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PROJECT EVALUATION SUMMARY (PES) -, PART I Report Symbol U .. 7 

1. PROJECT TITLE 

Develop~ent of Efficient Mineral Supple
r.1entation Regimes for Grazing Ruminants 
in the Tropics 

1

2. PROJECT NUMBER 3. MISSIONI":'IO/W OFFiCe 

. 931-0600 DS/AGR/L 

1
4, EVALUATIO NUMBER (Enter the number meintalned by the 

raportlng "nit e.g., Country or AIC/w Admlnlnretive Code, 
. Fiteal Ve' .• , Serlel No. beginning with No. 1 eech FV) 

o R(;,~ULAR eVAL JATION ;Q Special Team F d u. 
~~~~------r--~~~~~~ 5. KEY PROJECT IMPLEMENTATION DATES 6. ESTiMATED PROJ.~Ci 

A. Fim B. Flnel C. Final FUNDING 10; 31/ be 
PRO·AG or Obligation Input A. Total 5 398! 97.2 
Equivelent Expected Delivery 
FY ~ FY..lB.. . FY...8L B. U.S. $ 398, '072 

7. PERIOI.) COVERED BV EVALUATIC"' 

From (mOnth/yr.) ['iOVP'llJer 1977 
(month/yr.) June 1979 

------------------~~~~~~~-----------------------~--------------~------,-----I 9. NAME OF A. Llet ~cliloni end/or unr .. olved I ...... ; cite those Item. needing further Itudy, 
(NOTE: Million dKlalonl which entlclpate AID/W Of' nsglonel office action Ihould 

specify type of document, e.g., elrgrem, SPAR, PIO,whlch will p ..... nt det,Ued requnt.) 

1. The review team recommended that the project should 
be extended for another t~o years because of the 
significant dchiever.1ents and ~he need to ensure 
continui ty and e:;tension of the methods developed. 
Consequently, the Livestock Division should prepare 

2. 

a PID and project papel' for the continuation and/or 
revision of the present project. These documents 
should include an expansion of the programs in the 
LOCOs in Africa and Southeast Asia and t~e gradual 
transfer of responsibilities and technology to estab
lished institutions in Latin America. 

Project manager should conduct on-site review of 
project activit~es in Southeast Asia during the las~ 
year of the project. 

3. During the last year' of the proj ect, an increased 
emphasis should be given by the contractor to extend
ing the methodology successfully developed in Latin 
America to selected LOCOs in Africa and Southeast 
Asia. 

4. An annual or terminal report (if project is not 
extended), covering the period June 1979 to November 
1980 will be submitted to AID by the contractor. 

5. An regular evaluation covering the period since ~he 
team evaluation (June 1979) will be completed at th: 
eLd Q~ tbe 6 t b year (November 1980). 

9. INVENTORY OF DOCIJMENTS TO BE REVISED ?ER ABOVE OECI~'IONS 

[i] Project Peper 

~ Flnenclel Plan 

o Logical F fIIm_ork 

o Project Agreement 

r-1 Implementation Pier. 
W "g., CPI Network 

W PIOIT 

o PIOIC 

o PIO/P 

[3 Other ,Soeclfy) 

;:;xtenSiOQ 

-° ' W 
Other (Specify) 

11. PROJECT OFFICER AND HOST. CUNTRY OR OTHER RANKING PARTICIPANTS 
AS r\PPROPR lATE (Nam_ end Itle.W james.oJ. Oxley, Chie tI/i Mary r<1ozynski 'Nt C''I1 . 

DSB/ AGR/L, ?roj. l~a ge~4:' p.rogram Officer, DSB/ AGR 

:'~~ilson 
De~uty Director, DSB/AGR 

AID 133~15 (3-781 

I OFFICE;1 

I 
RESPONSIBLE 
FOR ACTION 

I J . W• Oxley 
I Proj. Manager 

! 
i J .W. Oxley 
I Proj. Manager 

C. DATE ACTION 
TO BE 

COMPLETED 

December IS J 

Septembel" 1980 

L. R. McDowe 11 I NovE',noer 19m:> , 
J.B. Conrad I 
Univ. of Floridb 

I 
I 

I L.R. McDowell ,I December 1980 

I 
J .B. Conrad 
Univ. of Floridj 

I j .W. Oxley I January 1981 
I Proj. Manager j 
'10. ALTERNATIVE DECISIONS ON FUTURE 
: OF PROJECT 

I A. 0 Continue ?r~jec:t Without Change 
...-, 

: 8. ~ C"angl ?roiac~ ~8sign andlor 
~ 
~ Change Implementation i'len 

IC. . cortinua F'roject 
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(Continuati(~ of 'S-A,B, & C) 

6. A regular evaluation covering the period sin~e the team evaluation 
(July 1979) will be completed at the end of the year (November, 1980). 

J.\v. Oxley 
Program 1.1anager 

January, 1981 

7. The contractor and project manager should seek support from the organi
zations cooperating in the development of the Incernational Network Feed 
Information Centers and FAO to establish a Secretariat. 

L.E. Harris July, 1981 
Utah State Univ. 

J.W. Oxley 
Proj. Manager 

8. From four to six graduate students per year from the LDC's should be 
trained under the project. 

L.E. Harris Nov., 1983 
Utah State Univ. 

9. Attention should be give, to developing examples of model feeding 
systems utilizaing data f"om the LDC's. 

L.E. Harris Nov., 1983 
Utah State Univ. 



PROJECT EVALUATION SUMMARY (PES) - PART II 

#13 - Summary 

Th~ contractor initiated and developed an effective project for the 
ceter~ination of the mineral status of grazing ruminants and in 
demonstrating the value of mineral supplements for improving live
stock production in Latin America. The project leaders have been 
successful in involving these LDC's in operational procedures and 
technical sup~ort so that host country agencies are now responsible 
for substantidl portions of the program. The contractor also assisted 
in t~e sponsorship of scientific meetings, the publication of technical 
reports and laboratory manuals in several languages. Most recent 
activities include the initiation of mineral research programs in 
several LDC's of Asia and Africa. 

The contractor recorded commendable achievement in project objectives 
but the one year remaining on the contr3ct is insufficient to satis
factorily complete all of the projected goals for Latin America and 
to allow for expansion into Africa and Southeast Asia. Therefore, 
the present program should be sponsored by A.I.D. for 3 to 5 years 
longer, which will l'equire new arrangements after October, 1980. 

#14 - Evaluation Methodology 

The initial project started in 1974 and was extended for three years 
in December 1977. The extended PP requires a detailed EJaluation of 
the project by a review team "during the second year of the contract 
extension." Th:s evaluation occurred in June, 1979 by a team of 
three well qualified animal nutritionis~ an AID official (livestock 
specialist), tile project manager (livestock scientist) and representatives 
of the contracting agency (University of Florida). One of the nutritionists 
was a member of a Latin American LDC and some of the team members had 
previous experience ~ith this project. 

The contractor presented an Annual Report booklet (267 pages) which 
included summaries of studies underway and completed, lists of LDC 
cooperators, budget statements and proposals for future activities. 
Contract te~ personnel made presentations and answered inquiries of 
evaluation team members. The team evaluation report is attached. 

#15 - External Factor 

The last comprehensive project review (Navember 1976) recommended 
an expansion of activities into Asia and Africa but increased budgets 
to cover this expansion were not provided. The contractor has been 



-2-

able to make progress in this area by reducing assistance to programs 
underway in Latin ADerica as host agencies assumed increas~d responsi
bilities. These administrative transfers must proceed in an orderly 
manner to ensure con~inuation of programs and cannot be precisely 
scheduled due to variations in conditic,ns, etc. 

It is probable that most of the cooperating LDC's 'llill continue to 
require a small degree of assistance fer extended periods. For 
example: the major mineral deficienciE~s in Latin America appear 
to be phosphorus, copper and cobalt and ~any of the program
developed laboratories can reliably determine the phosphorus, 
copper and other essential mineral contents of samples. However, 
accurate cubdlt determinations require costly equipment which is 
scarce so assistance with this analyses, as well as several other 
trace minerals, must be provided. 

#16 - Inputs 

The contractor has continued to emphasize the development of simplified 
methods for the assessment of mineral status and needs of grazing live
stock in the LDCs. Correlations for Fe, Mn, Na and Zn in Soil-Plant
Ani~al relationships have been disappointing. Liver samples from the 
more productive animals, toward the end nf the wet seasons, were the 
most reliable in demonstrating the status of certain trace minerals. 

The establishment of analytical laboratories in LDC's has required 
manpower training and material inputs. Although goals are to 
develop mineral research projects and facilities which the LDC 
agencies will gradually take over, some funding may continue to 
be needed for assisting with more difficult assays such as for 
selenium and cobalt which require very expensive equip~~nt. In 
some of the LDC's, the project is still very immature because, 
"equipment is not yet adequate, technicians are not yet completely 
trained and financial commitments for independent support of mineral 
research are not fully developed." 

#17 - Outpu':s 

The host countries benefit by obtaining information on specific areas 
of their country where mineral deficiencies and/or toxicities exist. 
Demonstrations on private ranches are proving the economic benefits 
of ~ineral supplementation. The LDC institutions must be capable 
of continuing these programs after the University of Florida 
technical assistance is terminated. 

Demonstrations have shown that weight gains can be doubled and 
calving percentages increased from 50% to 75% by correct mineral 
supplementation. "Preliminary information indicates a return of 
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at least double the investment in correcting mineral deficiencies." 
Project items for evaluation are as follows: 

OUTPUT TARGET 

Identificatiun of mineral problems 
Demonstrations of supplement value 
Recognlti~n of proDiems by LOCs 
Project personnel training 

Development of LDes laboratories 

Application of information 

Scientific reports and meetings 

#18 - Purpose 

PROGRESS 

Excellent for selected regions. 
Good in som~ ranch situations. 
Excellent project acceptance by LDCs. 
Good because many trained by Univ. 
of Florida. 

Fair because considerable assistance, 
still needed. 

Excellent usage in demonstrations 
and reports. 

Excellent at local, national and 
international levels. 

The purpose of the project is to provide adequate mineral intake for 
ruminants grazing tropical pastures through the development of 
efficient mineral supplementation regimes. The review team found 
that a research system has been developed which has been unusually 
effective in receiving LOC support. The report states, "much has 
been accomplished ~ith a relatively small investment of U.S. funds 
because of the cooperative support from each of the 16 countries 
involved." It appears that ~he EOPS conditions will still be accurate 
wben final purposes are achiev~d. However, the present project 
termination date must be extended so that so~e research laboratories 
in operation can become better established to continue this important 
program and new units can be placed in operation. 

The :najor short fall in linkages between outputs and purpose .1as to 
be a lack of sufficient time to reach the projected goals. Inter
project linkages (host to donor and contractor to LDC's) are very 
evident and positive. 

#19 - Goal/Subgo~~ 

To achieve the purpos~ of the project, the contractor established 
goals on the following assumptions: (1) Accurate reconnaissance of 
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conditions and recruitmellt of qualified personne.;. in LDC's, (2) 
Precise observations on mineral status of livestock anJ the imple
mentati8n of ,jra:llatic eXpt"ri,lental results, and \3) Dissemination 
of findings, ~p0nsorsnip of prufessional -,Eet~ngs and recummendations 
for effec'-i'v'e P,~'kT3.1 Sd~'[I~ef'ientatiun .. '>Jcress i,as bet"n realized 
because all 3.c:t~·/:tit:s 'v·;ere -l()nf~ in ~'Uli coupcr~aT~iun \'.Ii~rl LDC 
personnel a.rh1 insticdrions '.'i':'Ulin ':he r't:"'.r,,~cr.~v;,; cuuntries. This 
overEdl 3ppr'-·ac:1 effe'ctivt'ly influencecj t.'le gual uf develc'ping 
researcn uni 1.3 ':'n eacil :",;:;C' t.La:- shculi be capaule of taking over 
all of U,e ,,:iIig3ticrts as thE' ccmtr'3.ctur term:tnates his :3.ssistance. 
A key tu the prugress, tUWdl"':l the goal, i::; evi:ient in the first 
deve I up: .. ~'Il t al s lage-,iur i ng l't'ccmna i ssance, un Ij in teres ted personne 1 
at ':'nsti tutic)n.:; cap3.ble 'if s[)(lnsoring :nin,:,ral f'esearch programs 
received the attencion uf the contl"actor. 

The two direct beneficiarie~ uf this proje~t are the owners of 
grazing rur~,inant.:;, that respund to ~ineral supplementation, and 
the ~;cientisL~ (of the LDC ag(?rlcies 'Nho receive valuable training 
and labol'atory equipnent (or application to future research 
programs. In the first sit-.uation, the li'v'estocf( owner ""ill 
experience improved production, via gruwth and reproduction rates 
increases. The second class of beneficiary - the more qualified 
scientist - should demand better financial arrangements and higher 
positions than his collegues. 

The livestock owner who's animals are the most deficient in mineral 
intake ~ill realize larger returns per dollar involved in mineral 
supple:-lents than owners v.'ho' s animals have r:1arginal deficiencies. 
7herefore, emphasis has been nn the most dramatlc situati8ns for 
promotional purposes. In t~e mor g severe situations, weight gains 
have been doubled and birth rates ~ere increased from 50% to 75% 
~ith mineral supplementation. Economic returns were estimated at 
a return of t~o for everyone unit spent on minerals. 

Other beneficiaries should be buyers of animal products because 
increased production should help to curb inflation in the market. 
I:1creased salable product.:; shou~ci a: ;"0'.'1 farm :-amilies r,ore i7loney 
for essential goods. ;Ilanufac turers of -nineral supplements and 
suppliers could also derive some financial gains. 

#'1 - Unplanned Effects 

The establl~hment of technical methods have shown that attention 
to commercial mineral mixtures can be of economical importance to 
livestock owners in the LDC's. For example: project activities 
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found that five (5) different companies in an LDC were distributing 
suppl"':1ents '",hich were substantially lower in phosphorus than 
guaranteed on the lahels. In one case, the actual amount of 
phosphorus in the supplenent was almost zero. 

Other unplannej 6nd undes!rei effects cou~d be misunderstandings on 
the use of ~ineral s~pplemcnts. A livestoc~ owner may realize that 
minerals are inport~nt but misuse the products so that they can be 
ineffective and even hanlful to his stock. Contr3.ct activities 
found ,;ne rancher adding great quantities of salt to his salt trace 
minera: ~ixturc so that the int~~e 0 trace ~inerals was minimal. 
In other cases, ranchers have been rJrchasing unneeded supplemental 
materials. 

Prelir'1inary infor~ati')n from an LDC I roject,s 19gested tre possibility 
of seasonal ~ineral supplementation a' a more efficient method. Th~s 

needs further investigation. 

#22 - Lessons Learned 

The University of Florida contract personnel have been so successful with 
this project that their clethods warrant consideration. "Leadership 
by the University of Florida has played a vital role in stimulating 
cooperat':'on 3.mong go'vernment, university and industrial personnel _-." 
Another statement of the evaluation team covers several factors; 
"The Jniversity of Florida team members are well-qualified professionals, 
have extensive on-site experience, have a record of good judgement, 
and would be expected to provide real assistance to those countries 
that are , ... illing to cooperate in helping themselves." The smoothness 
of operations within the program can attest to the deo~cation and 
sincerity of the contractor and the understandings and respect 
developed between donor and host country representatives. An example 
of this associationship is that it is agreed that, "data generated 
'Ni thin each country is the propert,y of this country." 

#23 - Special Comments on Remarks 

It has been ()bvious that the contractor should not terminate his 
support of most of the developing research units at the end of this 
contract (1980) because they are not ready to assume complete 
responsibility. Each or the 16 LDC's are in different stages of 
mineral research programs so transfer of management should proceed 
in a w~y which will ensure continuation of activities and not 
dependent upon an arbitrary schedule. Therefore, the continuation, 
revision, renewal, etc. of this program beyond 1980 deserves careful 
consideration. 

Another aspect for contract actions, after FY 1980, is that ~his 
proven contractor could effiCiently develop and expand a similar 
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program in LOCs of Africa and Asia. Thus, the same personnel and 
expertise would be used to shift from established units in the LOC's 
of Latin America to developing units in the LOC's of Africa and Asia. 

Attachments: 

1. Report of Project Eval~ation Team 
2. Annual Re~urt Prepared by Contractor 
3. Budget statements for previous year 
4. Budget proposal for remaining contract year 



I. PROJECT TITLE: Mineral Studies ~ith Grazing Ruminants 
in Tropical and Semi-Tropica1 Regions. 

II. PROJECT DESCRIPTION: The project was initiated in 1974 to determine 
defi ci enci es. and/or excesses of mi nera 1 s' whi ch affect grazi ng rumi nants 
in Latin America. In 1977, the project was evaluated and extended for 
three more years to iilc1ude additional areas in Latin America and a few 
sites in Africa and Southeast Asia. The study has identified mineral 
intake problems and encouraged the development, promotion and utiliza
tion of economical mineral supplements to improve fertility rates, birth 
rates and growth rates. Season, soil, reg i on, stage of producti on and 
age of animal ar~ some of the factors affecting the mineral requirements 
of grazing ruminants on the experimer. II sitesQ Research results are 
demonstrating that it is possible for d livestock producer to realize up 
to two dollars return for every dollar spent on mineral supplementation. 

III. IMPLEj~ENTING ORGANEATIONS f"lD KEY PERSONNEL: 

A. Implementing Institution: 
Name: Uni vers i ty of Fl or; da 
Loca~ion: Gainesville, Florida 
Investigators: L.R. McDowell Co-Director 

J.H. Conrad Co-Director 

B. Examples of Cooperators in LOC's: 

Bolivia 

Instituto Bo1iiiano de tecno10gia-LaPaz and Cochabamba Centro de 
Investigacion Agricola Tropica1/Facu1tad Veterinaria y Zootecnia-
Santa Cruz 

Brazil 

Universidade Federal de Santa Maria-Rio Grande de Su1 
EM8RAPA - Campo Grande. Mato Grosso 

Columbia 

ICA/Tibaitata - Bogota 
VECOL Company - Bogota 

Costa Ri ca 

Facultad de Agronomia/Univ de Costa Rica - San Jose 
Oepto de Zootecnia/CATIE - Turria1ba, Cartago 
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Ecuador 

Depto de Nutricion/INIAP - Quito 
Est~cion Ex!'- de P·jchilingue;..Quevedo 

El Salvador 

Min;ster;o de Agriculturay Ganderia-San Salvador 
Universidad de El Salvador-San Salvador 

Guatemala 

Div;sio1 de Cienc;as Agr;colas y de ~l;mentos-Guatemala 

:1a i ti 

Ministry of Agriculture-Port au Prince 

Indonesia 

Fakul tas Peternakan/Gadjah r1ada Uni v- Yogyaka rta 
Fakultas Peternakan/Jalan Gunung Gede-Bogar 

Malawi 

Bunda College of Agriculture-Lilongwe 

Malaysia 

Universit; Pertanian Malaysia-Serdang, Selangor 

Peru 

Univ. Nacional Mav~r de San Marcos-Vma 
Univ. Nacional Agraria-Lima 
Univ. Nacional Pedro Ruiz Gallo-L?mbayeque 

Philippines 

Univ. of the Philippi1es-Los Banos 
Ansa Cattle and Crop Farm-Manila 

Thail and 

Dept. of Animal Sci./Kasetsart Un;v-Bangkol 
Chiangmai Univ. - Chiangmai 



3 

Uruguay 

Rubino Veterinary Research Centre-Montevideo 
Catedra de Nutricion Animal - Montevideo 

Venezuela 

Facu1tad de Veterinaria/Univ de Zu1ia-Marcaibo 
Univ. Central de Venezue1a-Maracay 
C- Contacts in LOC's for Programs: over 150 ~ersons 
D- Program Implementation: The success of this project has been 
based on c1ear understanding, an honest "selling job" with low key 
pressure and cooperative contributions by the host and donor institu
tional representatives. Implementation was on the basis of contacts 
between scientists on a one to one basis. The contractor located animal 
nutritionists interested in mineral research and supplied them with infor
mation on mineral research possibilities and progress reported by other 
scientists. Next, personal contact included learning of limiting factors 
in the host scientist's research program and determining how AID could 
contribute to the solution of the problem. The final step was assisting 
host country scientists in the development of mineral research programs 
which c.ou1d be completed under their conditions and then getting the 
results of these studies to the producers for utilization. It is estimated 
that the ratio of contributions by host institutions compared to AID/ 
contractor inputs are between 15 and 20 to 1, which indicates a high degree 
of acceptance and cooperation by participating host countries. 

IV. PROJECT FUNDING AND AI~ INPUT: 

A. Funding: 
Currently approv~~ Life-of-Project: $900,000 from 11-1-75 to 
11-1-80 
Contributions by OtMers: l§.91,884 average per year (1978) 
Professional and non,.profes~ional staff time, laboratory 
equipment and supp1ies, fip.ld test trials, and other related 
inputs by ~ cour.cry col1~borators, estimated at $76,876 per 
year per host i.ountry .. 

B. AID Management 

Technical Expert~se Required: Livestock Nutrition Specialist 
Technical Managemc!1t Time Required Pel- Year~ fi days 
Travel Time Required ~ei Y~r in: USA:~days and LOC's li days 

V. PRESENT STATUS AND PLANNED ACTICNS FOR 1980-1981 

A. Funding under Current t,pproval: 
Project currently funded to: 11-1-80 
FY 80 fur.js scheduled: 5150,000 
FY 81 funds proposed: 5100.000 

B. Next Planned Approval and Related runding 
See VI below 
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c. Eva 1 U6 ti on: 
Last Indepth Evaluation: June 1979 
Next Indepth Evaluation: Depends on project extension 

VI. I~iPORTANT PROJECT CONSIDERATIONS: 

Procedures have been developed and proven effective for the 
accurate u~termination of the mineral status of ruminant livestock 
population in host countries. This information has been utilized 
to recommend proper mineral supplements for correcting deficiency 
and/or toxicity problems (phosPhorus, copper and cobalt have been of 
major concern). Additional mineral studies are underway in 12 host 
countries to strengthen the effectiveness of demonstrations on the value 
of minerals for increasing livestock production. The contr'actor has been 
responsible for improvement in the capabilities of host country ~aboratories 
so that one or more of these units in each country are currently conducting 
the major mineral analyses (exceptions are cobalt, molybdenum and selenium). 
The LDC's are improving these basic laboratory units as well as their . 
extension services for the detection of mineral imbalances and the implemen
tation of the use of beneficial mineral supplements. As laboratory and 
extension personnel become more proficient and require less technical 
assistance, the contractor expands into other specific areas of host 
countries needing attention. The overall funding by LDC governments ;s 
on the increase (see section IV). Progress has occurred from the joint 
sponsorship by AID+host country+foundation for scientific meetings, 
research reports, training programs and the development of procedural 
manuals for laboratory and field technicians. 

Information compiled to date and that to be obtained in projected 
activities will be of value to other AID supported programs. The 
Interna tiona 1 Network of Feed Informa ti on Centers (INFIC) l'Ji 11 eas ily 
place these materials in their data bank of world wide feedstuff 
compositions. This effort is part of the AI~ funded Utah State University 
project titled "Improved Feed Nutrition Information". The Small Ruminant 
CRSP project is in early stages of development so it's leaders in the 
nutrition segment will certainly need to utilize some of the basic 
information obtained to date. Future activities should prove complimen
tary to these two aforementioned programs as 1,'IeH as to development of 
possible future international projects including all species of livestock 
and poultry. Hence, strong con~iderat;on must be given to a oroposa1 
for the continuation of these activities, either as a project extension 
or revision etc, after the 1980 expiration date. 




