ert iClent1y lncren;'? produictivit/ of .I1 I rutnirwints in the dv,! lopling)

eOuntrios". with i ;ro]tit q)ol varying only :d ,ghtly trom ti!e approve-d

pro],-(ct L rIo)-, it in, Lair to conclude that thosie c, trnnt tmvide relevant to

tl, .W 1V,.:T, t of the ;)oo-ct purpos.e w mil, als:o bo appropriate to the



20. BEFICIARIES.

The two direct beneficiaries of this project are the owners of grazing

ruminants, that -espond to mineral supplemenation, and the scientists of the

LDC aqencies who receive valuable training and laboratory equiprent for

application to future research programs. In the first situation, the

livestock owner will experience improved production, via growth and

reproduction rate increases. The second class of beneficiary - the more

qualified scientists - should demvind b;Lc,.r financial arrangements and higher

position.- tlian his collogues.

lh,- livestock owner whos anLmals are extremely deficient in mineral intake

will realize larger returns per dollar involved in mineral supplements than

owner!; who'-, ,ni:.,l have morqinal detficiencier. Therefore, emphasis has been

on the :T):;t ira.-mtic !;ituations for i)r(r&)tional purpores. In the more severe

situation:l, we!ih: qainn have bten doublNed and birth rates were increased from

50A to 754 with -nineral !iupplexm ntation. onomic returns were estimated at a

return of tv& for every ono unit spent on minerals.

Other boneficiarion ihcould be buyers of animal products because increased

roduction :ih uld help to curb inflation in the ni~rket. Increased salable

>roducti: :;.Iiu d allow farm f.vni. le- mwre trney for easential qoods.

Mvurta:tur!r, .o miner.l opf tnict:i and -%u1ler- could alno derive 3om

ttrnt.nil (in.
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21. UNPLANNED EFFECTS.

At the time of the evaluation the project had not encountered any

unanticipated social, health, environmental, technical, or economic

constraints that would necessitate any modificatioa in the project's design or

implementation plan.

22. LESSONS LEARNED.

There are several aspects of the Mineral Studies with Ruminant Animals Project

implemented to date that taken as a whole, would serve as a model for other

projects researching development constraints. The University of Florida's

highly competent staff of scientists were successful in the development of an

appropriate xperirwental design for the project. Following that, a work plan

was drawn up and all inditations are that every reasonable effort has been

made to adhere to it. Most impressive of all has been the ability of project

manaqaement to enter into collaborative complementary interactions with

scientist!- from other institutions in many of the developing countries. This

cooperation ha.; manifested itself in the sharing of equilnent, knowledge ard

faciliti,:s- and to a very large dejree has been responsibl fsr the progress

made urder this; projct. the Inoothlnes! of operations within the program can

attest .a the dedication and ;incerity of the contractor and the

understannlins and re:np.ct develo[ped between donor ind host country

rapro4;intatIves. An ,x>anple of this assoclationship in Jhat it is agreed

that, "data generated within each country is the property of that country."
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23. SPUCIAL CU'MT OR REMARKS.

The contractor appears to have overlooked the possibilities of collaborating

activities with faculty and staff of the Escuela Agricola Panamericana (EAP)

in Honduras. The EAP has well established resources in animals, facilities

and personnel. Staff include professional aauaintances and the students make

excellent prospects for "spin off" benefit. Students who might become

involved in livestock mineral studies will return to their homes in different

Latin American c-untries and/or first proceed to institutions of higher

degrees upon graduation from EAP. This seems like a perfect situation for the

contractor to supperimpose mineral programs i established resources with very

little output.

Copies of correspondence to Dr. Lee Mc)owell were overwhelming evidence Lhat

former collaborators are still seeking guidance in present research activities

from the contractor. These letters asked for opinions on research design,

analyses ne'ded for verifying results, type of publication most appropriate

for reIortirv1 re.;earch results, and preliminary drafts of articles in Ir liSh,

Spanish and/or Portuguese for editing. r&m.ierous request:; havive also been

receiv(d by the contractor for assistance in obtainil tool:i for rcLurring)

bone, blxx and/or Liver s.imples from Live anima. - and in tht procurt-rsint of

certain uJkwmicals reagent:; for laboratories. Copies of literature on mineral

research i:; :iuppli,:d to appropriate -lientint:i throut'iout tOv, wx)rId nd . i

laboratory procedure m-nual, devbloped by the contractor, il widely utW.1 in

doveloping (eountry laboratories. Any of theoe tcmn are hand dol ivord by tlio
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contractor which assures safe delivery in developing countries and accounts

for the excess bagfgage allowances or travel requests. In some cases, the

requestees are former graduate students who have been elevated to high

governmental positions and are thus influencial individuals within their

countries. (The contractor has also frequently supplied copies of general

reports and completed these to the A.I.D Project Manager which have been

distributed to A.I.D. Missions in related environments.)

Reports that the project has been responsible for dramatic improvements in

livestock production with the herds of cooperators suggested a need to measure

these impovements. To date, the improved performance of the livestock groups

due to correct mineral intakes, has been expressed as increases in growth

rates, reproducton rates, survival rates, etc. The research data accummulated

should now be uSed to .mphasize the monetary value of minerals through

cost-benefit projections by using local prices for livestock, minerals and

othe: cosIt factor,. Th- contractor will proceed to develop cost-benefit

relationnhipa; for several different livestock raising conditions from project

results. vh' ,e ,alue!; have to be the most effective tool (incentive) for

encouraqlir i ivstock producers to use correct mineral !,upplements. It is

iqe:fited 'hat; inlorintion be included in the project terminal report.

lhie inten:sity of corresjx)ndence between the contractor and scientists in

dev"'lopin i countr io; ha!; to ho (I trong indicator that the contractor has

d-, olol i l Lsti1l, l Cr,, rolationshipri through Uese mineral research

activitle,, lIwever, it in not alwayn possible to assign a dollar value to
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professional respect from citizens of developing countries for U.S. scientists.

It is also obvious that A.I.D. has received valuable recognition for supporting

the contractor's programs. This review helped to identify these extra dividends

of good will which are impossible to convert to dollars today - but tomorrow

accountants may try to "balance the books." The reviewers strongly suspect that

they witnessed a "solid ripple" which will probably develop into a "big splash"

in the future, while studying the progress of this A.I.D. project and feel that it

is regretable that the project will terminate in 15 months time.

Attachments:
a) Review Scope of Work (13 pages)
b) Contractor's Progress Report - June 1979-1982 (289 pages)
c) List of Collaborators (3 pages)
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ATTACHMENT A

SCOPE OF WORK FOR PROJECT REVIEW

A. PRO!JT TITLE: Mineral Studies with Ruminant Animals

Project Nxrber: 931-0600

Contract Number: AID/ta-c-1153

B. NAME OF CCNTRCT OR: Center for Tropical Agriculture

Institute for Food and Agricultural Science

University of Florida

Gainesville, Florida

C. A.I.D. PROJECT MMGER: Charles E. Haines

S&T/AGR/AP

Agency for International Development

Washington, D. C. 20523

D. DATE AND PLACE OF REVIE: September 27-28, 1982 in Gainesville,

Florida
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E. REET PROJECT REVIEWS: This project was initiated in 1974 and is

funded to September 30, 1983. The last

in-depth team evaluation was conducted in

1979 by an independent group. As a result

of this review, the contract was extended

for an additional three (3) years. In

November 1980, an A.I.D. project manager's

review was conducted which showed

satisfactory progress by the contractor.

In April and May, 1981, Dr. Douglas

Butchart of S&T/AGR/AP, accompanied two of

the contractor's representatives to Asia

for the purpose of reviewing the project

activities on site. The trip report, by

Dr. Butcfiart, covers the observations on

contract progress in Malaysia, Thailand,

Indonesia and the Philippines through May

1981. The A.I.D. project manager reviewed

the opinions of Dr. aitchart for

impressions of project progress in Asia

and received indications that progress wis

satisfactory.
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F. RATIONALE FOR PRESENT REVIEW: A review of contract progress for 1982 has

not been conducted to date, and it has

been three years since a review was

conducted at the home site of the

contractor. The presently scheduled

review date is the mid-contract period for

these last three years of the program.

Therefore, it seems appropriate to apply

detailed attention to a review at this

period because the contractor will have to

begin rhasing down the program. Thus, the

A.I.D. project wmanaqer will be assisted in

this review by Dr. Butchart who has had

previous experience with the project.

The A.I.D. project manager and Dr.

Butchart will: (1) review accomplishments

sinr:e the la!;t In-deptli review in 1979;

(2) evaluate it! work plains and budget

ex.dlturen for the period September 30,

1902 to 30pt:its'r 3(, 1913 C) determine

the imnct of r,,;,,v~ti reuilt s on target

popIulat loovIj ityl (4) utll, -t the lerimon,

learned by thbei contract oijvr-tiont for

guid-oin:- in tur, contr.'ictn or thinI

natur".
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G. ISSUES TO BE ADDRESSED IN

THIS RVIE: 1. Previous management procedures for

project operations in Latin America, Asia

and Africa.

2. Performance of contractor towards

meeting project outputs, purpose and goals.

a. Quality of training provided by

contractor.

b. Linkage established with %tinnal,

Regional and International Research

Institutions.

c. Amount of support generated from

host country agencies and private

individuals.

3. Adequacy of project strategy,

resources input, implementation of work

pl~a, etc.

a. Spunnornhip of workshope or field

days.
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b. Support of host country facilities

in the form of equipment, supplies,

essential materials, training manuals,

etc.

c. Collaboration with other A.I.D.

contractors/grantees and A.I.D.

missions.

4. Utilization of mineral research

results from project activities by host

countries. ghat use has been made by host

country livestock producers?

a. Dissemination of results and

related information throughout regions

with similar conditions.

b. Assistance with publications and

types of phlicaitions included.

c. Effectivenemn of trained

technicians .n homor cuntry.

d. Dotail of btnoficial reoulto trom

ro arch trinin ror t1i nmrll

iiventock protloct-r in dovelopirn; countrlais3
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5. Impact on usefullness of program

results from host countries to industries

and institutions in the U.S.

6. Budgetary systems, proportions of

expenditures for various activities of

project, etc., which cections of the

project are the most expensive, where is

A.I.D. getting the most return for

investment, etc.?

7. Plans of contractor for project

activities beyond termination of A.I.D.

funding. Will some of the collaborators

continue? If so, how will it be funded,

etc.?

8. Wore there unplanned beneficial

responses to some to the project

activitien?

9. Peview on irnpl.iwntation of f inal

year'n work prolrvn aind hvw tho contractor

will Miitn down the projrct actlvition, if

plann atn to do tin.



10. Annual Report from the contractor on

project activities. Review of reports on

trips supported with project funding.

11. The future of this type of project in

developing countries. Where should

emphasis be continued, expanded or

decreaserd with a program of this type? Is

focus on the correct species of livestock,

the most influencial institutions, the

region with the qreatest potential, etc.?

12. Unplanned issues and topics proposed

by the contractor for consider,cion.

Paports from projtect activities furnished

to the A.I.D. project marnger.
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13. Discussion of a project terminal

review scheduled for late 1983. %bat

observations should be made, type of

terminal report prepared by contractor,

etc.?

H. PREARATION OF REVIEW REPORT: Results of discussions and observations at

the University of Florida, Gainesville

with representatives of the project

contractor will be summarized in an A.I.D.

Project Review Summary. The review team

should also have the benefit of reports

supplied by the contractor on project

accompl ishtmnts.



RESPONSES TO ISSUES LISTED FOR REVIE (By Numbers)

1. he contractor encourages and helps host country collaborators in

designing mineral research projects then the management of the project is the

responsibility of the host country scientists. The contract has also

sponsored the training of technicians and graduate students in livestock

mineral research techniques. The actual research program is often done in the

home country of the graduate students.

2. The contractor is providing quality training for bcth graduate degrees and

short-term instruction. In a typical program, the student completes course

work at the University of Florida and then returns to hisAer country to

collect samples of soil, plant and animal tissues from several farms within

two or three selected regions. P student then returns to the University of

Florida to analy,., .ese samples and write a thesis on the study. Short-term

instruction includes training on laboratory analyses or collecting and

preserving samples, etc. Linkages have been established with :;cienist in

National, Nsgional, and International institutions and these agencies are

continuing to request assistance and provide support for mineraln research

project:;. It 11ppari rhat host country collaborators provido more than 75

percent of the support to actual research projects.
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3. The Animal Science Depart-nent of the University of Florida sponsors an

annual Latin American Livestock Short Course at Gainesville which is managed

by their contract representative. The contract representatives also

participates in field days in developing countries and supply a considerable

amount of laboratory reagents, sampling tools and manuals to local

scientists. Seminars and briefing sessions on the value of minerals are

frequently presented to developing country audiences. The contractor has

provided consulting services to the Small Ruminant CRSP nutrition subproject

in Kenya and Indonesia.

4. Local livestock producer associations have requested seminars and guidance

on mineral supplementation practices. Tnezes, articles and reports have been

distributed throughout developing countries on the importance of minerals.

Bepresentatives of the contractor attend and present reports at National and

International meetirrs in Latin ,merica and sia, annually. Copies of

multitudes of letters from former students and present collaborators asking

for tedinical cuidance, verify the tremendous respect for the contractor's

capobility on this subject.
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5. Te impact of the contractor's efforts is generating requests by host

country representatives for mineral products from U.S. companies. In some

cases, developing country commercial firms are ordering trace mineral mixtures

from U.S. companies to fortify local supplies of common salt and/or bone

meal. At other times, complete mineral mixtures are imported from the U.S.

6. The largest expenses charged to AID funding seem to be the travel of

contract representatives, laboratory materials and the training of developing

country scientists. The contractor representatives perform somewhat like

traveling extension agents determining problem areas, encouraging the

establishment of research trials, helping collaborators interpret experimental

results and publicizing the value of the subject matter. The contractor

receives more requests for direct assistance from numerous developing

countries than are possible to satisfy.

7. The contractor is presently attempting to prepare for the continuation of

certain portions of the program after the termination of this AID funding.

Potential trainees are now being directed to other international organizations

for support. Host government agencies and livestock groups are beginning to

assist in the support of the visits by contract representatives.

8. he efforts of the contractor has produced accelerated interest in mineral

nutrition which has greatly expanded the recognition of the University of

Florida an an international leader in Animal Science programs. 1hin has load
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to other members of the faculty being invited to assist in the subjects of

breeding, nutrition, animal management, forages, meat quality, marketing and

judging at national fairs. These additional activities have not been funded

by this AID project but this project is somewhat responsible for these extra

contacts.

9. The contractor will phase down the project activities to keep within the

constraints of available funds with hopes of developing other sources of

support for future activities.

10. Detailed trip reports have been recleved by the AID project manager which

all indicate an active contract program. There is a great deal of variation

between contract representatives in the promptness of trip report submission.

11. Major attention has been focused on the developing countries of Latin

America and the program is firmly established there. Although it would seem

desirable to continue supporting these ongoing programs, the contractor has

nef(lcte(.countries in Africa. 'Ihe last project review recommended that the

contractor place more emphasis on Africa and this same [oint is repeated.

12. The AID [,rojer:t manager has been "flooded" with copies of correspondence

and issues generated by the contractor's activities. The contractor would

like extend,-d support of thisn program by AID, however this does not appear

probable at thin time.

')I t
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13. The contractor should submit a terminal report for the project in early

1984. This report could relate the problems encountered, systems of

operations, progress made by the program, and recomrendations for future

activities of this type. The report could also point out what attention is

still needed to improve livestock production in developing countries.


