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SOCIAL CONSTRAINTS TO INCREASED SMALL RUMINANT
 
PRODUCTION IN FOUR LDC'S
 

ABSTRACT
 

By systematically studying the societies inwhich the small ruminant
 

research program will be working, it will be possible to develop an under­

standing of the social constraints to small ruminant production in four areas
 

of the world. This research will have three principal goals: (1) to characterize 

the existing system of small ruminant production; (2) to identify who will 

benefit from proposed interventions resulting from this project, particularly 

how the poor will benefit; and (3) to anticipate the problems one can anticipate 

when programs to improve the production and use of small ruminants are implemented.
 

Study objectives focus on the village and the individual producer, but linkages
 

with national and regional systems will be included. The present study is
 

guided by a systems perspective that emphasizes close collaboration with biological
 

scientists, economists and systems analysts connected with the project. Results
 

of this study will be useful to production scientists working in this area and to
 

governments interested in sheep and goat production. Research will include a
 

series of short-term studies and surveys and long-term field investigations,
 

subject to the availability of resources and the needs of particular research sites.
 



PROJECT DESCRIPTION
 

The Problem
 

The introduction of the Winrock "state of the arts" report on sheep and 

goats states, "Sheep and Goat production systems are determined by social and
 

economic factors, tradition and most importantly by available resources"
 

(p.I-11). The report goes on to note thac local producers and their animals
 

have adapted remarkably well to local conditions dnd few outsiders fully under­

stand the codes and traditions these societies have developed to protect their
 

grazing rights and animal use. Throughout the Winrock report, regardless of the
 

ecozone discussed, social and economic constraints to production are given high
 

priority. By systematically studying societies in the three ecozones delineated
 

in the RFP, a humid/subhumid area, an arid/semiarid area, and a highland area,
 

we propose to develop the understanding of the social constraints to small ruminant
 

production, that the authors' of Winrock report felt were lacking.
 

The RFP acknowledged a well established relationship - changes in agricultural
 

production systems have wide-ranging impacts on the societies as a whole. The
 

history of green revolution programs demonstrates that the burden of these changes
 

falls disproportionately on small producers, often to the extent of making it
 

impossible for them to stay on the land. Simply put, technological solutions
 

to production problems have often worsened, rather than improved, the lot of
 

small farmers.
 

Since much of sheep and goat production is carried out by small producers
 

in the areas we propose to study, it is particularly important that the consequences
 

of new production strategies be anticipated so small producers will derive
 

maximum benefit from improved production practices. A well done analysis of the
 

kind we propose would go a long way toward meeting that objective.
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Objectives
 

Our primary objective is to document the role that social and cultural factors
 

play in the overall system of small ruminant production in two intensive and
 

two expensive production systems. By doing this we should be in a position to
 

address two broad questions: (1) Who will benefit from the proposed production
 

interventions; and (2) What are the likely problems one can anticipate in trying
 

to implement the interventions.
 

In order to evaluate beneficiaries and anticipate problems, it is necessary
 

to develop an understanding of the system of small ruminant production. This in
 

turn requires us to identify the components of the system and specify the distinc­

tive patterns of activity within the system. Included in our analysis of the
 

current system of production would be factors such as status-prestige, religious­

cultural traditions, consumption patterns, land tenure, role of women and
 

children and herd management practices and production strategies.
 

While our analysis will tend to focus on local production units (e.g., farms)
 

or clusters of units (e.g., villages), we also intend to explore some of the
 

linkages between the local production system and the larger society. Included here
 

would be the agricultural credit system, government policy toward small ruminant
 

production and small farmers, extent and effectiveness of governmental outreach
 

program (e.g., extension) particularly with regard to small farmers, and the
 

organization of the agricultural infrastructure (e.g., input supplies, pricing
 

of products, etc).
 

Summarized our objectives are as follows:
 

(1) To develop an understanding of the current system of production
 

and consumption of small ruminants and their products.
 

(2) To perform a beneficiary analysis of the interventions suggested
 

by the production projects in order to predict whether they help
 

or hurt small producers.
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C3) To analyze each production intervention in terms of the constraints
 
one is likely to encounter in trying to implement it on a broad scale.
 

In general terms each of the objectives will address the social acceptability
 

of the proposed production intervention. Any constraint to increased production
 

will require solutions which are not only technologically sound and economically
 

feasible but socially acceptable as well. By interacting closely with the pro­

duction scientists we have to be able to contribute to the development of those
 

kinds of solutions.
 

Project Approach
 

During the life of the project we propose to utilize a variety of approaches
 

to addres: our stated objectives. Initially we intend to send a two person team
 

to each country for five weeks in order to obtain an evaluation and early impression
 

of the system of small ruminant production in each society. The reports produced
 

by each team will provide a basis for an initial understanding of the system of
 

production and suggest specific priorities for future projects in the region.
 

Given the funds available, priorities will have to be given to certain projects
 

over others. In addition we will devote considerable effort to reviewing past
 

research on sheep and goat production in LDC's so that we do not unnecessarily
 

duplicate what has already been done. The results of this literature review
 

and early appraisal will be shared with all other projects.
 

Once through the initial start-up period, our data collection procedures
 

will rely on two approaches. First, we hope to undertake both short (2-3 months)
 

and long term (12-15 months) field observations in each country. The short term
 

arrangements would include an economic anthropoligical analysis, observations on
 

the system of stratification and an analysis of the organizational infrastructure
 

of agriculture as it affects small ruminant production. The long term assignment
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would involve placing a field worker in the project area so that an entire seasonal
 

cropping cycle could be observed. We think this kind of in-depth field work is
 

essential if some of the more subtle social factors affecting small ruminant production
 

are to be adequately understood.
 

We also propose to collect survey data from groups who will be affected most
 

directly by the program outputs. This data will provide a breadth of coverage
 

and should complement the in-depth field observations discussed above. It is our
 

intent that the two will interface with each other in the sense that the observation
 

will help guide the construction of survey instruments and that findings arising
 

from the surveys may suggest areas for future field observations. However, itmust
 

be stressed that the high costs of primary data collection for the social sciences
 

(i.e., an estimate of $100-200/interview is not unreasonable) will make this kind of
 

undertaking an infrequent occurrence, although we do intend to collect survey data
 

topics such as risk aversion, consumption patterns, management practices, proneness
 

to change, land tenure/distribution, and reasons for farming.
 

We have included a graduate training component in our budget. Initially these
 

positions would be filled by U.S. students who will collect much of the primary
 

long-term field data as part of their thesis or dissertation research. In the
 

later years of the project we hope to be able to identify LDC students who we can
 

bring to the states for training.
 

We also intend to work closely with LDC social scientists. The nature of
 

this relationship will depend in part on the countries which are eventually
 

selected, as social science skills are not uniformly distributed. Nevertheless
 

we anticipate that in some countries good collaborative relationships can be
 

developed and that the LDC social scientists will assume major responsibilities.
 

Throughout, our intent will be to collaborate closely with all other scientists
 

working in the program. We will try to accomodate their requests for information
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and we will make similar requests of them frGm time to time. Similiarly, we will
 

work closely with the economic project in developing an understanding of the agri­

cultural infrastructure (e.g. credit) and production strategies.
 

The length of time proposed for this project also needs to be clarified.
 

Sociology, along with the economics and systems analysis components, serves, in
 

a general sense, as the overall evaluators/integrators of the entire program.
 

As such, it seems necessary that our project be extended as long as any of the
 

production projects (e.g., the range management proposal talked of a ten-year
 

project) so that we will be in a position to evaluate their proposals as they
 

become available.
 

Conditions that Will Indicate that Objectives have been Achieved
 

A number of criteria on which the project can be evaluated in light of the
 

stated objectives can be proposed. They are as follows:
 

1. 	The development by the production projects (e.g., nutrition, range
 

management, health, etc.) of research strategies and production interven­

tions appropriate to the needs and constraints of small producers.
 

2. 	Social assessment reports early in the project which will provide
 

an overview of the system of production and guide the selection of more
 

specific projects to follow.
 

3.. 	 Monographs on the socio-economic aspects of small ruminant production 

and consumption in the intensive and extensive research sites. 

4. 	Special reports on particular aspects of small ruminant production 

su'h as risk, credit, role of women and children, role of prestige 

in production, and other topics deemed to merit consideration as the 

project develops.
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5. Production of a monograph that analyzes social constraints to small
 

reminant production on a world-wide basis.
 

6. Monographs/reports on the social constraints to small ruminant
 

production in each of the research sites.
 

7. 	Periodic social assessments of specific production interventions.
 

8. 	Training of some U.S. and LDC Professionals in Sociology and in
 

particular in the social impacts of agricultural technology.
 

Assumptions on Achievement of Objectives (Externalities)
 

Numerous factors will play a role indetermining whether or not the objectives
 

we've outlined can be fulfilled. Some of the principal assumptions follow:
 

Funding Assumptions:
 

1. That Title XII funding will continue during the duration of the project
 

period at levels at least as great as indicated on the attached budget.
 

2. 	That phasing research in a manner so as to limit efforts to only 2
 

sites per year is acceptable.
 

Socio-Politieal Physical Assumptions:
 

1. 	That administrative/political problems within the U.S. and LDC
 

governments will not prevent the research from being conducted according
 

to schedule.
 

2. That host country governments and institutions will be interested in small
 

ruminant research and will provide support throughout the project period.
 

3. That competent LDC social scientists can be identified in each country
 

who are interested in participating in the research project.
 

4. That the project develops into a truly interdisciplinary venture with a
 

free and frequent exchange of ideas and comments among the various
 

researchers.
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5. That natural disasters, famine, drought, wars or other "Acts of God"
 

do not cause the project or livestock production to-be interrupted or
 

curtailed.
 

If one or more of the above assumptions are not met, the output of the
 

project for that particular area will be altered dramatically. Some research
 

may be possible, but its form and the content would probdbly be quite different.
 

Assumptions that Achieving Objectives will Solve the Problems
 

This project isunique in that it isa non-production component of what is
 

basically a production oriented research program. As such, the achievement of
 

its objectives will in no way guarantee the overall success of the total program.
 

At the same time, failure to meet the objectives may well doom the entire program.
 

It is by now a well accepted axiom of development that no solution to
 

production or consumption problems, however feasible in a technical sense, can
 

help people in LDC's if the prevailing social-institutional-cultural structure
 

does not permit application of the solution. One of our principle objectives is
 

to determine the appropriateness of a production intervention to the socio-cultural
 

situation and institutional arrangements in a given society. It is assumed this
 

kind of analysis will provide guidance in the selection of a strategy from among
 

the alternatives available.
 

Traditionally, the "poorest of the poor" (our target group) in any country
 

lack contact with traditional agricultural development programs. Because of this
 

researchers are prone to ignore the needs of small producers and orient their
 

research instead to the middle and larger peasantry. This frequently has had
 

the result of actually hurting the small producers as witnessed by attempts to
 

We hope that by
mechanize agriculture in areas where small farmers dominate. 


achieving our objectives we would be able to head off those interventions which
 

would worsen the lot of small farmers and perhaps even direct more research toward
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their specific and often unique needs. It goes without saying that increased
 

sheep and goat production will ultimately effect people. Whether their effect
 

is positive, rather than negligible or negative, will hinge largely on the abilities
 

of the "people sciences" (sociology and economics) to meet their stated objectives.
 

Outputs of Project
 

Many of the anticipated outputs of the project were enumerated earlier.
 

Inaddition to the reports and monographs noted, we anticipate that a number of
 

scholarly publications will result. (The ability to collect data from four distinct
 

cultures would provide splendid opportunities for comparative analysis along with
 

intra-country studies.)
 

We hope to be able to train a minimum of two-four foreign students (Master's
 

level) during the time period of the project. Their research projects would be
 

closely linked to the ongoing research in their countries.
 

It is also our wish that our LDC collaborators conduct research projects
 

in their interest area consistent with the overall objectives of this project.
 

We anticipate funding such projects within the constraint of our overall allocation.
 

FINANCIAL PLAN
 

The attached pages describe how we intend to spend the funds allocated to us.
 

It should be noted that the LDC column is a very rough estimate of their projected
 

contributions.
 



PRELIMINARY BUDGET: FY 1979
 

U.AID 
U.S. 

(Title XII) 
LDC 

UMC & MAES 

Personnel-Salary & Fringe 
UMC Faculty 
M. F. Nolan (.75) 
J. G. Gilles (.50) 
R. R. Campbell (.25) 
W. D. Heffernan (.25) 
J. L. Kliebenstein (.25) 

27942 27942 

Graduate Research Assts, 11000 11000 

UMC Support Staff 18560 10440 

Other Scientists (U.F. & LDC) 18560 

(TOTAL) (57502) (18560) (49382) 

Equipment/Facilities/Animals 1000 4200 

Site Coordinator and Program Support 13150 

Travel and Per-diem 
Domestic 
International 
LDC-In Country 

36400 
7000 

5000 

(Total) (43400) (5000) 

Other Direct Costs 2668 2500 5600 

Indirect Costs (53.99% of total 
applicable S & W -$75,000) 36220 23803 

TOTAL 97390 77610 87985 

TOTAL PROJECT COST: 262985 

UMC Contribution: 33.5% 

6/9/78
 



PRELIMINARY BUDGET: FY 1980-FY1983
 

AID (Title XII) 

U.S. LDC 

!rsonnel (Salary & Fringe) 
UMC Faculty 
M. F. Nolan (.75) 
J. G. Gilles (.75) 
R. R. Campbell (.25) 
W. D. Heffernan (.25) 
J. 1. Kliebenstein (.25) 

27942 

Graduate Research Assts. 11000 

UMC Support Staff 18560 

Other Scientists (U.S. & LDC) 20000 

LDC Professionals 

LDC Support 8000 

(TOTAL) (57502) (28000) 

uipment/Facili ies/Animals 

ite Coordinator and Program Support 13150 

,avel and Per-diem 
Domestic 
International 
LDC-!n Country 
(Total) 

28678 
5000 

(33678) 

ther Direct Costs 

Idirect Costs (53.99% 
Lon applicable S & W -$75,000) 42670 

OTAL 100172 74828 

OTAL PROJECT COST: 269415 

4C Contribution: 35% 

UMC & MAES LDC 

27942 

11000 

10440 

20000 

(49382) 

4100 

(20000) 

5000 

(5000) 

12130 

23803 

94415 20000 

6/9/78
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TECHNICAL FEASIBILITY
 

The project as outlined can be done. The methodology is sound and no new
 

technical apparatus will need to be developed. We have obtained commitments
 

from a number of professional social scientists who are experienced in the areas
 

proposed for study and we enjoy the support of our university administration.
 

It should be noted that while our department does not have existing sheep
 

and goat research programs underway (it is doubtful that any rural sociology
 

department would so qualify) we are not necessarily in a position of starting from
 

scratch. The core personnel identified with the project have all done work
 

in the several areas of the sociology of agriculture. Three (Nolan, Gilles,
 

Heffernan) co-direct an AES project, the "Organizational Structure of Agriculture."
 

In addition, the project personnel have expertise in the area of the social impacts
 

of agricultural technology and several even have undergraduate degrees in one of the
 

agricultural production fields.
 

The research to be uidertaken here will mesh well with both our individual
 

research and other departmental projects. Personnel on the project have already
 

fielded projects on risk and farming strategies for small farmers. The small
 

ruminant project should permit us to sharpen our skills in these areas as well as
 

build on the foundation we have laid for a general methodology to assess the
 

impacts of agricultural technology. At the departmental level, three Agricultural
 

Experiment Station projects have objectives which overlap those of this project.
 

They are: (1) Organizational Structure of Agriculture; (2) Knowledge Utilization;
 

and (3) Community Development. These projects, combined, have a research budget
 

amounting to approximately $190,000.
 

In sum, we feel that, given our substantive interests and our domestic
 

research strengths, we can undertake an international project, such as the one
 

proposed, without a major retooling. The cost will not be trivial as social
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science research must of necessity be undertaken "on site". At the core, though,
 

the project as proposed can be integrated into our ongoing research program, and
 

it is our firm belief that we can participate fully ina Title XII program
 

dedicated to "building strength on strength."
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IMPLEMENTATION PLAN
 

Scope of Work
 

First Year
 

1. 	Establish project office; hire necessary personnel, etc.
 
2. Make initial contacts with four countries (this would involve
 

selecting the countries and LDC social scientists).
 
3. 	Begin review of prior studies of agricultural production relevant
 

to regions and countries selected. (This will continue throughout
 
the project period.)
 

4. 	Begin recruitment of research assistants (e.g., former Peace Corps
 
Volunteers) who could assume major responsibility for field data collection.
 

5. 	Initiate an agricultural assessment in all four countries by sending
 
a two-person team of social scientists for five weeks.
 

6. Prepare initial reports for each country describing the present
 
socio-cultural situation as it relates to agriculture and suggesting
 
priorities for further studies.
 

Second Year
 

1. Continue collection and review of prior research and continue
 
development of contacts with LDC social scientists.
 

2. 	Initiate moderate size field work project inCountry I.
 
3. 	Initiate small scale field work project in Country II.
 
4. 	Maintain minimum contacts in Countries III and IV.
 
5. 	Report on results of small scale project in Country II.
 

Third Year
 

1. 	Finish moderate size project in Country I and prepare report on results.
 
2. 	Initiate moderate size project in Country II and small project in III.
 
3. 	Maintain minimum contacts with Country IV.
 

Fourth Ye
 

1. 	Finish moderate size project in Country II and prepare report.
 
2. 	Moderate size project in Country III and small project in IV.
 
3. 	Maintain minimum contacts in Country I.
 

Fifth Year
 

1. 	Finish moderate size project in Country III and prepare report.*
 
2. 	Initiate moderate size project in Country IV and small project in I.
 

3. 	Maintain minimum contacts with Country II.
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Project Monitoring
 

We anticipate utilizing a number of approaches to monitor project tasks.
 

First, each country coordinator would be expected to write an annual report
 

outlining the accomplishments and problems in that country. In those years
 

when there is little occurr',ng in that country, these reports might be quite
 

brief; in other years they would be more lengthy. It is not expected that such
 

reports would replicate the research reports and monographs rentioned earlier.
 

Rather they would concentrate on problems and accomplishments and as such provide
 

a basis for allocating money to countries in future years.
 

Second, each country coordinator (or his/her representative) will visit
 

their country at least once a year. While these visits will be brief, it will
 

allow for an onsite evaluation of the research projects currently underway and an
 

assessment of future research needs.
 

To insure coordination among countries we will hold monthly project meetings
 

with the country coordinators and PI's participating. Special projects personnel
 

will also be invited to oarticipate. Finally, we also intend to establish some
 

mechanism to obtain periodic feedback from our LDC collaborating institutions and
 

social scientists on project results and plans.
 

ANNUAL REVIEW AND PLANNING
 

Given our funding level we do not anticipate establishing any formal review
 

structure independent of that for the larger program. We do intend to establish
 

an informal advisory committee composed of UMC production scientists to help us
 

interpret the activities of'the production projects and to suggest lines of future
 

inquiry. We anticipate we will have many technical questions related to the work of
 

these scientists and we believe a panel of experts on whom we can call from
 

time-to-time will be very beneficial.
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VITA
 

Name: Michael F. Nolan
 

Current Position: 	 Assistant to Associate.Professor of Rural Sociology,
 
University of Missouri-Columbia (January 1971 - Present)
 

Place and Date of Birth: 
 

Education:
 School 	 Dates Attended Degrees
 

(1) Muskingum College 1961-1963 	 None
 

(2) Pennsylvania State 1963-1965 	 B.A. - Sociology
 
University 	 (History, minor) 

1965-1967 M.S. - Rural Sociology 

1968-1970 	 Ph.D. - Rural Sociology 

(3)Iowa State University 1967-1968 No Degree
 
(Ames, Iowa) Sociology
 

.Areas of Specializati6n: 	Rural Sociology; Social Organization of Agriculture;
 
Social Policy Analysis; Methodology and Statistics
 

Assistantships:
 

Research - one-half time, Department of Agricultural Economics and Rural
 
Sociology, The Pennsylvania State University, September, 1965-September, 1967;
 
June, 1968-December, 1970.
 

Research - one-half time, Department of Sociology, Iowa State University (Ames) 
September, 1967-June, 1968. 

Research:
 

(1)Project Co-leader, Organizational Structure in Agriculture, Missouri
 
Agricultural Experiment Station.
 

(2)Recipient, Special Assistance Grant, Missouri Agricultural Experiment
 
Station, 1973-74.
 

Professional Organizations:
 

Midwest Sociological Society
 
Rural Sociological Society -

American Sociological Association
 
Society for International Development
 
AAAS
 

Honors: 

Alpha Kappa Delta 
Gamma Sigma Delta
 
Phi Kappa Phi
 



Publications:
 

(1) Master's Thesis - "An Evaluation of A Theory of Cognitive Consistency
 
to A Survey Research Design: The Case of Consumer Reaction to the
 
Use of Pesticides on Food Products."
 

(2) Ph.D. Dissertation - "The Application of Nonadditive Models and
 
Contextual Analysis to Cross-National Research: A Study of Rates
 
of Economic Growth." 

(3) Andrew J. Sofranko and Michael F. Nolan, "Selected Characteristics,
 
Participation Patterns and Attitudes of Hunters and Fishermen in
 
Pennsylvania," Pennsylvania Agricultural Experiment Station Bulletin
 
No. 770, July, 1970,
 

(4) Michael F. Nolan, et al, "Consumer Reaction to Farmer Use of Pesticides."
 
Pennsylvania Agricultural Experiment Station, AE&RS 92, July, 1970.
 

(5) Andrew J. Sofranko and Michael F. Nolan, "Early Life Experiences and
 
Adult Sports Participation." Journal of Leisure Research, Winter, 1972
 
pp. 6-18.
 

(6) Andrew J. Sofranko, Michael F. Nolan and Robert C. Bealer, "The
 
Power 	Continuum and Some Concomitant
Definition of Modernization as a 


Structural Differentiations: Data in Defense of a Maligned
 
Conceptualization," Probe,1, December 1971, pp. 11-30.
 

(7) Michael F. Nolan and Andrew J. Sofranko, "Influence of Social, Economic,
 
and Work-Related Factors on Levels of Sports Participation," Soriety
 
and Leisure, 5, 1973, pp. 111-122.
 

(8) Michael F. Nolan and John F. Galliher, "Rural Sociological Research
 

and Social Policy: Hard Data, Hard Times," Rural Sociology, 38,
 

(Winter 1973), pp. 491-499.
 

F. Nolan and William D. Heffernan, "The Rural Development Act
(9) Michael 

of 1972: A Skeptical View," Rural Sociolog 39 (Winter,1974), pp. 536­
545.
 

(10) Andrew J. Sofranko, Michael F. Nolan and Robert C. Bealer, "Energy
 

Consumption and Modernization," Sociology and Social Research,
 

(July, 1975).
 

Richard M. Hessler and Michael F. Nolan, "Intraethnic Diversity and
(11) 

Pathways to Medical Care." Human Organization, (Fall, 1975).
 

F. Nolan and Robert A. Hagan, "Rural Sociological Research,
(12) 	 Michael 

1966-1974: Implications for Social Policy," Rural Sociology,
 

(Winter, 1975).
 

(13) 	 Michael F. Nolan, LaVeta A. Anderson and John L. Mowrer, "Faculty
 

Attitudes Towards a Nontraditional Studies Program," Alternative
 

Higher Education, (Fall, 1977).
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PaDers:
 

(1) "A Definition of Modernization as a Power Continuum and Some Concomitant
 
Structural Differentiations." Paper presented at the annual meetings of
 
The Rural Sociological Society, San Francisco, California, August 1967.
 

(2) 	"The Congruence in Sociological Analysis between Research Designs and
 
Certain 'Guilding' Theoretical Assumptions." Paper presented at the
 
annual meetings of the Rural Sociological Society, San Francisco,
 
California, August 1967.
 

(3) 	"Some Critical Problems in Existing Research Evaluating the Theory
 
of Cognitive Pissonance: Insights from A Study of Pesticides."
 
Paper presented at the annual meetings of The Rural Seciological
 
Society, Boston,. Massachusetts, August 1968.
 

(4) 	"Interaction of Intrasocietal and Extrasocietal DeLerminants of
 
Economic Growth in Unstable and Heterogeneous Environmental
 
Contexts." Paper presented at the annual mee-tings of The Rural Socio­
logical Society, Washington, D.C., August 1970.
 

(5) "Some Alternative Measures of National Development and Complexity:
 
An-Evaluation and Recommendation." Paper presented at the Third
 
World Congress for Rural Sociology, Baton Rouge, Louisiana, August
 
1972.
 

(6) 	"Methodological Considerations for Problem Formation and Social.
 
Policy." Paper presented at Southern Sociological Society Meetings,
 
April 1973.
 

(7) 	"Rural Sociological Research and Social Policy: Hard Data, Hard
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August 1973.
 

(8) 	"The Rural Development Act of 1972: A Critical Analysis," Paper
 
presented at Rural Sociological Society Meetings, August 1974.
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Ruminant Production and
 
Marketing Systems
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------------------ $000-----------------
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Winrock International 146.7 147.0 142.5 149.4 149.A
 

LDC Institution 5.0 20.0 20.0 5.0 5.0
 

g. Prior Funding: 	 None
 

h. AID Project Manager:
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ABSTRACT
 

Economic data characterizing small ruminant production and market
 
systems are generally lacking for developing countries. Such data are
 
necessary to evaluate the current contributions of small ruminants at
 
both subsistence and commerical market levels and to measure the economic
 
consequences of improved practices resulting from Title XII CRSP efforts.
 

Economic analyses will involve identification and quantification of
 
production, marketing and institutional factors and constraints which im­
pact on product supply and demand. Benefit-cost analyses will assess the
 
economic consequences of implementing recommended technical improvements.
 

Project staff will respond to the need for economic analyses in all
 
parts of the small ruminant program and will assist in developing imple­
mentation plans of new production systems.
 



2. Detailed Description of Project:
 

a. Description of problem:
 

The lack of sufficient data base needed to generate economic
 
guidelines for development and investment opportunities for small
 
ruminants is an important research constraint faced by the economic
 
analyst. Although there exists a reasonable amount of professional
 
judgement that large potentials exist, the economic information is
 
generally more qualitative than quantitative. This is true for both
 
the demand and supply side of the economic problem.
 

The quantity demanded in the market at any given moment is func­
tionally related to some form of price (regardless of the economic 
system). The level of this demand price is dependent upon tastes, 
preferences and habits of theconsumer, levels of income, substitute 
products and numbers of people wanting the product. Balanced con­
sideration of these variables is important to properly provide eco­
nomic guidlines for the development process. Human cultural back­
ground is probably more important to the demand for small ruminant 
products than for most other agricultural conunodities. An important 
researchable problem faced by the economic analyst is to provide 
reasonable demand estimates for evaluating the proposed production 
system. The development of new or modified production systems with­
out adequate market clearing potentials on the demand side is fraught 
with peril. Demand parameters are generally more difficult to quantify 

than supply parameters but are of equal importance to the economic 
problem of viability for development and investment.
 

The quantity supplied in the market is, generally like demand, di­
rectly related to price. However in more centrally controlled econo­

mies the price variable response generally poses special problems
 
to the economic analyst. The economic problem is usually couched
 
in terms of "supply response" rather than in terms of the supply 
function. The supply side of the economic problem also involves
 
processing and marketing issues. Proper consideration of the deliv­
ery system from the producer to the consumer is a central problem 
to the researchable economic problem of the small ruminant issue. 

Quantitative data for small ruminant production systems are 
lacking for most developing countries. in addition, the machinery 
for collecting and analyzing such data is not well established or 
completely lacking. 

.In general, the economic problem is selecting among feasible bio­
logical production systems to determine those that are economically 
viable to the producer and for which the product can be processed and 
marketed in a form that is acceptable to the consumer. Further, there 
is need to estimate the costs and benefits to the human population in 

terms of income, nutrition and socio-economic stability for alternative 
production systems. Economic benchmarks must be established for esti­
mating progress as production systems are energized in order to eval­
uate economic feasibility for expanding similar processes into larger 
target populations. 



b. 	Objectives of project:
 

1. 	Estimate and quantify current macro-consumption patterns for small
 
ruminant products to provide guidelines for selecting among
 
feasible biological production systems which mesh with the
 
market demand.
 

2. 	Estimate and quantify the current market supply response for
 
small ruminant products.
 

3. 	Determine and identify processing and marketing constraints
 
resulting from increased supplies of small ruminant products
 
flowing from the improved production systems.
 

4. Identify institutional constraints such as credit sources, mar­
keting, technical assistance capobilities and needs, and infra­

structure barriers to proposed production systems.
 

5. Estimate the potential supply response from interaction with the 
production systems group of new or modified production systems
 
suggested as feasible from a biological viewpoint.
 

6. 	Provide estimates of total production and resource use that
 
would be expected from a given biologically feasible produc­
tion system.
 

7. 	Establish benchmark indicators and estimate benefits and
 
costs as new production systems are implemented, inzluding 
the effects of land resource planning. 

8. 	 Conduct an economic analysis of the total technical packages for 
implementing new production systems into new and ]arge r populations. 

c. 	 Project approach (procedure order below relate to the above objective 
numbers).' 

1. 	 In many known cases,the consumption of small ruminant products 
(particularly meat) is strongly related to special time of the 
year. The importance off seasonal demand peaks is important to 
selecting among alternative production systems. Also, knowledge 
about potential consumption during periods other than peak con­
sumption will need to be explored to fully exploit potential pro­
duction opportunities. Excess supplies can seriously erode returns 
to producers and create serious pressures to exploit nstural resources 
by small ruminants. 

Secondary data sources are generally available to provide rough 
estimates of annual production and consumption for agricultural 
products. However, for small ruminants, the information is 
relatively scanty and generally suspect. Therefore, the proced­
ure will require that in-country non-pub i Ished records be gleaned 
for added precision to puL.ished figures. Also, the Delphi process 



for soliciting information from kno'uledgeable individuals will
 
be attempted to further refine the Early estimates. The analysis
 
must also identify seasonality in consumption patterns.
 

2. 	To provide information on whether current production practices are
 
responding to seasonable consumption demands or more toward season­
al resource availability. This is important to evaluating poten­
tials for new or modified production systems.
 

3. In many cases, improvement in traditional processing and market­
ing systems would improve the quantity and quality of product
 
flow. Ifhien suggesting improved or new production systems, the
 
processing marketing component may act as the major capacitator 
constraint. It may require significant changes in traditional
 
methods if the production system is to be operational.
 

4. 	Many constraints on feasible producer level production systems
 
result from conditions imposed or from sources beyond the pro­
ducers control. Government policies with respect to such items
 
as capital availability, extension or technical assistance,
 
transportation, market information and land use impact on whether
 
a production system can be implemented by the producer.
 

5. 	It is very important that feasible biological production processes
 
be considered within the context of producing the product at the 
right place at the right time. Also, it is important to determine 
how much increase in total supply can be expected from the resource 
base from alternative production systems and at what cost to the 
producers. 

This is basically the process of integrating economic parameters 
into the biological model to evaluate feasibility of the pro­
duction system and select the best production management strategy.
 

6. 	To provide a basis for priority setting by governments among 
alternatives there is a need to have reasonable estimates of what 
impact, at the macro level, a given production system will have 
in terms of hUman nutrition, income, employment, resource re­
quirements, monetary and fiscal items such as balance of payments. 
The research method is to take the micro level production system
 
and aggregate over the resource base to determine expected costs
 
and 	 returns to the public and private sectors. 

7. 	 Monitoring and evaluating research adapted production systems 
is a key factor in judgin- the returns to the research effort 
and for identifying emerging researchable problems that could 
not be anticipatcd. This requires some knowledge about the 
current status of production and consumption levels in order 
to measure change. Since completion of earlier objectives will 
provide a fix on the current situation, certain indicators such 
as production levels, market flows and prices, income generated 
and others that can be quantified will be monitored and fed back 



into the total system for evaluating progress and provide an
 
alert system for research problem solving to remove emerging
 
constraints.
 

8. 	Technology development left on the shelf or not adapted by
 
larger populations than the initial focus of the research
 
effort results in very low returns. Synthesizing the social,
 
economic and biological research results into a workable and
 
deliverable technical package is what is sought. This is the
 
procedure and major justification for the consortium effort.
 

d. 	Conditions that will indicate objectives have been achieved:
 

1. 	Development of operational economic models applicable to small
 
ruminant production systems.
 

2. 	Development of benefit cost ratios of technology packages
 
developed under Title XII small ruminant projects.
 

3. 	Publication of reports on micro and macro economic situations.
 

e. 	Assumptions on achievement of objectives:
 

1. 	The data will be available at the LDC sites for initial
 
macroeconomic analysis.
 

2. 	Data base will be created and/or already available for detailed
 
micro- and macroeconomic analyses.
 

3. 	LDC government and research collaborators interest does exist
 
fur economic research in small. ruminant production systems. 

f. 	 Assumption that achieving objectives will solve problems: 

1. Knowledge of supply and demand situations as well as existing 
market structure will lead to development of effective and
 
consistent production and marketing strategies.
 

2. 	 Evaluation of economic and bio-technical feasibility for small­
holders will provide basis for obtaining credit and technical 
support.
 

3. Establishment of economic data base and models will provide 
necessary information for evaluating economic impact of over­
all 	small ruminant consortium activities. 

g. 	Outputs of project:
 

Same as 2-d above.
 



3. Technical Feasibility:
 

The research proposed utilizes well established economic tools.
 

The analyses will be carried out by a staff with interests and
 

involvement with research over a diverse range of economic re­

search at the micro and macro levels. However, as LDC not yet
 

chosen and since no assurance that the data will be available,
 

technical feasibility of the project is 75 to 80 percent.
 



4. Financial Plan:
 

Year 1 

Title XII Funds 

U.S. LDC Total 
AID 

Winrock Total AID 
+ Winrock 

'LDC 
(estimate 

A. Salaries / (2.35 SMY) 70,500 70,500 70,500 

H. A. Fitzhugh ( .35) 
M. E. Sarhan (.75) 
Ag. Economist ( .75) 
(new staff) 

E. K. Byington (.50 ) 
Other Scientists 
Site coordinator 
Secretarial & Clerical 
Technicians 

10,875 

7,500 
10,000 

13,125 
5,000 

10,875 
13,125 
12,500 
10,000 

8,000 18,875 
13,125 
12,500 
10P003 5,000 

Total Salaries 98,875 18,125 117,000 8,000 125,000 5,000 

Eqguipment & Supplies 2/ 4,000 1,000 5,000 5,000 

Travel and Per Diem 3/ 7,500 42,500 50,000 .50,000 

Other Direct Costs 4/ 2,000 1,000 3,000 3,000 

Total Salaries and 
Direct Costs 112,375 62,625 175,000 8,000 183,000 5,000 

Overheadon Title XII 
funds :! 

1. Indirect costs (35% 
of salaries) 

2. Administration (10% 
of A+B+C+D and in­
direct costs) 

43,750 

22,675 

43,750 

22,675 

Winrock projects related 
to Title XII Small Ruminant 
CRSP objectives 

1. Winrock Project #205 61/ 
2. Winrock Project #502 7/ 
3. Winrock Project #220_ 

0,000 
45,000 
17,300 

10,000 
45,000 
17,300 

Project Total 112,375 62,625 175,000 146,725 321,725 5,000 



1 

YEAR 2
 

S 

Title XII Funds
 

U.S. 	 LDC Total Winrock Total AID LDC 
AID + Winrock (estimate 

Salaries Y (2 SMY) 60,000 	 60,000 60,000 

H. A. Fitzhugh ( .30) 
M. E. Sarhan (.70) 
Ag. 	 Economist C.70)
 
(new staff)
 

E. K. Byington (.30)
 
Other Scientists 10,875 10,875 8,000 18,875
 
Site coordinator 13,125 13,125 13,125
 
Secretarial & Clerical 7,500 5,000 12,500 12,500
 
Technicians 8,500 5,000 13,500 2,000 15,500 5,000
 

Total Salaries 86,875 23,125 110,000 10,000 120,000 5,000
 

1. 	Equipment & Supplies 1/ 6,000 1,000 7,000 7,000
 

:. Travel and Per 	Diem _ 4,500 15,000 19,500 19,500
 

Other Direct Costs 4/ 2,000 36,500 38,500 	 38,500 15,000
 

Total Salaries and
 
Direct Costs 99,375 75,625 175,000 10,000 185,000 15,000
 

Overhead on Title XII
 
funds :/ 

1. 	Indirect costs (35%
 
of salaries) 42,000 42,000
 

2. 	Administration (10%
 
of A+B+C+D and in­
direct costs) 22,700 22,700
 

Winrock.projects related
 
to Title XII Small 	 Ruminant 
CRSP 	objectives
 

1. Winrock Project #205 6/ 	 10,000 10,000 
2. Winrock Project #502 7/ 	 45,000 45,000
 
3. Winrock Project 1220 	 3- _00_ L7T_.I__0Q. 

Project Total 	 99,375 75,625 175,000 147,000 322,000 20,000
 



YEAR 3
 

Title XII Funds
 

U.S. 	 LDC Total Winrock Total AID LDC
 
AID + Winrock (estimate)
 

A. 	 Salaries 1/ (1.7 SMY) 51,000 51,000 51.000
 

H. A. 	Fitzhugh (.25)
 
M. E. Sarhan (.60 ) 
Ag. 	Economist (.65)
 
(new staff)
 

E. K. Byington (.20)
 
Other Scientists 14,375 14,375 8,000 22,375
 
Site coordinator 13,125 13,125 13,125
 
Secretarial & Clerical 7,500 5,000 12,500 12,500
 
Technicians 10,000 5,000 15,000 15,000 5,000
 

Total Salaries 	 82,875 23,125 106,000 8,000 114,000 5,000
 

B. 	 Equipment & Supplies - 7,000 1,000 8,000 8,000
 

C. 	 Travel and Per Diem 3/ 5,000 15,000 20,000 20,000
 

D 	 Other Direct Costs 4 4,500 36,500 41,000 41.000 15,000
 

Total Salaries and
 
Direct Costs 99,375 75,625 175,000 8,000 183,000 15,000
 

E. 	 Overhead on Title XII
 
funds 5-/
 

1. 	Indirect costs (35%
 
of salaries) 39,900 39,900
 

2. 	Administration (10%
 
of A+B+C+D and in­
direct costs) 22,290 22,290
 

F. 	 Winro.:k-projects related
 
to Thtle XII Small Ruminant
 
CRSP objectives
 

1. 'Winrock Project #205 	 10,000 10,000
 
2. Winrock Project 0502 7/ 	 45,000 45,000
 
3. Winrock Project #220 	 1,7300 17 300
 

G. 	 Project Total 99,375 75,625 175,000 142,490 317,490 20,000
 



YEAR 4
 

Title XII Funds 

U.S.' LDC Total 
AID 

Winrock Total AID 
+ Winrock 

LDC 
(estimate) 

A. Salaries / (2.35 SMY) 70,500 70,500 70,500 

H. A. Fitzhugh ( .35) 
M. E. Sarhan ( .75) 
Ag. Economist ( .75) 

(new staff) 
E. K. Byington ( .50) 
Other Scientists 
Site coordinator 
Secretarial & Clerical 
Technicians 

12,875 

7,500 
10,000 

13,125 
5,000 
5,000 

12,875 
13,125 
12,500 
15,000 

8,000 20,875 
13,125 
12,500 
15,000 5,000 

Total Salaries 100,875 23,125 124,000 8,000 132,000 5,000 

B. Equipment & Supplies ­ 11,000 2,000 13,000 13,000 

C. Travel and Per Diem / 7,500 22,500 30,000 30,000 

D. Other Direct Costs -/ 6,500 1,500 8,000 8,000 

Total 0alaries and 
Direct Costs 125,875 49,125 175,000 8,000 183,000 5,000 

E. Overhead on 
funds :/ 

Title XII 

1. Indirect costs (35% 
of salaries) 

2. Administration (10% 
of A+B+C+D and in­
direct costs) 

46,200 

22,920 

46,200 

22,920 

5,000 

F. Winrock projects related 
to Title XII Small Ruminant 
CRSP objectives 

1. Winrock Project 1205 / 

2. Winrock Project #502 7/ 
3. Winrock Project #220 I/ 

110,000 
45,000 
17,300 

10,000 
45,000 
17,300 

G. Project Total 125,875 49,125 175,000 149,420 324,420 5,000 



___ 

YEAR S
 

Title 	XII Funds
 

'U.S. LDC Total Winrock 

AID 


A. 	Salaries IY/(2.35 SMY) 70,500 70,500 


H. A. 	Fitzhugh (.35)
 
M. E. Sarhan (.75)
 
Ag. Economist (.75 )
 
(new staff)
 

E. K. Byington ( .50) 
Other Scientists 12,875 12,875 8,000 
Site coordinator 13,125 13,125 
Secretarial & Clerical 7,500 5,000 12,500 
Technicians 10,000 5,000 15,000 

Total 	Salaries 100,875 23,125 124,000 8,000 


B. 	 Equipment & Supplies 2 11,000 2,000 13,000 


C. 	 Travel and Per Diem 3-/ 7,500 22,500 30,000 


1 4/
D. 	 Other Direct Costs - 6,500 1,500 8,000 

Total Salaries and
 
Direct Costs 125,875 49,125 175,000 8,000 


E. 	 Overhead on Title XII
 
funds 5/
 

1. 	Indirect costs (35%
 
of salaries) 46,200 


2. 	Administration (10%
 
of A+B+C+D and in­
direct costs) 22,920 


F. 	Winrock-projects related
 
to Title XII Small Ruminant
 
CRSP objectives
 

1. Winrock Project #205 6/	 10,000 

2. 11inrock Project #502 7/ 45,000 

3 Wiinrock Project #220 


G. 	Project Total 125,375 49,125 175,000 149,420 


Total AID 

+ Winrock 


70,500
 

20,875
 
13,125
 
12,500
 
15,000 


132,000 


13,000
 

30,000
 

8,000 


183,000 


46,200
 

22,920
 

10,000
 
45,000
 
=L17_300
A17_ 	Q 


324,420 


LDC
 
*(estimate)
 

5,000
 

5,000
 

5,000
 

5,000
 

-

5,000
 



7 

Y 	 Personnel (salaries & wages plus fringe)
 

a. 	All labor on project including direct hire labor, consultants,
 
technicians and support.
 

b. 	Include student assistantships, stipends, Postdoctoral, etc.
 

Equipment/Facilities/Supplies
 
Permanent equipment and facilities used in carrying out project,
 
not already counted in computing overhead rate (if any): office
 
space, furniture, non-expendable computing equipment, vehicles,etc.
 

A/ Travel and Per Diem
 
Air fares, per diem, automobile rental, local milage. LDC travel
 
includes travel from the US to LDC sites as well as travel within
 
LDC's.
 

Report preparation, reproduction, publication, insurance for overseas
 
travel, visas, immunizations, postage, telephone, allowances for
 
US personnel relocated overseas (housing, education, salary post
 
differential, temporary quarters), language training, translation
 
services, books, maps, data collection (enumerators and related
 
expenses during Years 2 and 3).
 

Facilities, offices, office equipment, technical equipment, library
 

and 	administrative overhead.
 

6/ 	Improvement of Ruminant Production Systems.
 

Small Ruminant Resource Development Program.
 

8/ Small Ruminant Systems Appropriate to the Caribbean Region.
 



5. Implementation Plan
 

a. Work schedule
 

Year 1:
 

During the first year a significant portion of time will be
 
required to travel within and outside the US for the purpose
 
of establishing instutional and professional ties with inter­
ested collaborators. The macroeconomic analysis in regard
 
to production, consumption and marketing of sheep and goat
 
products will be initiated during this period. Also, re­
search activity will include assisting other researchers to
 
determine the appropriate research data that will be required
 
for the macro- and microeconomic analyses. Objectives 1, 2
 
and 7 will receive the major focus.
 

Year 2:
 

Continue the macroeconomic analysis in production, consumption
 
and marketing at one intensive and extensive site. T'his will
 
include evaluating consumption patterns, crude demand estimates,
 
market and non-market factors affecting the production and mar­
keting of the products. Efforts will include survey and sub­
jective evaluation (e.g., Delphi process). Coordination with
 
other researchers and establishing contacts with LDC agencies 
will continue during this period. Objectives 3 and 4 will 
receive the major focus.
 

Year 3:
 

During the third year of the project the results collected from
 
various projects will be used in conducting a preliminary ben­
efit-cost analysis. This will provide a feedback process to 
other researchers and allow them to evaluate their program's 
procedures and objectives. By the end of this period prelim­
inary reports will be presented for review. Objective 5 and 
6 will receive the major focus.
 

Year 4:
 

Comments and suggestions from the reviews will be incorporated
 
in the development of more refined production and consumption 
micro avl macro analysis. Production models and standardized 
benefit/cost procedures will be developed for each specific 
project. Coordination will continue with other researchers 
in the US and LDC in order to publish preliminary reports on 
their respective research projects in conjunction with the 
economic analysis. Objectives 3, 4, 5, 6 and 7 will receive 
major attention and focus. 



Year 5:
 

Evaluation of all research programs and the publication of
 
final reports for the first five-year efforts. Initiate
 
second phase of research based on results from first studies
 
at each site. Objectives 7 and 8 will receive the major
 
focus.
 

b. Project monitoring
 

Project director will be responsible for coordinating the
 
monitoring of all project activities in LDC and US.
 

6. Annual Review and Planning Process:
 

Each projert leader will be responsible for writing a project
 
report annually with projected plans and budgets for the follow­
ing year. Copies will be available to other project leaders and
 
will be submitted for review as required under terms of the con­
tract.
 



APPENDIX 1
 

Winrock Staff
 



1-I9lAID .ozo58 

Project Title & Number: 

NARRATIVE SUM; ARY 

Program or SectorCoal: The broader objective to 
which this project contributes: 

Project Purpose: 

To provide decision makers; at the plannin; 

(goveinent and private), research, and 


production level; with data base and 


methodology needed to evaluate benefits, 

costs, and constraints associatcd with 


the introduction of sheep and goat 


development programs. 


Outputs. 

I) Development of an economic data base 


for small ruminant production in LDC's. 


2) Developent of economic models for 


small ruminants. 


3) Publishcd progress reports and 


standardi:ed evaluation methudology 


Inputi: 

1) Data from collaborating U.S. and LDC 

institutions. 

2) AID funding and assistance in project 

managerent. 
3) Professional experience over diverse 

rangs of discipline, 

PROJECT DFSIGN SUMAARY 
LOGICAL FRAMEWORK 

OBJECTIVLLY VERI IAnnLE UJOICATORS 

Measuresof GoaI Achievnement: 

Conditions that will indicate purposle has been 

achieved: Endofprojectstatu. 
I) Development of operational 

economic models applicable to 

small ruminant production systems. 
2) Development of B/C ratios of 

technology packages. 

3) Accumulation and publication of 

reports on micro an;d macroeconomic 
situations. 

Magnitude of Outputs: 

1) Establish collaborative research 


network between U.S. and LDC 


institutions, 

2) 	Collect information in 4 selected 


locations, 


3) 	Vreparation and distribution of 


progress r;ports and publication 


of research results. 


Implementation Tareet (Type and Ouantity) 

1) Field survey at each site under 


Winrock professional supervision. 


2) 	Winrock International in Arkansas-


data processing, computer analysis 


etc. 


MEANS OF VERIFICATION 

1) 	Established ties between U.S. and 
LDC's collaborators, 

2) Development of research packages. 

3) Validation of operational models. 

4) Publication of research results 

1) Review of publication Issued 


2) Review of computer printouts 


and methodology 


Annual program review and evaluation 


techniques as regualr AID reporting 


requirements. 


Life of Prolect 
From FY - to FY
Total U.S. Fundirg 
Date Prepared: 

IMPORTANT ASSUMPTIONS 

Assumptions for achiusing goal 'talatu 

Azaumptioru for ahievring Purpose 

1) 	 Suitable sites in LDC will 
be selected.
 

2) LDC interest does exist
 

3) Major production, market­
ing and institutional
 
constraints will be resol­

ved.
 
4) 	Outputs as specified are
 

achieved.
 

Assumptions for achieving outputS: 

1) 	Data will be avialable at-


LDC sites for initial
 

analysis.
 
2) 	Additional data will be
 

created for further
 

analysis at the micro and
 

macro levels.
 
3) 	LDC government and re­

search collaborative in­

terest continues.
 

Assumptions for proid;ng inputs: 

1) Programs will be approved
 

and funds provided under
 

Title XlI
 

2) Winrock International
 
will continue to provide
 

matching funds and staff
 
3) Data will be provided 

from U.S. and LDC research 

collaborators. 



H. A. FITZHUGH Birth: July'2, 1939 

Education: B.S. Animal Science, Texas A&M University, 1961 
M.S. Meats Science, Texas A&M University, 1963 

(Minor Genetics) 
Ph.D. Animal Breeding., Texas A&M University, 1965 

(Minor Statistics) 
Postdoctorate, ARC Animal Breeding Research Organization, Institute of
 
of Animal Genetics,.Univ. of Edinburgh, Scotland, 1965-66
 

Selected Employment History:
 

1975-Date Director of Research, Winrock International, Morrilton, Arkansas 72110.
 
1975 Research Geneticist; Coordinator, Cattle Germ Plasm Evaluation Program,
 

U.S. Meat Animal Research Center, ARS/USDA, Clay Center, Nebraska.
 
1973-75 Executive Vice President; Director of Research and Operations; Member,
 

Board of Directors, Agri-Link Corp., Irvine, California.
 
1966-73 Associate Professor, Animal Breeding Section, Animal Science Department,
 

Texas A&M University, College Station, Texas.
 
1962 Research Coordinator, Estacion Experimental de los Llanos, Consejo
 

Bienestar Rural, Venezuela.
 

Selected Professional Experiences:
 

Dr. Fitzhugh has authored or co-authored over 50 scientific and technical
 
articles in the areas of animal breeding and management with emphasis on
 
economic evaluation of livestock production systems. He has presented
 
over 30 invitational speeches to academic and industrial organizations
 
in 12 states and 3 foreign countries.
 

1975-Present -- Organized and adminstered research programs involving
 
economic and biological evaluation of livestock production systems,

emphasizing adaptation of scientific theory and technology for producers

in underdeveloped countries and regions of developed nations.
 

1975 -- Directed operation of vertically integrated beef production, pro­
cessing and retail marketing firm with over 20,000 cows on ranches in
 
the west-northwestern states and over 40,000 cattle on feed in 18 states;
 
total investment in production and marketing activities exceeded $20
 
million.
 

1970-72 -- Economic evaluation of land and livestock development and
 
management programs for Ganado Rojo Ranches, a division of Superior Oil
 
Company; using linear programming and computer simulation models.
 

1969-74 -- Advised on genetic improvement programs and designed computer
 
programs to process performance data for American Brahman Breeders Assn.,
 
Houston,'Texas; Red Angus Assn. of America, Denton, Texas; American
 
Pooled Hereford Assn., Kansas City, Missouri.
 

1962 -- Coordinated research program in Llanos of Venezuela for improving
 
range and cattle management under extensive, low investment conditions.
 

Foreign Experience:
 

Costa Rica, France, Germany, Great Britain, Italy, Mexico, Venezuela,
 
Good reading and fair conversational knowledge of Spanish.
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MOHAMED E. SARHAN 
 Birth: October 23, 1946
 

Education: B.S. 
M.S. 

Agronomy, University of Alexandria, Egypt, 
Agricultural Economics, Univ. of California 

1968 
1973 

M.A. Economics, University of California 1974 
Ph.D. Agricultural Economics, Univ. of California 1976 

Fields of Special Interest:
 

Farm Management, Production Economics, Livestock Systems Analysis,
 
Economic Development, International Economics
 

Selected Employment History:
 

1976-Date 
 Agricultural Economist, Winrock International Livestock Research and
 
Training Center, Route 3, Morrilton, Arkansas 72110.
 

1974-1976 	 Post-Graduate Research Agricultural Economist, Department of Agricultural

Economics, University of California, Davis. Duties 
involved conducting
 
the empirical investigation for my Ph.D. dissertation.
 

1972-1974 
 Research Assistant, Dept. of Agricultural Economics, University.of
 
California, Davis.
 

1971-1972 	 Work Study/Research Assistant, Department of Agricultural Economics,
 
University of California, Davis. Duties included collecting, organizing
 
and analyzing research data.
 

Research Assistant, P-A-G Division, W. R. Grace and Co., 
Spencer Research
 
Station, Spencer, iowa. Duties included participation in tile station's
 
corn breeding program.
 

1965-1967 
 Research Assistant, Department of Agronomy and Plant Protection, Univ.
 
of Alexandria, Egypt. Duties included participation in the agricultural

education and development programs throughout the Nile delta and the 
eastern deserts land reclamation and irrigation projects.
 

Professional and Honor Societies:
 

American Agricultural Economics Association, American Economics
 
Association, Omicron Delta Epsilon, Honor Society 
in Economics.
 

Relevant Reports
 

Economic Analysis of Livestock Production, Processing and Marketing

Systems for the Navajo Indian Irrigation Project. Part I: Marketing

Feasibility. A WILRTC Report. 1976.
 

Economic Analysis of Livestock Production, Processing and Marketing

Systems for the Navajo Indian Irrigation Project. Part II: Production
 
and Financial Analysis. A WILRTC Report. 1977.
 

Feasibility of integrated beef cattle activities on 
the Cheyenne River
 
Sioux Reservation in South Dakota. A WILRTC Report. 1977.
 

Linear Programming Planning Model 
for the Navajo Livestock Activities:
 
A User's Guide.
 

Objective and Constraints of Ruminant Livestock Production (with 0. J. 
Scoville) World Review of Animal Production, Volume XIV, Number; 
January-March, 1978.
 

http:University.of


1. *Face Sheet
 

Project Title: SYSTEMS ANALYSIS AND SYNTHESIS OF SMALL RUMINANT PRODUCTION
 

New or Extension: New
 

Grantee: Management Entity/Texas Agricultural Experiment Station (TAES)
 

Principal Investigators: T. C. Cartwright
 

J. W. Bassett
 

Total Estimated Costs, by Years 

AID 

FY 79 

175,000 

FY 80 

175,000 

FY 81 

175,000 

FY 82 

175,000 

FY 83 

175,000 

TAES* 100,282 105,584 103,655 109,337 113,950 

LDC Institutions (4) 
TOTAL 

9,000 
2M,2 

9,000 
289,584 

9,000 
287 ,655 

9,000 
29,33 

9,000 
297,930 

Proir Funding: None 

AID Project Manager: 

The annual Texas Agricultural Experiment Station budget for collaborative sheep
 
and goat research was in excess of $700,000 for 1977 and 1978 and is expected to
 
increase during the next 5 years.
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2. Detailed Description Of Project
 

a. Description Of Problen
 

Generalized, comprehensive, biologically based, mathematical models for simu­

lating sheep and goat production provide a systematic method for bringing knowledge
 

relating to isolated production components together for the entire producing flock
 

(or larger system) in an equilibrium or dynamic state. These models, and simula­

tions from them, organize available information, identify knowledge voids, and pro­

vide a basis for determining critical research needs and for establishing priorities
 

for technical assistance and development.
 

A great amount of adaptive or developmental research with live animals is not
 

feasible in LDCs because of limited resources. Model simulations will provide a
 

method for examining or predicting the effect of new practices and determining
 

optimal combinations and sequences of implementing practices. Especially with the
 

complex input x output x animal interactions, it is important to examine the effects,
 

throughout the entire production system, of an intervention at a particular point
 

in order to avoid unanticipated effects which could be counter-productive on the
 

final biological or economic efficiency.
 

Factors having major effects on small ruminant production systems in LDCs include
 

multi-species competition, diseases, parasites and lactation stress all interacting
 

with nutrition and breeding which further interact with management, marketing, and
 

other socio-economic effects. Techniques developed in operations research are
 

designed to systematically organize and describe the dynamics of such complex
 

systems through mathematical models. These models may be constructed at various
 

levels of refinement and generality. The modelling proposed will be based on bio­

logical functions, applicable to each species in general, so that sets of input
 

coefficients peculiar to a geographical area, breed or type of sheep (goat), manage­

ment procedure, etc. can be conveniently applied to the general model. Thus,
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these models are adaptable for simulatina oroduction systems in any LDC as well
 

as the U.S.
 

b. Objectives Of Project
 

The broad objective of this project is to provide a.method for increasing
 

the effectiveness of research by establishing research priorities and by pro­

viding a.method of effectively evaluating application of research results and
 

other recommended practices in LDC's as well as the U.S. The specific objectives
 

are:
 

(1) To develop a dynamic, comprehensive, mathematical model, based
 

on biological functions, for sheep production systems with the
 

individual animal as the modeling unit; and to develop a similar
 

method for goat production systems.
 

(2) To collect production data and characterize production systems in
 

each of the LDC ecozones locations; to validate the model and input
 

parameters using these data and information from each ecozone; and
 

to use these validation simulations as baseline simulations.
 

(3) To examine, through modeling and simulations, research needs and
 

priorities required to develop technologies and procedures which
 

more effectively accomplish specific objective functions.
 

(4) To supply input-output data of traditional and altered production
 

systems for use in economic analysis and benefit/cost studies,
 

and to interface the biological and economic models.
 

(5) To examine, through simulations, alternative production methods
 

and to synthesize technologies or production systems for each
 

specific ecozone.
 

(6) To interface the sheep and goat models and the Texas A&M University
 

Beef Cattle Production Systems model in order to examine multiple
 

species production systems.
 



c. Project Approach
 

The first objective, b.(l), isdevelopment of models. The models will be
 

developed similar to the TAMU Beef Production Systems Model. The uniqueness
 

and utility of this model results from its conceptual structure: the driving
 

variables are quantity and quality of nutrient resources; biological responses
 

are conditioned by animal genotype, management practices and other environmental
 

variables; this simulation model closely emulates real world processes.
 

The first step in tiie development of a sheep production systems model is
 

searching out and evaluating available data and research results relevant to
 

model construction, including consultation with experienced specialists, both
 

Consortium members (Consortium is used here to refer to all institutions involved
 

in the Title XII Small Ruminants Program) and others. This infcrmation is then
 

described by appropriate mathematical functions, fit into the model structure
 

using difference ezuations and programmed for computer processing. This general
 

modeling process has been successfully applied to the development of the TAMU Beef
 

Cattle Model. An essential point is that mathematical functions are based on bio­

logical processes and are not simply curves fitted to a set of-input-output data
 

as is the case with normative models.
 

Building this model will be an active process involving interaction with all
 

Consortium members for gaining input information and for feedback to them con­

cerning information which is needed but is lacking or poorly understood and which
 

they (the other Consortium members) can direct their efforts toward determining.
 

That is,to aid in direction of research and setting priorities. The feedback
 

process will begin early during the first year; the model is expected to be ready
 

for preliminary runs during the second year.
 



A similar model of goat production systems will be initiated during the 

first year following the sheep model. The goat model is expected to follow 

comparable stages of the sheep model at about a 6 month to I year interval. 

Even though the proposed form of the models have proven useful with beef 

cattle, major additional components are needed. One is an interacting, dynamic
 

forage component; a second is a quantitative interacting disease-parasite coal­

ponent. Inputs from these areas are essential from the outset but these areas 

are not modeled as interacting components; that is, there is no feed back of
 

animal performance to forage and disease-parasite components. This extension
 

of the models would be anticipated to begin about the fourth year when more
 

information has become available and wide experience obtained throughout the
 

consortium.
 

The second objective, b.(2), which will begin as soon as LDC linkages are
 

established, is to characterize sheep and goat production systems in each ecozone
 

and to collect animal and production data for each system. These data, those
 

collected and available'in LDC's, and data from collaborative projects will provide
 

information for use in synthesizing production systems, but first this information
 

will be used for model validation and refinement.
 

After the working model is completed it will be subjected to validation tests
 

which will include simulation of production systems existing in each LDC ecozone;
 

that is, the existing (traditional) production will be simulated. A sequence of
 

simulation, validation, model modification and new simulation will be necessary. 

This recurrent process is tedious, time consuming but absolutely essential. These 

validation runs also serve as baseline documentation against which recommended 

changes are to be compared. The sheep model is expected to be ready for validation 

during the second year, and validation completed and production simulations initiated 

during the third year. Simulations would continue during successive years. 



The third objective, b.3), is to be collaborative with the Program Director anc
 

other Consortium institutions in a coordinating role. Itwill be accomplished,
 

in part, with the first two objectives during the process of gathering, organizing,
 

and collating existing information and modeling production systems. Some knowledge
 

voids or "fuzzy" points become obvious early; the significance of other points can
 

be documented only after simulation. For example, if some parameter necessary
 

to understanding (simulating) production is not known precisely, it can be varied
 

through the logical possible range for a series of simulations. If changes in this
 

parameter have important effects on outcome,then research should be directed toward
 

obtaining more refined estimates. On the other hand, if changes in the parameter
 

cause only little,or unimportant, effects on outcome, then low priority would be
 

given to the related research.
 

This process and the function of bringing information from other collaborative
 

projects together to fit into the total production system will be continued through­

out the project tenure.
 

The fourth objective, b.(4), which is closely collaborative with the economic
 

and sociology projects, will be to simulate specific sheep and/or goat production
 

systems for each of the ecozones utilizing the baseline (validation) simulations
 

to compare against simulations with some change imposed. The changes imposed
 

will consist of practices recommended from collaborating projects, practices
 

suggested by detailed examination of the simulation outputs to determine at what
 

point production efficiency suffers the greatest, practices suggested by LDC
 

livestock officers, and other types of changes. The changes examined would
 

include such practices as improved range conditions, supplemental feeding, disease
 

control, marketing at younger ages, limited breeding season, increased (or decreased
 

milking, introduction of exotic breeds, crossbreeding, one (or more) drouth year
 

or quarantine.
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These simulations would include effects on the total production systems and
 

the input-output data would provide the base data required for economic analysis
 

and for analysis for sociological feasibility and impact. These analyses will
 

begin during the second year, intensify during the third, and continue throughout
 

the project. It is especially critical to have livestock officers, Ministry
 

of Agriculture officials, planninig officers and other LDC personnel involved at
 

this point.
 

At some point during the fourth or fifth years, the production systems model
 

may be interfaced with economics models or components. This interfacing would
 

lead to use of such techniques as linear programming to maximize some objective.
 

function such as net return, export product or nutritional value.
 

The fifth objective, b.(5), is closely related to the fourth objective and
 

will be closely coordinated with it. This objective will particularly emphasize
 

working cooperatively with LDC counterparts to examine bottle necks, constraints,
 

etc. to present production systems and to formulate logical interventions and
 

eventually synthesize technologies and/or production systems for settings in each
 

of the LDC ecozones.
 

Simulations will be designed to examine the effect of various interventions
 

on specific production systems and will begin after the models are completed and
 

validated. Input data peculiar to each location and management system are required;
 

these data relate to forage qualities through time, growth and lactation parameters,
 

and management policies. Existing conditions will be simulated for validation,
 

to instill confidence, and to serve as baselines. Biological efficiency will be
 

evaluated through examination of effects on each production component ucross time.
 

In this manner the constraints to efficiency can be more readily detected and 

analyzed, and prescriptive measures developed. In addition, overall biological 
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efficiency (e.g., offtake/unit input) will be evaluated and economic analyses
 

applied, objective b.(4). These simulations will begin after model validation
 

during the third year.
 

The sixth objective, b.(6), is to logically extend the sheep and goat pro­

duction systems models to an interface with each other and with the present Texas
 

A&M Cattle Production Systems Models. Much of the production of sheep and goats
 

is accomplished through multiple species use of the forage resource. Since
 

nutrient requirements, grazing habits and production objectives are different for
 

each species, an interacting combination of the sheep, goat and cattle models is
 

required. This combined model would be especially useful for examining range
 

recovery from drought and overgrazing, herd structures for optimizing productivity,
 

effects of increasing inventories, etc. The interfacing of the models is anticipated
 

to begin, depending on research developments, by the end of the third or fourth
 

year.
 

d. Conditions That Will Indicate Objectives Have Been Acheived.
 

The major conditions, in sequence, which must be met to acheive objectives
 

are: 

(1) Development of sheep and goat models which are comprehensive.
 

general, biologically based, dynamic and programmed for com­

puter use.
 

(2) Validation of these models against data collected in specific
 

LDC settings (collected by this project, collaborating projects
 

and/or LDC data banks)
 

(3) Synthesis of sheep and goat production systems which meet objective
 

functions specified by LDC livestock officers, Ministry of Agriculture
 

officers, planning officers, etc. in consultation with Consortium
 

personnel.
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A number of additional, less critical or less objective criteria, include
 

development of feedback information for coordinating Consortium research;
 

setting research priorities; interfacing sheep, goat and cattle production systems
 

models; interfacing economic and production systems models; and extending the
 

production systems model to include feedback interactions with forage and
 

veterinary components. The latter three objectives are long term, depend on
 

development of information from collaborative projects and are not expected
 

to be completed, only initiated, during the five year period.
 

e. Assumptions On Achievement Of Objectives-


The modeling objective can be attained and will be available for use in LDCs 

and the U.S.A. regardless of LDC capabilities and participation. However, 

application to specific ecozones by synthesizing systems and conducting economic 

analysis depends on the cooperation of LDCs. Expertise level and personnel 

commitment from LDC's are minimal. Data will be collected by project persohnel 

if not already available; this activity will require introductions and a few 

days cooperation of a number of livestock officers in production areas. No physical 

requirements are essential although transportation and guides to remote areas 

would be helpful; it is assumed that transportation can be attained by hire 

through project funds if necessary. The most critical assumption is that principal 

livestock officers, planning officers and Ministry of Agriculture personnel would 

devote some time to explaining their perception of constraints and of their plans 

for development. The same would apply for personnel of expatriate organizations 

with interests in sheep and goat or related development. 
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f. Assumptions That Acheiving Objectives Will Solve Problem.
 

The major assumption is that sufficient knowledge exists in the world
 

(and available*to project) to construct quantitative models of sheep and goat
 

production systems. A large ruminant model has been developed (The Texas A&M
 

Cattle Production Systems Model) and successfully applied in LDC's. This success
 

suggests with little doubt that similar small ruminant models can be developed;
 

however, research data are not as extensive and sensitivity, especially in earlier
 

versions, may be reduced. Data for use of browse and high milk yield by goats are
 

probably the areas of least knowledge.
 

It is assumed that adequate models can be developed, and that these models are
 

a comprehensive collection of scientific knowledge collated into consistent inter­

related statements of the functions affecting the components of the production
 

train of events. That is,this project proposes an organized manner of examining
 

application of scientific information to sheep and goat production systems.
 

g. Outputs of Project
 

Scientific agricultural knowledge has been said to be exportable from the U.S.
 

to LDCs, but effective application of such knowledge to livestock production (that
 

is,the development of viable technologies) has been minimal and at times counter­

productive. A principal, general objective of this project is to make use
 

of available research knowledge, optimally integrated into production systems where
 

physical, financial and sociological constraints may be formidable. After model
 

development, there will be two principal applications or outputs:
 

1. To simulate production systems incorporating anticipated research
 

results for the cost-benefit analyses and other uses of the
 

coordination-administration project in guiding research priorities.
 

2. To simulate production systems for specific areas in order to predict
 

the effects of implementation of new practices on various components
 

of the system, or to determine optimal order and timing for establishing
 

a series of proven practices.
 



The objective function, or goal, of small ruminant production systems may
 

vary among LDC's. Goals may be examined through model simulation in terms of
 

biological efficiency, economic efficiency, energy and protein production,
 

export potential, financial returns to producer and other criteria. Thus
 

information critical to decisions of producers and policy makers will be more
 

readily a.vailable.
 

The general models and the techniques and expertise developed will be
 

applicable and availabletfor use in any LDC and the U.S.A.
 



3. Technical Feasibility
 

The technical feasibility of this project must be considered in two phases:
 

(1)model development and validation and (2)Simulation of LDC production systems
 

and synthesis and examination of new systems.
 

The first phase consists of organizing knowledge about small ruminants
 

into comprehensive, biologically based, dynamic, mathematical models and then
 

validating the accuracy of the model against real life experience. The tech­

niques of modeling have been Pdapted to livestock production systems by the
 

Texas A&M systems analysis group and widely validated and used in LDC's (Guyana,
 

Colombia and Botswana). Therefore the techniques, methods, and expertise are
 

available.
 

Two basic models will be developed; one for sheep and one for goats. These
 

models will include functions for accomodating parameters associated with fiber
 

production (or lack thereof) and milk production (or lack thereof for uses other
 

than suckling young) by various breeds and types in various environmental settings.
 

All of the data and understandings required for model development are not presently
 

available. Some of this information which is lacking wil-I be developed by other
 

projects of the Title XII Small Ruminants Program. Other information will have to
 

come from estimation by experienced ruminant nutritionists, physiologists, etc.
 

Regardless of this incomplete nature of available information, the models will be
 

developed and are expected to represent the best understanding of total small
 

ruminant production systems possible.
 

Validation of these models remains the only point of doubtful outcome. That is,
 

restructuring and refining the models may have to continue beyond two or three
 

years in order to obtain satisfactory correspondence between simulations of pro­

duction systems and outcome of the actual production system.
 



The probability of attaining this first phase of the project at least in
 

substantial amounts is almost certain. The part in greatest doubt is validation
 

of goat production systems involving intensive milk production or meat goat
 

production based largely on browse.
 

The second phase is that of simulating and synthesizing production systems
 

in LDCs; that is,examining present systems and new recommended practices, methods,
 

etc. Since this phase depends on data collection and/or data already collected
 

in the LDC and cooperation of LDC livestock technicians and officers from the
 

Ministry of Agriculture (or other organization), the probability of accomplishing
 

these objectives in any particular country are less certain. However, the extent
 

of examining various alternatives can be varied widely so that very minimal
 

cooperation can still yield useful studies or reports. For example, if nothing
 

else, the affect of a drowth on milk and meat production of sheep and goats in a
 

given area, recovery rates, herd composition changes,etc. can be examined. That
 

is, if the Small Ruminants Title XII Program established a linkage with an LDC,
 

then the level of attainment of this second phase depends on the interest'and
 

cooperation of the LDC and on inputs generated by the other projects of the Program
 

as well as this project. If there is interest and a good data base generated, the
 

outputs of this project may form the basis for development of policies and programs
 

of the LDC Ministry of Agriculture.
 



BUDGET FY 1979 	 -14-
AID TAES Cost Share** LOC
 

Percent Percent Institution

$ Total Time* Amount Time $ Amount SCost Share 

A. Personnel (S&W)

U.S. (Texas Agric. Exp. Sta.)

T.C. Cartwright, Prof. 	 $ 20,000 25(10) $ 10,000 25 10,000
J.W.Bassett, Prof. 	 16,000 25(10) 8,000 25 8,000
T.C. Nelsen, Res. Assoc. 	 10,500 75(25) 10,500 -- -------

J. 0. Sanders, Asst. Prof. 10,000 25(10) 5,000 25 5,000
Sheep and Goat Specialist 12,000 88(35) 12,000 --

Systems Analyst 26,000 100lO0 26,000

C.R. Long, Assoc. Prof. 	 6,840 15 3,600 is 3,240
Graduate Students. 1-1/2 	 7,500 50 each 7,500
Secretary 
 2,880 40 2,880 ..Steno., Data Recorder 7,500 25 1,500 ..

Programmer, Data Procossor 2,400 20 2,400

Fringe benefits @ 13.51 
 15,741 -- 12,065 -- 3,676


LDCs
 
Ministry of Agric. Officials and
 
Officers, Consultation (@$500/LDC) 2,000 
 $ 2,000

Livestock Technicians, Data Collection

and Summary (@$1,000/LDC) 	 4,000 
 4,000

Livestock Technicians, U.S. Training in

Systems Analysis (@$250/LDC) 2000 
 2000
Subtotal 
 $ "3,56


B. 	 Equl pment/Facillities/Animl s
 

'US.
 
Offices, Conference Rooms, calcu­
rators etc. for 3.53 professionals,

Z-4 Graduate Students and .65 Sec-Steno. 26,700 
 26,700


Support for collaborative research by PI's
 
on sheep, goats and systems analysis

applied to ruminant production systems 43,666 
 43,666
 

LDC - none
 
Subtotal $
 

C. 	Travel and Per Diem
 
U.S. 
 2,500 	 2,500.
U.S./LDC 	 8,000 
 8,000

InC 
 4600 3600 	 1000
Subtotal 
 T O 

0. Other Direct Costs
 
Data Processing Center, Texas AIM
 
Model development, CPU time 	 7,600 
 7,600

Simulation, DPU, time 
 700 	 700

Paper and printing 300 300
Data Summary and Analysis 650 650
 
Key Punching 450 
 450


Consultants, fees and expenses 	 1,200 1,200

Communications 580 	 580Publication and Library Materials 	 480 480 
Office Supplies, Copying etc. 	 1,000 
 1,000
Project Accounting And Financial Reporting 6,675 6,675

Site Coordination and Program Support 13 125 
 13 125

Subtotal 
 Ti 	 :760
 

E. 	Overhead @18%of total 26 695 26 695
Project Total 
 524282
 

The figures in parentheses are percent time allocation estimates for each
 
person to be spent in LOCs.
 

The TAES (Texas Agricultural Experiment Station) annual budget for
 
collaborative sheep and goat research was inexcess of $700,000 for

1977 and for 1978 and isexpected to increase during the next five
 
years.
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Budget FY 19f, AID TAES Cost Share" LOC 
Percent Percent Institution 

$ Total Time* S Amount Time $ Amount S Cost Share 

A. Personnel (S&W) 
U.S. (Texas Agric. Exp. Sta.) 
T. C. Cartwright, Prof. 
J. W. Bassett, Prof 
T. C.Nelsen, Res. Sdi. 
J. 0. Sanders, Asst. Prof. 

$ 21,000 
16,800 
16,000 
10,500 

25 10) 
25 10)
10025) 
2510) 

$ 10,500 
8,400 

16,000 
5,250 

25 
25 
--
25 

$ 10,500 
8,400 
--­
5,250 

Sheep and Goat Specialist 
Systens Analyst 
C. R. Long, Assoc. Prof 

12,000 
16,380 
7,560 

8835) 
60 10)
15 

12,000 
16,380 
3,780 

-­
.. 
1s 3,780 

Graduate Students, 1-1/2 10,500 50 each 10,500 .... 
Secretary 3,025 40 3,025 .. 
Steno., Data Recorder 
Prograimer, Data Processor 
Fringe benefits @ 13.5% 

1,575 
2,520 
15,910 

25 
20 
--

1,575 
2,520 

12,440 

. 
.. 
"" 3,770 

LOCs 
Ministry of Agric. Officials and Officers, 
Consultation (@ $500/LDC) 2,000 $2,000 
Livestock Technicians, Data Collection and 
Susuary (@ $1,000/LDC) 4,000 4,000 

Livestock Technicians, U.S. Training in 
System Analysis (0$250/LC) 2 000 2 000 

Subtotal $141i700 

B. Equipment/Facllities/Animals 
U.S. 
Offices, Conference Rooms, calculators etc. 
for 3.53 professionals, 2-4 Graduate 
students and .65 Sec.-Steno. 28,035 28,035 
Support for collaborative research by P['s 
on sheep, goats and system analysis 
applied to ruminant production systems 45,849 45,849 

LDC - none 
Subtotal 

C. Travel and Per Diem 
U.S. 1,400 1,400' 
U.S./LDC 
LDC 

7,200 
3900 

7,200 
2900000 

Subtotal $ 1 $15 ]I 

D. Other Direct Costs 
Data Processing Center, Texas A&14 
Model Development, CPU time 4,800 4,800 
Simulation, CPU, time 4,800 4,800 
Paper and printing 400 400 
Data Summary and Analysis 750 750 
Key Punching 400 400 

Consultants, fees and expenses 1,200 1,200 
Communications 800 800 
Publication and Library Materials 585 585 
Office Supplies, Copying etc. 1,200 1,200 
Project Accounting And Financial Reporting 6,675 6,675 
Site Coordination and Program Support 13 125 13 125 
Subtotal 3.7 3 

E. Overhead @ 18% of total 
Project Total 

26 695 26 695 
It7w MEW 

The figures in parentheses are percent time allocation estimates for each person
 
to be spent in LDCs.
 

The TAES (Texas Agricultural Experiment Station) annual budget for collaborative
 
sheep and goat research was in excess of $700,000 for 1977 and for 1978 and Is
 
expected to increase during the next five years.
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Budget FY 1981 
 AID TAES Cost Share** LOC
 

Percent 
 Percent 	 Institution
 
$ Total Time* $ Amount Time $ Amount $ Cost ShareA. Personnel (S&w) 

U.S. (Texas Agric. Exp. Sta.)

T. C.Cartwright, Prof. 
 $ 13,230 15(5) $ 6,615 15 
 $ 6,615

T. C.Bessett, Prof. 	 22,932 40(20) 14,112 25 8,820

T. C.Nelsen. Res. Sci. 	 16,800 100(25) 16,800
J. 0. Sanders, Asst. Prof. 
 6,616 15 3,308 25 
 3,308
Sheep 	and Goat Specialist 
 16,000 100(35) 16,000

C. R. Long, Assoc. Prof. 7,938 is 3,969 3,969
 
Graduate Students, 1-1/2 22,050 
 50 each 22,050
Secretary 
 3,175 40 3,175
Steno., Data Recorder 
 1,654 25 1,654
Programmer, Data Processor 
 2,646 20 2,646
Fringe benefits @ 13.5% 	 15,557 12,194 3,363

LDCs
 
Ministry of Agric. Officials and Officers,Consultation (@$500/LDC) 
 2,000 
 $ 2,000Livestock Technicians, Data Collection andSumuary (0 $1,000/LC) 	 4,000 4,000Livestock Technicians, U.S. Training in
Systems Analysis (@ $250/LOC) 	 2000 2000Subtotal $ 
 $ 2
 

B. Equipment/Facilities/Animals
 
U.S. 
Offices, Conference Rooms, calculators 
etc. for 3.53 professionals, 2-4 Graduate
students and .65 Sec.-Steno. 
 29,437 
 29,437


Support for collaborative research by PlIs
 
on sheep, goat and systems analysisapplied to ruminant production systems 48,142 48,142

LOC - none

Subtotal r77-7M $77M.T 

C. Travel and Per Diem 	 A-
U.S. 1,400 	 .1,400U.S./LDC 7,800 	 7,800LOC 4 600 	 3 600'Subtotal 	 1000$ 1$
 

D. 	 Other Direct Costs 
Data Processing Center, Texas A&M ModelDevelopment, CPU time 
 2,400 	 2,400
Simulation, CPU, time 
 6,500 	 6,500
Paper and printing 
 400 
 400
Data Suamry and Analysis 	 500 500Key Punching 
 300
Consultants, fees and expenses 	

300 
700 	 700Communications 
 800


Publication and Library Materials 	
800
 

382

Office Supplies, Copying etc. 	

382
 
1,200 	 1,200
Project Accounting And Financial Reporting 6,675 
 6,675


Site Coordination and Program Support 
 13 125 13 125
 
Subtotal $
 

E. Overhead @ 18% of total 
 26 695 	 2669
Project Total 
 26 695
 

The figures in parentheses are percent time allocation estimates for each person

to be spent in LOCs.
 

The TAES (Texas Agricultural Experiment Station) annual budget for collaborative
sheep and goat research was inexcess of $700,000 for 1977 and for 1978 is
expected to increase during the next five years.
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Budget FY 1982 
Percent 

AID TAES Cost Share " 

Percent 
$ Total Time* $ Amount Time S Amount 

A. Personnel (SlW) 
U.S. (Texas Agric. Exp. Sta.) 
T.C. Cartwright, Prof. 
J.W.Bassett, Prof. 
T.C. Nelsen, Res. Sci. 
J.0. Sanders, Asst. P,of. 
Sheep and Goat Specialist 
C.R.Long, Assoc. Prof. 
Graduate Students, 1-1/2 
Secretary
Steno., Data Recorder 
Programmer, Data Processor 
Fringe benefits @ 13.5% 

LOCs 

$ 13,892 
24,079 
17,640 
7,946 

16.800 
8,334 

23,153 
3,334 
992 

2,084 
16,209 

15(5) 
40(20) 

100(25) 
15 

100(35)
15 
50 each 
40 
15 
15 

$ 6,946 
14,818 
17,640 
3,973 

16,800 
4,167 

23,153 
3,334 

992 
2,084 

12,677 

15 
25 

25 

$ 6,946 
9,261 

3,973 

4,167 

3,532 

Ministry of Agric. Officials and 
Offices, Consultation (@$500/LOC) 2,000 
Livestock Technicians, Data Collection 
and Summary (@$1,000/LDC) 
Livestock Technicians, U.S. Training in 

Subtotlems Analysis (@$250/LDC) 

4,000 

2 000 ]-

B. Equipment/Facilities/Anlmals
 
U.S.
 
Offices, Conference Rooms, calculators
 
etc. for 3.53 Orifessionals, 2-4 Graduate
 
Students and .65 Sec-Steno. 30,909 
 30,909 
Support for collaborative research by P1's 
on sheep, goats and systems analysis 
applied to ruminant production systems 50,549 50,549 

.LDC - none 
Subtotal 581,458 

C. Travel and Per Diem 
U.S. 800 800 
U.S./LDC 7,000 7,000 
LOC 3 000 2000100
 

Subtotal $ 0$
 

D. 	 Other Direct Costs 
Data Processing Center, Texas ALM Model 
Development, CPU time 	 800 800
 

Simulation, CPU, time 	 5,000 5,000 
Paper and printing 	 400 400
 
Data Summary and Analysis 	 300 300 
Key Punching 200 200
 
Commiunications 300 300
 
Publication and Library Materials 321 321
 
Office Supplies, Copying etc. 1,200 1,200
 
Project Accounting ,ind Financial Reporting 6,675 6,675 
Site Coordination and Program Support 16 725 16 725 

Subtotal 

E. Overhead @ 18% of total 26 625 26,695 
Project Total 3T$T 

The figures inparentheses are percent time allocation estimates for each person
 
to be spent in LDCs.
 

The TAES (Texas Agricultural Experiment Station) annual budget for collaborative 
sheep and goat researc;, was in excess of $700,000 for 1977 and for 1978 and is 
expected to increase during the next five years. 

LOC 
Institution 
$ Cost Share 

$ 2,000
 

4,000
 

2T000
 

0
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Budget FY 1983 AID TAES Cost Share" LDC 

Percent Percent Institution 
$'Total Time* $ Amount Time SAmount SCost Share 

A. Personnel (S&) 
U.S. (Texas Agric. Exp. Sta.)
 
T.C.Cartwright, Prof $ 14,585 15J5) S 7,294 15 $ 7,293 
J.W.Bassett, Prof. 25,282 40 20) 15,558 25 9,724
 
T.C. Nelsen, Res. Sci. 18,522 100(25) 18,522
 
J. 0. Sanders, Asst. Prof. 9,294 15 3,647 15 3,647
 
Sheep and Goat Specialist 17,640 100(35) 17,640
 
C.R.Long, Assoc. Prof. 8,752 15 4,376 15 4,376
 
Graduate Students, 1-1/2 18,232 50 each 18,232
 
Secretary 3,500 40 3,500
 
Steno., Data Recorder 1,094 15 1,094
 
Programmer, Data Processor 2,188 15 2,188
 
Fringe benefits @ 13.5S 15,806 12,426 3,380
 

LOCs
 
Ministry of Agric. Officials and Offices, 
Consultation (@ $500/LDC) 2,000 $ 2,000 

Livestock Technicians, Data Collection and 
Summary (@$1,000/LDC) 4,000 4,000 

Livestock Technicians, U.S. Training in 
Systems Analysis (@$250/,C) 2 000 2 000 

Subtotal $140,896 $04,476 

B. Equipment.Facilities/Animals
 
U.S.
 
Offices, Conference Rooms, calculators etc.
 
for 3.53 professionals, 2-4 Graduate
 
Students and .65 Sec.-Steno. 32,454
 

Support for collaborative research by P]'s
 
on sheep, goats and systems analysis
 
applied to ruminant production systems 53,076
 

LOC - none
 
Subtotal
 

C. Travel and Per Diem 
"U.S. 800 
U.S./EDC 7,400, 
ODC 3,600 1 000
 

Subtotal $ 1
 

D. Other Direct Costs
 
Data Processing Center, Texas A&M Model
 
Development, CPU time 800
 

Simulation, CPU, time 8,000
 
Paper and printing 400
 
Key Punching ' 200
 
Comnunications 800
 
Publication and Library Materials 829
 
Office Supplies, Copying etc. 1,200
 
Project Accounting And Financial Reporting 6,675
 
Site Coordination and Program Support 13 125
 
Subtotal
 

E. Overhead @ 18% of total 26 695 26 695
 
Project Total $175.000
 

The figures in parentheses are percent time allocation estimates for each person 
to be spent inLDCs.
 

The TAES (Texas Agricultural Experiment Station) annual budget for collaborative 
sheep and goat research was inexcess of $700,000 for 1977 and for 1978 and is
 
expected to increase during the next five years.
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5. Implementation P'an
 

a. The implementation of this project occurs in two phases
 

1. Model development and validation and refinement
 

2. Applications of systems analysis to LDC small ruminant production
 

systems
 

The first phase will actually continue throughout the project and require
 

input from the other collaborating Consortium institutions as well as data and
 

information collected on the project in the LDCs.
 

The second phase is the application phase and depends more heavily on LDC
 

cooperation as well as cooperation (actually coordination) with the colloborating
 

Consortium institutions. The simulations will be the basis for examining alterna­

tive production practices and synthesizing production systems to most efficiently
 

meet objective functions. These simulation outputs are very useful for examination
 

of biological aspects but are most useful when subjected to economic analysis.
 

Therefore this project is closely coordinated with the Economic Analysis project.
 

Also determining objective functions and implementation of new technologies in
 

sheep and goat production, will be closely coordinated with the Sociology project.
 

Livestock officers will be involved in the first two years in collecting data
 

and characterizing production systems. They will be involved after that time in
 

critiquing and making suggestions for modifying or altering production practices.
 

Ministry of Agriculture Officers and/or planning officers will be involved in
 

developing improved technologies and methods (order etc) of implementation.
 

A time schedule of activitiesis given below.
 



-------- 

Time Schedul
 

Activity FY 79 FY 80 

Model Development Initiate Complete basic 


form 

Model Validation Institute, 


tentative 

validation
 

Characterize Present production Initiate Complete major

Systems in LDCs categories
 
Collection of Animal and Production Initiate Complete major

Data in LDCs 	 portion of
 

data bank
 
Baseline Simulations - Initiate,.: 

tentative 
simulation 

Examining alternative 

Recommended Practices for LDC's
 
Production of Biotechnical Data Initiate, 

For Economic Analysis
 
Re-examination of Altered Production --------
 Tentative 

Practices with Sociologist And LDC 

Livestock Officers and Ministry Of
 
Agriculture Officials
 
Synthesis Of New Technologies for ------------------
LDC Officers And Officials 
Advancement of Integral Model 
Capabilities 

Interacting Forage Component .-------

Multiple Species Grazing ------------------


Economic Analysis 


FY 81 


Fine tune, fit 

to locales
 
Complete major 

validation
 

Extend 


Extend 


Major activity 


Initiate 


Major activity 


Re-examine all 

simulations
 

Initiate 


Initiate preli-

minary study 


Initiate preli-
minary study 
Initiate preli-
minary striv 

FY 82 FY 83
 

Adapt to Locales Adapt to Locales
 

Minor validation Minor validation
 

Extend
 

Extend
 

Extend baseline
 
simulations
 

Major activity Extend 

Major activity Extend 

Continue Continue 

Major activity Major activity
 

Develop model Initiate base
 
concepts model component
 
Develop procedure Initiate inter­

facing models
 
Develop procedure Initiate inter­

facing models
 



6. Annual Review And Planning Processes
 

This project is somewhat unique in that progress or status is clearly indi­

cated by stage of model development, degree or closeness of validation of between
 

actual LDC production and simulated production, and of the production systems
 

synthesized. Also this systems analysis project assumes the role of coordinating
 

the biotechnical aspects of all of the collaborating projects in the Tital XII
 

Small Ruminants Program. An annual report will be written for review. The
 

annual report will be reviewed by the Head of the Animal Science DepE .tment, the
 

Committee of Professors of the Animal Science Department, the office of the
 

Director of the Texas Agricultural Experiment Station and the Committee of PI's 

of the Title XII Small Ruminant Program.
 

A model of production systems is an organization of knowledge and provides
 

a logical basis for planning each step in systems analysis and synthesis. The
 

review feedback is the primary basis for planning.
 

Planning with respect to linkages with LDCs will be coordinated with the
 

Management Entity of the Program and the Committee of PIs.
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Personnel and Expertise 

Thomas C. Cartwright, Ph.D., Professor in charge of the Animal Breeding and Genetics
 

Section, Animal Science Dept., Texas A&M Univ. His research has concentrated on
 

cattle breeding, including adaptation to tropical conditions and systems analysis.
 

He is leader or coworker on 5 research projects, was leader of an AID 211d arant
 

on tropical livestock production systems and has consulted widely in LDCs. His
 

publications (6 during past 4 years) and invited papers at national scientific
 

meetings (3 during past 3 years) on synthesis of ruminant livestock production
 

systems are his most significant recent contributions.
 

James 0. Sanders, Ph.D., Assistant Professor, Animal Breeding Section, Animal Science
 

Dept., Texas A&M Univ. His research has consisted of modelling beef cattle produc­

;tion systems and the application of genetic selection theory to increase the produc­

tive efficiency of beef cattle production systems. He teaches undergraduate animal 

'breeding and breeds of livestock and is considered an authority on world breeds of 

livestock. He is a consultant for ILCA on analysis of beef cattle production systems
 

for Botswana.
 

.Terry C. Nelsen, M.S., Research Associate, Animal Breeding -Section, Animal Science
 
k 

'Dept., Texas A&M Univ. His research at Texas A&M has emphasized modelling and
 

Isimulation of beef cattle production systems. He has taught animal breeding and
 

:presently devotes full time to systems analysis applied to livestock production.
 

,,He is a consultant to ILCA for analysis and synthesis of beef cattle production
 

,systems for Botswana.
 



Organizational Qualifications 

Texas is the leading state in the U. S. in numbers of sheep and goats, with over 

2.5 million sheep and 1.3 million goats in 1977. These represent approximately 20% 

of the sheep and 90% of the goats in the U. S. The Texas Agricultural Experiment 

Station has had an active sheep and goat research program for many years. TAES fund­

ing for sheep and goat programs has exceeded $700,000/annum -Since 1975. 

The TAMU Agricultural Research and Extension Center at San Angelo is in the 

eart of the sheep and goat production area and is largely devoted to sheep and goat 

-research. There are six scientists along with support personnel, over 3,000 sheep and 

1,900 goats and physical facilities at San Angelo, Brandy and Sonora for conducting 

,research. The Research Station at Sonora is primarily used for grazing studies and
 

development of pasture rotation systems using cattle, sheep and goats.
 

A significant portion of the state is located within the tropical or subtropi­

c-al region as defined by being within 300 of the equator. Within the state, rain­

f'all conditions vary from arid to semi-humid. 

Personnel on the main campus at College Station also participate and cooperate 

in sheep and goat research. The Animal Science Dept. has 67 professional staff lo­

cated at the main campus with sections in Nutrition, Meats, Repr6ductive Physiology, 

nimal Breeding, Beef Cattle, Dairy, Swine, Horses, and Sheep and Goats. A Meats 

A.aboratory, Wool and Mohair Laboratory, Veterinary Diagnostic Laboratory, Institute 

lf Tropical Veterinary Medicine, Agricultural Analytical Service, Statistics Insti­

tute, Data Processing Center, and other similar research and service facilities are 

6ivailable for use on this project. 

The TAIMU International Programs Office has had programs in countries of Asia, 

Africa, South America, Latin America, and the Caribbean. Currently this office 

*dmnisters projects in Colombia, Guatemala, Mali, Tanzania and Uruguay. In 

jddition, this office supervises training programs of from 55 to 75 degree candidate 

aind 80 to 100 shorter term trainees from 12 LDCs. 



Thomas C. Cartwriqht
 

   
 
B.S., Animal Husbandry, Clemson University, 1948
 
M.S., Genetics, Texas A&M University, 1950
 
Ph.D., Animal Breeding, Texas A&M University, 1954
 

.RIENCE:
 
Leader, Beef Cattle Breeding at the McGregor Station, 1942-1948 
Professor, Genetics Department 1958-1962
 
Professor, Animal Science Department, 1962 - present
 
Consultant, University of Texas Health Science Center, Genetics of
 

- present
Atherosclerosis in the baboon, 1972 

Member of Board and Executive Committee, Winrock International Livestock
 
Research And Training Center, 1976 - present
 

Leader, FAO Team to Evaluate Cattle Production Programs in Uganda, 1975.
 
Leader, AID 211d grant in ruminant livestock production systems in tropics, 1972-1977.
 
Travel to observe, lecture, consult and/or advise on beef cattle breeding inMexico,
 
Guatemala, Costa Rica, Argentina, Venezuele, Australia, Germany, Italy, France,
 
Austria, Switzerland, Denmark, Sweden, Great Britain, Ireland, Wales, South Africa,
 
Rhodesia, Guyana, Ethiopia, Mali, Chad, Cameroons, Upper Volta, Botswana, Uganda,
 
Tanzania.
 

ORS AND AWARDS:
 
TAMU Distinguished Faculty Achievement Award in Teaching, 1962
 
Fellow American Association for the Advancement of Science, 1965
 
Guest Professor, Animal Breeding Inst. 'Univ. of Gottinqen, Germany, 1970
 
American Society of Animal Science RockefellerPrentic Award for Research in
 
Animal Breeding and Genetics, 1973
 

[R RESEARCH AREAS:
 
Heat tolerance and adaptability of cattle
 
Hybrid vigor, combining ability and complementarity in beef cattle
 
Genetics of growth in beef cattle
 
Analysis and Synthesis of Beef Cattle Production Systems
 

EENT POSITION AND DUTIES:
 
In charge, Texas A&M University Research Center at McGregor
 
Leader, Animal Breeding and Genetics Section, Animal Science Department
 
Member, Faculty of Institute of Comparative Medicine and Genetics Faculty
 
Project Leader, animal breeding and systems analysis research
 
Teaching of Animal Breeding, and Quantitative Genetics
 
Chairman, TAMU Mini-Grant Committee
 

OERSHIP IN ORGANIZATIONS:
 
American Association for the Advancement of Science
 
American Genetics Association
 
American Society of Animal Science
 
Asociacion Latinoamericana Production Animal
 
Siqma Xi
 
Alpha Zeta
 
Gamma Sigma Delta
 
Phi Kappa Phi
 

L!CATI NS:
 
34 Scientific articles, 84 abstracts, 68 progress reports, 30 popular articles,
 
13 books and bulletins (chapters).
 



A. PROJECT TITLE: EVALUATION OF NEAT GOATS AND HAIR SHEEP 

B New 

C. Grantee: Management Entity/Texas Agricultural Experiment Station (TAES)
 

D. Principal Investigators: Percent of Time on Project
 

Dr. Maurice Shelton, Leader 0.50
 

Geneticist - to be employed 0.75
 

E. Duration: Minimum of 5 years with renewal options (estimated time
 
required - 8 years) 

F. Total Estimated Costs by Years: 
1979 1980 1981 1982 1983 

A.I.D. 150,000 150,000 150,000 150,000 150,000 

TAES* 194,644 195,212 195,779 196,347 196,914 

LDC Institutions (4) 10,000 10,000 10,000 10,000 10,000 
TOTAL 354,644 355,21Z 355,779 356,347 356,914 

G. Funding by years - See above
 

H. Prior Funding - None
 

I. A.I.D. Project Manager:
 

*At the present time TAES has an annual research budget of over $700,000 committed
 
to sheep and goats. The various areas of research are interrelated to the extent
 
that it is not possible to designate exactly that which might be matching to the pro­
posed Small Ruminant CRSP. In this proposal approximately $200,000 annually has
 
been indentified as related to the specific objectives of this project, where­
as, the total amount would be related to the overall objectives of the Small Rumi­
nants CRSP.
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2. Detailad Project Description
 

a. Description of problem
 

Long term changes which have occurred relating to many animal industries
 

have been through alteration of the species to produce products and
 

services of greater value to man. Such changes tend to be permanent and do not
 

require repetition on a seasonal or annual basis. By contrast, other
 

components of the production system such as range forage quality or disease
 

and parasite load have often deteriorated over time. Thus, if the past may
 

be taken as a prologue to the future, the possibilities for continued Improve­

ment by selection between and within species and genotypes of both sheep and
 

goats should receive high priority. This is particularly true in light of
 

recent developments In animal breeding suggesting that good response can be
 

realized in selection for such important traits as fertility (a major component
 

of efficient meat production) and parasite and disease resistarice. The genetic
 

approach appears to hold as much interest as therapeutic treatment in the control
 

or prevention of Infections or parasitic diseases. In manyLDCs.
 

With both of the species Involved In this proposal, there are a large
 

number of genetic types (possibly as many as one thousand) many of which have
 

not been properly identified and their potential fully utilized. Many of these
 

would now be considered as exotic to selected sites in LDCs, but it should be
 

pointed out that most domestic animals were exotic at some point in time
 

to the areas in which they are presently found. A large portion of the
 

world's sheep population is found in the group known as the Fat-Tail Carpet
 

Wool sheep, and these, plus the non-wool producing type (hair sheep)
 

constitute the primary types found in the LDC countries. These animals may
 

or may not be milked, but a significant portion of Lhe Fat-Tail sheep are
 

milked for at least a short period during the year. These two types of sheep have
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received relatively little emphasis in scientific literature, and the
 

U.S. scientific community has little familarity with these types. There is
 

a real need to devote some attention to these types of sheep in both the
 

U.S. and in LDC countries. By contrast the alternative type of sheep, such
 

as the Merino and Medium-wool breeds of European origin have been the sub-


Ject of numerous investigations.
 

Some specific research needs relating to the Fat-Ta:i sheep might be
 

concerned with the interrelationship of the Fat-Tail to performance and
 

adaptation to adverse conditions. There Is widespread belief that the meat of
 

the Fat-Tail is preferred to other types of sheep, and this should be explored
 

in light of the potential ;-arket in Middle Eastern cou.,itries. It is generally
 

recognized that the fat in the tail is a significant impediment to reproduction.
 

In this light Is appears to be important to clarify the relationship of the Fat-


Tail to eating qualities of the meat and survival in times of stress. Answers
 

to these questions are basic to consideration of future selection practices
 

with this type of sheep or the p;sibilities of introducing non-Fat-Tail
 

types into the areas involved.
 

A high proportion of the world's sheep population and over two-thirds
 

of the world's goat population is found within 300 of the equator. These
 

tend to be concentrated in the arid regions, but significant numbers are
 

also found in humid regions. Generally, it is only the Hair-type (non­

wool producing) sheep that can persist or flourish in the humid regions.
 

The LDC countries also tend to be concentrated in a belt around the equator.
 

Thus, the goat and the Hair sheep are of considerable significance in the
 

development of many LDCs. For the most part, these two animals have evolved
 

under natural selection favoring those traits which contribute to survival
 

and penalizing those traits of value to man, such as growth rate and milk
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production. These animal.s have benefited little from selective breeding and
 

management. In this proposal, the two species or types are being tied
 

together because they serve a common function In this "-tate as in many LDC's.
 

One of the points of research interest is to clarify the contribution or
 

need for both types and data o comparative efficiency as well as the overlap
 

in grazing habits should be investigated. Little selective breeding is
 

evident or even possible under conditions of many LDCs where these animals are
 

raised. In general, the animals have slow growth rates, low dressing percent and
 

small carcass weights. The latter may be an advantage or a disadvantage
 

depending on the end use such as a home meat supply or commercial exploitation.
 

ihe ty-pe of animal described above represents a good potential for a dam line.
 

However, to utilize them efficiently or exploit their potential as a dam
 

line, good sire linffs as well as the potential for controlled breeding and
 

management schemes would be required. Unfortunately good sire lines are
 

not readily available with either goats or hair sheep. Those which might
 

possibly qualify for this purpose 'i.e. Boer or Jamunapari goat or Dorper or
 

Blackhead Persian sheep) are not generally available. At pres6nt, the dairy types
 

of goats of Alpine origin or the Down breeds of sheep of European origin are often
 

introduced into the LDCs, and a nvmber have been exported from the U.S. for this
 

purpose. These types have generally proved unsatisfactory for use outside the
 

temperate regions. There is also a need to clarlfy the relationship between
 

adaptability to nutritional or climatic stress and such components of
 

production as fertility, growth rate and milk production. These type of data
 

are required in the design of the most efficient breeding systems, i.e.
 

should efforts be directed at developing a single animal with overall merit or
 

should specialized breeds or sire lines be developed to serve specific
 

functions. There is a significant and growing interest in Texas in utilizing
 

goats for meat and fiber production and in range management. There is also a
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limited population of Hai'r sheep. Within the state a majority of these
 

animals are found within 300 of the equator and thus any data generated
 

or genotypes developed would be expected to hold interest both In this
 

state and in many LDCs.
 

In this project It is proposed to survey existing enetic types with
 

special reference to Meat type goats and Hair sheep. A total world
 

survey is an unrealistic goal and these efforts will be concentrated in
 

tropical regions including research sites Involved in the total SRCRSP
 

effort. In addition, breeding programs and data collection for genetic
 

parameter estimates will be initiated in Texas and in one or more LDCs
 

if suitable location can be identified and appropriate linkages arranged.
 

Long term selection experiments will be initiated in this state with
 

Meat type goats and Hair sheep, but not Fat-Tail sheep. A small flock of the
 

latter will be established for use in specific studies and to Insure the
 

preservation of this gene pool in the United States. More conventional
 

breeds and crosses of sheep, primarily Finewool, will also be maintained
 

for comparative purposes. Attempts will be made to introduce and evaluate
 

high fertility types for use in both the U.S. and LDC countries.
 

b. Objectives of project
 

The overall objective will be to Improve the contribution of sheep and
 

goats to meeting the needs of man for food and fiber with special reference to
 

areas of greater need. More specific objectives are outlined below:
 

1. To survey existing populations and genotypes of tropically adapted
 

.(Hair type) sheep and Meat type goats and available data on their performance
 

with a view to maximizing their contribution in the U.S. and LDC countries.
 

2. Introduce to the U.S., or designated sites in LDCs, selected genetic
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types which appear to hold potential and mutual interest to the areas
 

involved. These types would be evaluated in comparisons with existing
 

genotypes in the U.S. and LDC locations. These studies would be designed to have
 

application to larger ecozones. Any superior genotypes which are identified
 

would be made available to research and development programs through live animals
 

a frozen semen to the extent that resources, technological progress and disease
 

control regulations permit.
 

3. To establish and maintain a small flock of Fat-Tail (Karakul)
 

type sheep to insure that this genotype is not lost in the United States and to
 

utilize this flock for educational and research purposes with emphasis on
 

exploring the relationship of the Fat-Tail to carcass traits, (yield and
 

eating quality), reproductive performance and adaptability to nutritional
 

climatic stress. Attempts will be made to extend these studies to field
 

evaluation of useful findings under LDC conditions.
 

4. Initiate and conduct long-term breeding programs with Meat type
 

goats and Hair sheep with a view of collecting needed Information on produc­

tive efficiency, genetic parameters and appropriate selection procedures.
 

New genetic types would be compared with existing breeds. Answers will be
 

sought to such basic questions as the relationship of productivity and adaptability
 

to nutritional and climatic stress.
 

5. Compare grazing habits of goats and the three genotypes to deterMlne
 

to what extent they compete or compliment In forage utilization, and to
 

explore the possibilities of altering grazing patterns through selection.
 

6. Assist cooperating institutions in LDCs to initiate selection
 

programs for indigenous or Introduced populations with special reference
 

to adaptation and disease and parasite resistance.
 

7. In the process of accomplishing the above objectives, It is
 

anticipated that needed new information will be developed relating to
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management procedures, product evaluation, disease control, etc.
 

Personnel in a number of departments or disciplines of Texas and LDC
 

Institutions should make contributions In these areas.
 

8. Graduate training programs will be offered by Texas A&H
 

University with the opportunity to concentrate on various aspects of sheep
 

and goat production.
 

c. Project approach
 

The approach to objective number one and two will consist of a literature
 

survey of current Information on breeds of goats and Hair sheep. The
 

Information will be obtained not only from traditional literature sources,
 

but from other groups or agencies having an Interest in questions under
 

study. This will be supplemented by on site visits to major areas of interest In
 

Africa, Asia and Latin America by personnel involved in this specific project
 

or others associated with the Small Ruminants Collaborative Research Support
 

Program (SRCRSP). The results -:Ill be circulated to members of the consortium
 

with recommendations on genotypes of interest. This should be accomplished to'a
 

significant degree within the first year of the project, but will be a
 

continuing effort as additional information becomes available. A list will
 

b prepared on animals having potential interest for relocation, 'Those
 

considered for Importation and use in the Texas contributing project will
 

emphasize the components which contribute to meat production such as fertility,
 

groWth rate and adaptability. Those considered for relocation to sites in LDC
 

would include milk production as well if this is a component of the use
 

pattern of that particular area. It is suggested that selection of both
 

sheep and goats for milk production can best be done outside the U.S.
 

In the case of sheep, there is no U.S. market outlet for sheep milk, and
 

it seems unrealistic to propose to establish breeding flocks directed toward
 

this end in this country. There could well be a market for goat milk, but good dairy
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breeds exist for temperate climates and selection efforts should concentrate
 

on selection under,conditions more typical of the LDCs, These might be
 

simulated only in a few locations in the United States, but would generally
 

require establishing a unit specifically for this purpose. Fiber production
 

Is not anticipated as having major interest, but this will not be ruled out for
 

areas where fiber is an economic enterprise or where It is important for home
 

use. Data on the use of both goats and sheep for fiber production will be
 

available from control groups in the Texas project,
 

Potential relocation sites outside the U.S. may be at institutions
 

contributing specifically to this (Germ Plasm) project or those involved In
 

the overall effort of the SRCRSP. Insofar as possible, U.S, as well as
 

LDC sites will be chosen In a manner that results would be applicable to
 

larger ecozones.
 

In respect to objective No. 3 a flock of up to 100 head of Fat-Tail
 

(Karakul) sheep will be established or produced and maintained for the period
 

covered by this project. The animals will be obtained from a wide genetic base
 

and sufficient males will be maintained to Insure that inbreeding does not
 

become a problem during the time span of this project. These animals will be
 

selected to conform to the Karakul genotype insofar as possible to provide
 

the potential for a possible revival of interest in Persian lamb skins. The
 

basic breeding flock or their offspring will be utilized for various investiga­

tions of basic interest to Fat-Tail sheep In general, The male lambs will
 

Initially be utilized to compare Fat-Tail, Finewool and Finewool X Medium Wool
 

crossbreods as to carcass cutout, fat distribution, taste panel-evaluations
 

and for chemical characterization of the fatty tiqque. Later comparisons will
 

look at docked versus undocked market lambs as to fat distribution and eating
 

qualities. It is realized that some of this type of work has been done but a
 

minimal amount of repetition may be desirable to provide a base point for this
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project. A portion of the female offspring will be docked and evaluated
 

throughout their productive lifetime with respect to reproductive per­

formance as compared to undocked Fat-Tail ewes and other genotypes (Fine­

wool). Comparable groups of docked and undocked Fat-Tall types along with
 

thin tail types such as Merinos will be evaluated In respect to resistance
 

to high temperature and nutritional stress. Temperature stress will be
 

evaluated' by measuring body temperatures under a variety of environmental
 

conditions. Evaluation of resistance to nutritional stress will consist
 

of exposing various types (i.e. Fat-Tail, docked Fat-Tail and thin
 

tail) to submaintenance diets and measure weight loss and r#ate and
 

site of fat disappearance. Comparative slaughter techniques and ultrasonics
 

will be used for the latter purpose. It is determined that the Fat-Tail
 

adversely affects reproduction, but is not necessary or beneficial to
 

meat quality or survival, attempts will be made to initiate long term
 

selection experiments in LDCs to explore the desirability and feasib'lity
 

of altering this trait through selection.
 

The research approach for objective 4 will consist of establishing 

flocks of Hair sheep and Meat type goats on which data may be collected. 

The Texas Agricultural Experiment Station currently ow's approximately 

700 head of Meat type goats which will contribute to the effort. A small flock 

of Hair type sheep are available and will be expanded and maintained for study. 

Initially these will consist of Black.bellied Barbados, but other types wil 

be integrated into the program as they become available and appear to be useful. 

It is anticipated that it will be possible to enlist several private 

breeders in a cooperative breeding scheme designed to improve the meat 

and leather production potential of these species. This work will be conducted 

In semi-arid conditions at sites near or within .300 of the equator. It 
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is anticipated that genotypes which are developed will have wide
 

adaptation to many of the LDC countries.
 

The type of data collected will consist of that required to calculate
 

phenotypic and genetic parameters, design efficient selection systems,
 

.compare productive efficiencies of genotypes Involved and to carry on
 

actual selection programs. Some basic questions which require answers relate
 

to the Interrelationship of fertility, growth rate and adaptability to
 

nutritional of climatic stress or disease resistance. At this point
 

it is not clear if selection programs will or should emphasize overall
 

merit or the development of special lines or breeds to be utilized in
 

stratified breeding schemes. The approach taken in this country and that at
 

the LDC Institutions would not necessarily be the same.
 

The research approach to objective number 5 will consist of establishing
 

,a diet analysis laboratory utilizing microscopic analysis of fecal material.
 

This procedure can be utilized to identify constituents In the diet and
 

to approximate their relative proportion. In the past this type of work
 

has been done by use of esophageal fistulas or by observing the grazing
 

habits. Both procedures place restrictions on the number of animals which
 

can be utilized and possibly interfers with grazing behavior. The approach
 

,to be taken in this project will permit the study of relatively large numbers
 

of animals and permit comparisons by species, breeds or genetic types
 

within species and possible genetic variation within the breed. It seems
 

Important to determine to what extent Hair sheep and goats compete in
 

grazing habits since they are very similar in adaptation and in the nature of
 

the products produced. It also seems Important to determine to what extent
 

the Fat-Tail sheep differs from others in grazing habits as this might be
 

related to their adaptation to arid regions. It is also planned to look into
 

inheritance of diet preference with a view to proposing selecting animals which
 



preferentially consume prevalent or problem plant.species. This may become
 

of particular importance as restrictions are placed on mechanical or chemical
 

control of problem plant species due to energy costs or environmental concerns.
 

This work will initially be conducted in the U.S., but can also be carried out
 

in LDCs by on-site studies by U.S. personnel or through training of graduate
 

students or technicians.
 

The efforts relating to objective number 6 will be largely limited to
 

performing advisory services in terms of recommending genotypes of interest
 

and long term selection procedures. Priority effort would be to those
 

LDC Institutions Which are cooperating with the SRCRSP, but would be extended
 

beyond this as needs are expressed and time and travel funds permit.
 

In connection with objective number 7 the Texas A&M University and the
 

Agricultural Experiment Station has professional staff competence in a
 

number of disciplines (Range Science, Meats, Fiber Technology, Veterinary
 

Science etc.) who have a professional Interest in the species involved.
 

It is anticipated that individuals within these disciplines will become
 

involved in the project directly or in an advisory capacity as'their input
 

Is required in respect to management of the species involved or in collection
 

of the data as proposed. Within the level of funding proposed, the involvement
 

of supporting staff members in work in LDCs would be of a limited nature.
 

Objective number 8 involves a committment to the training component
 

of the overall project. The normal graduate training program offered by
 

Texas A&M University will provide the primary mechanism for this training.
 

.However, the animals involved in the project will provide resource material
 

for graduate students from U.S. or LDCs who wish to utilize these in graduate
 

training programs. Also personnel from the project will assist and participate
 

in other training efforts as may be worked out be parties involved. It is
 

anticipated that the Program Director for the overall SRCRSP will be primarily
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responsible for Initiatives in this area.
 

d. 	Conditions that will indicate objectives have been achieved
 

The overall objectives of Improving the contribution of sheep and goats to
 

meeting the food and fiber needs of mankind, and even of producing superior
 

.genetic material, are long term goals which obviously cannot be completed
 

in the projected lifetime of this project. However, if programs and practices
 

can be Initiated which will be carried forward over a longer period of time
 

some real progress can be expected. The more limited objectives outlined
 

under 2(b) above lend themselves to more definitive accomplishments. The
 

progress in these more limited areas would be documented by breed description
 

information, by the presence of flocks and herds in experimental programs in
 

this country and in LDCs and by publication of experimental data. Also the
 

presence of personnel in LDC locations who have received advanced training
 

as a result of this project would be considered as tangible evidence of progress.
 

e. 	Assumptions on achievement of objectives (externalities outside
 

control of PI)
 

Some very significant fac'tors outside the complete control of project
 

personnel will have an affect on the success of the project. Primary among
 

these is the ability to locate and finalize stable institutional linkages
 

in LDCs. The funding budgeted to this project is certinly not adequate 

to establish and to finance research facilities outside the U.S., and it 

is simply not possible to determine to what extend funding in LDC locations 

will be adequate. The second major factor contributtng to success of 

the project will be the ability to move breeds or genotypes of interest
 

between countries. At present it is known that significant difficulties
 

exist in this area, but It is expected that over the life of this project
 

and as a result of activities associated with this project some progress
 

can be made in this area. The ability to freeze and store sheep semen can
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also be a limiting factor. No work of this nature Is proposed under
 

this specific project, but will perhaps be a part of the overall plan
 

of SRCRSP. The likelihood of progress on this point appears to be good.
 

(b)Assumption that achieving objectives will solve problem
 

A stated precondition of the SRCRSP Is that It will be contributing.or
 

conducted in countries designated as LDC which implies a need. Also the
 

overall objective of Its project is stated to "improve the contribution of
 

sheep and goats to meeting the food and fiber needs of people." Thus by
 

definition any progress in accomplishing this obJective would contribute
 

to the solution of a problem.
 

g. Outputs of project
 

The primary outputs would be.
 

1. Needed new Information (publications),
 

2. 	Superior types of animals,
 

3. Facilities developed and programs placed in motion,
 

4. 	Better trained people.
 

3. 	Technical Feasibility
 

From a technological standpoint all the activities projected under
 

this project are feasible, and some progress Is assured based on work which will
 

be done in this country. However, the objectives may not be fully realizeable
 

under 	the time frame or level of funding proposed. Many of the more serious
 

impediments to accomplishing the objectives are of human origin and may more
 

likely classified as political or sociological constraints. Primary among these
 

.are regulations on animal transfer and the ability of project personnel to
 

implement changes.
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Personnel
 
U.S.
 
J.M. Shelton, Proj. Leader 

Geneticist 

P. V. Thompson, Manager 

G. Snowden, Technician 

Technician, Diet Analyses 

Technician, Breeding 

Graduate Student 

Other Professional 

Other Subprofessional 

Secretary 

Fringe @ 13.5% 


LDC
 
Livestock Technicians and
 
Professionals 


Subtotal 


Equipment/Facilities/Animals
 
U.S.
 
Materials and Supplies 

Buildings, Facilities
 
and Utilities 


Animals 

Support from Collaborative
 
TAES sheep and goat res.
 
proj. (H1745, H1942 and
 
H6243) 


LDC
 
lAnimals 

SBuildings and Facilities 

ubtotal 


Travel
 
.
U.S. 

US/LDC 

DC 


Pubtotal 


Dther Direct Costs
 
Publications 

Site Coordination And
 
Program Support 


Fiscal Accounting And
 
Reporting 


Subtotal 


Total Overhead @ 18% 

Project Total 


Budget Y 19/9
 

AiD 

Percent 


Total Time* $ Amount 

$ 17,000 25(10) $ 8,500 
24,000 75(20) 18,000 
8,000 25 4,000 
6,000 
12,000 100 12,000 
12,000 100 12,000 
6,000 50 6,000 
15,000 25(10) 7,500 
32,409 
7,000 33 3,000 

18,820 9,585 

8,000 
$166,229 05 

16,334 16,334 

15,000 
25,000 

77,000 

500 
500 

1W33 T 1,4 

1,400 1,400 
9,000 9,000 
1,800 800 

$ 12,200 $ 110 

1,000 1,000 

11,250 11,250 

6,750 61750 
$ 19,000 $ 19,000 

229881 22t881 
$354,644 $150,000 

Percent 

Time 


25 

25 

25 

67 


25 

450 

50 


TAES 

$ Amount 

LDC 
Institution 
$ Cost Share 

$ 8,500 
6,000 
4,000 
6,000 

7,500 
32,409 
4,000 
9,235 

$ 77,644 
$ 8,000 
$ 8,000 

15,000 
25,000 

77,000 

$117,000 

500 
500 

$ 1,000 

1,000 
$ 1,000 

$194.644 $10,000
 

figures in parentheses are percent time allocation estimates for each person to be spent
 
LDCs.
 

TAES (Texas Agricultural Experiment Station) has an annual budget for collaborative
 
ip and goat research of over $70n,000.
 



Budget FY 1980
 

AID TAES LDC 
Percent Percent Institution 

Total Time* $ Amount Time $ Amount $ Cost Share 

Personnel 
O.S. 
J. M. Shelton, Project Leader $17,200 35(10) $ 8,000 25 $ 8,000 
Geneticist 24,100 75(20) 18,000 25 6,100 
P. V. Thompson, Manager 8,200 25 4,100 25 4,100 
!G. Snowden, Technician 6,100 67 6,100 
Technician, Diet Analyses 12,400 100 12,400 
Technician, Breeding 12,400 100 12,400 
:Graduate Student 6,000 50 6,000 
Other Professional 15,000 25(10) 7,500 25 7,500 
1Other Subprofessional 32,409 32,409 
.Secretary 7,200 33 3,.00 50 9,303 
Fringe @ 13.5% 19,037 9,734 

Livestock Technicians and 
Professionals $ 8,000 
btotal 168,06T $ 8,834 $78,212 $ 8,000 

iqui pment/Fac I1ties/Animals
I.S. 

iMaterials and Supplies 31,885 16,885 15,000 
iBuildings, Facilities and Util. 25,000 25,000 
1Animals 
ISupport from collaborative 
TAES sheep and goat res. 
projects (H1745, H1942 
and H6243) 77,000 77,000 

iDC 
jAnimals 500 500 
:Buildings and Facilities 
btotal 

500 
TTT18 TTT43 $1170 

500 
1,000 

ravel 
'U.S. 
SS/LDC 

600 
8,000 

600 
8,000 

LDOC 1800 800 1000O 
ubtotal 9,800 

her Direct Costs 
Publications 1,000 1,000 
site Coordin. & Program Support 11,250 11,250 
tfiscal Accounting & Reporting 6 750 6,750 
ubtotal $19,000 

otal Overhead @ 18% 22,881 22,881 
roject Total =1 $10000 =S152127,000 

he figures in parentheses are ppercent time allocation estimates for each person to be
 
pent in LDCs.
 

he TAES (Texas Agricultural Experiment Station) has an annual budget for collaborative
 
heep and goat research of over $700,000.
 



Budget FY 1981 

AID TAES LDC 
Percent Percent Institution 

Total Time* $ Amount Time $ Amount $ Cost Share 

Personnel
 
U.S.
 
J. M. Shelton,PraJ. Leader 

Geneticist 

P. V. Thompson, Manager 

G. Snowden, Technician 

Technician, Diet Analyses 

Technician, Breeding 

Graduate Student 

Other Professional 

Other Subprofessional 

Secretary 

Fringe @ 13.5% 


LDC
 
Livestock Technicians and
 
Professionals 


Subtotal 


Equi pment/Faci 1ities/Animals
 
U.S.
 
Materials and Supplies 

Buildings, Facilities and
 
Utilities 

Animals 

Support from Collaborative
 
TAES sheep and goat res.
 
project (H1945, H1942 and
 
H6243) 


LOC
 
Animal s 

Buildings and Facilities 


Subtotal 


rravel
 
U.S. 

US/LDC 

LOC 


Subtotal 


Dther Direct Costs
 
Publications 

Site Coordination and
 
Program Support 


Fiscal Accounting and
 
Reporting 


Subtotal 


rotal Overhead @ 18% 


)roject Total 


$ 17,400 25(10) 

24,200 75(20) 

8,400 25 

6,200 

12,800 100 

12,800 100 

6,000 50 

15,000 25(10) 

32,409 

7,400 33 


19,252 


8,000 

$169,861 


17,037 


15,000 

25,000 


77,000 


500 

500 


1t3T,037 


1,000 

7,000 

1 000 


$ 9,0000
 

1,000 


11,250 


6 750 

$ 19,00019,000
 

22,881 


$355,779 


$ 8,700 

18,000 

4,200 


12,800
 
12,800
 
6.000
 
7,500 


3,200 

9,882 


$ 83,082 


17,037
 

1,000
 
7,000
 

1,000
 

11,250
 

6,750
 

22,881
 

$150,000 


25 
25 
25 
67 

$ 8,700 
6,200 
4,200 
6,200 

25 
450 
50 

7,500 
32,409 
4,200 
9,370 

$78,779 
$ 8 000 

15,000 
25,000 

77,000 

TT$I7,000 

500 
500 

$ 1$,000 

1 000 

$1954779 $10,000
 

le figures in parentheses are percent time allocation estimates for each person to be spent
 
n LDCs.
 

'e TAES (Texas Agricultural Experiment Station) has an annual budget for collaborative
 
beep and goat research of over $700,000.
 



Personnel
 
U.S. 
J.M. Shelton, Proj. Leader 

Geneticist 

P.V. Thompson, Manaqer 

G. Snowden, Technician 

Technician, Diet Analyses 

Technician, Breeding 

Graduate Student 

Other Professional 

Other Subprofessional 

Secretary 

Fringe @ 13.5% 


LDC
 
Livestock Technicians and
 
Professionals 


Subtotal 


Equipment/Facilities/Animals
 
U.S. 
Materials and Supplies 

Buildings, Facilities and
 
Utilities 


Animals 

Support from Collaborative
 
TAES sheep and goat res.
 
project (H1745, H1942 and
 
H6243) 


LDC
 
Animals 

Buildings and Facilities 


Subtotal 


Travel
 
U.S. 
US/LDC 

LDC 


Subtotal 

Other Direct Costs
 
Publications 

Site Coordination & Program
 
Support 


Fiscal Accounting &
 
Reporting 


Subtotal 


'Total Overhead @ 18% 

Project Total 


Budget FY 1982
 

AID 

Percent 


Total Time* $ Amount 

$ 17,600 25(10) $ 8,800 
24,300 75(20) 18,000 
8,600 .25 4,300 
6,300 
13,200 100 13,200 
13,200 100 13,200 
5,000 50 6,000 
15,000 25(10) 7,500 
32,409 
7,600 33 3,300 

19,468 10,030 

8,000 
$171,677 $ 84,330 

16,389 16,389 

15,000 
25,000 

77,000 

500 
500 

$134,389 $ 16,389 

1,000 1,000 
7,000 7,000 
1,000 

$ 9,000 $ 8,00 

400 400 

12,250 11,250 

6,750 6,750 
$18,400 $18,400 

22,881 
$356,347 

22,881
$ 501000 

Percent 

Time 


25 

25 

25 

67 


25 


50 


TAES 

$ Amount 

LDC 
Institution 
$ Cost Share 

$ 8,800 
6,300 
4,300 
6,300 

7,500 
32,409 
4,300 
9,438 

$ 79,347 
8,000 

$ 8,000 

15,000 
25,000 

77,000 

$117,000 

500 
500 

$ 11,000 

1 000 

$196,347 $I0,000
 

he figures in parentheses are percent time allocation estimates for each person to be spent
 
LDCs.
 

he TAES (Texas Agricultural Experiment station) has an annual budget for collaborative
 
heep and goat research of over $700,000.
 

i 



Personnel
 
U.S.
 
J.M. Shelton, Proj. Leader 

Geneticist 

P.V. Thompson, Manager 

G. Snowden, Technician 

Technician, Diet Analyses 

Technician, Breeding 

Graduate Student 

Other Professional 

Other Subprofessional 

Secretary 

Fringe @ 13.5% 


LDC
 
Livestock Technicians and
 
Professionals 


Subtotal 


Equipment/Facilities/Animals
 
U.S.
 
Materials and supplies 

Buildings, facilities and
 
Utilities 

Animals 

Support from Collaborative
 
TAES sheep and goat res.
 
project (H1745, H-1942
 
and H6243) 


IDC
 
Animals 

Buildings and Facilities 


Subtotal 


Travel
 
U.S. 

US 'LDC 

LDC 


Subtotal 


Other Direct Costs
 
Publications 

Site Coordination And
 
Program Support 


Fiscal Accounting And
 
Reporting 


Subtotal 


Total Overhead @ 18% 

Project Total 


Budget FY 1983
 

AID 

Percent 


Total Time* $ Amount 


$ 17,800 25(10) $ 8,900 
24,400 25(20) 28,000 

8,800 25 4,400 

6,400 

13,600 100 13,600
 
13,600 100 13,600
 
6,000 6,000
 
15,000 25(10) 7,500 

32,409 

7,800 33 3,400 


19,684 10,179 


2,000 
$173,493 $ 85,579 

16,000 16,000
 

15,000 

25,000 


77,000 


500 

500 

$134,000 $ 16,000 

500 500
 
6,500 6,500
 
1,000 


$ 8,000 

540 540
 

11,250 11,250
 

6750 6,750
 
2 18,540 $ 18,540
 

22,881 22,881
 
$356,914 $150,000 


TAES LDC 
Percent Institution 
Time $ Amount $ Cost Share 

25 $ 8,900 
25 6,400 
25 4,400 
67 6,400 

25 7,500 
32,409 

60 4,400 
9,505 

$ 8,000 
$ 79,917 $8,000 

15,000 
25,000 

77,000 

500 
500 

$117,000 1,000 

1000 
$7,000 

$196,914 10,00
 

e figures in parentheses are percent time allocation estimates for each person to be spent
 
LDCs.
 

an annual budget for collaborative.
he TAES (Texas Agricultural Experiment Station) has 

6eep and goat research of over $700,000.
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5. -Implementation Plan
 

a, Time-phased scope of work, Including relationships with LDC institutions
 

The early phase of the project will consist of development of facilities
 

for accumulating breeding flocks and recruitment of additional personnel
 

at U.S. locations. This work will be continued in FY 1980 along with
 

initiation of breeding programs and data collection on all phases or work
 

to be conducted in Texas. This work will continue each year for the duration
 

of the project. Early in P- 1979 and 1980 on site visits will be made to
 

LDCs to -­purvey existing breeding stocks and establish linkages with LDC
 

Institutions. On site visits will also be made to areas other than potential
 

cooperating LDC locations to survey genetic types of potential interest.
 

Early in FY 1980 and 1981 attempt will be made to relocate genotypes having
 

been Identified to hold potential Interest. To the extent this Is successful
 

these animals will be integrated Into data collection schemes and this
 

will be continued throughout the study. Also In FY 1980 selection programs
 

with indigenous and exotic genetic types will be initiated with cooperating
 

LDC Institutions. This would be expected to continue throughout the project.
 

Activities in FY 1981 will consist of continuation of phases already initiated
 

and a period of catch up for phases which have fallen behind schedule. The
 

same will be true of FY 1982, and 1983 with the additional expectation
 

of some data analyses and manuscript preparation. Plans should also call
 

for an implentation phase of significant findings to date. Preparation of
 

final reports and/or plans for extension of the project beyond 1983 should
 

be scheduledfor this year.
 

b. Project monitoring
 

The 'project leader would be expected to continuously monitor the activities
 

of the project by being involved in many of these activities, It would be­

expected that the Program Director woud be significantly Involved in
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monitoring these activities. Also officials of the Texas Agricultural
 

Experiment Station would no doubt take on active Interest in monitoring
 

any activities involving local funds.
 

6. 	Annual Review and Planning Process
 

It is expected that two parallel procedures would be involved In the
 

review and planning process. In the first of these the Texas Agricultural
 

Experiment Station conducts an annual review of projects with a projection
 

of plans for the future years activities. This would be expected to continue
 

and to include activiL.as conducted es a part of SRCRSP.
 

The second pathway would be that through the principal investigators
 

of the SRCRSP. It Is anticipated that there would be an annual meeting of this
 

group at which time the past years activities and the future years plans would
 

be reviewed. ,t is anticipated that this process would serve both a coordinating
 

and a review process. The program director would be involved in and perhaps
 

a convenor of this group and provide a repository of annual reports.
 

http:activiL.as


ProjectTitle&Number: term Plasm Resource Development for Sheep and Goats 	 DatoPrepared: My 19.1 !78 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS 
Polram or Sector Goal: The broader o ljective to Musures of Goal Achievement: 
whlihthsprojectcontributes: Increased production from sheep and 

To Improve the contribution of sheep goats in LDi countries would be the
and goats to meeting mankInds final or end point. Short of this 
needs for food and fiber in LDCs. the presence of more productive and 


better adapted strains of animals at 

LDC or U.S. Institutions and on 

going Improvement programs. 


Project Purpose: Conditions thatwill Indicate purpose has been 
To identify, evaluate and Improve achieved: End of proet status. 
genetic resources of sheep and goatsto meet the needs of target areas. 

To establish a mechanism to interchangi
 
information and genetic materials between
 
areas of interest. Develop an Informa­
tional base relating to Fat-Tailed and
 
Hair type of sheep and Meat and Fiber
 
goats which will Improve the ability
 
of U.S. and LDC Institutions to respon
 
to needs.
 

Output 
 Magnitude of Outputs:

1. 	Description of breeds or types of 
 Publications of description and
sheep and goats In tropical and characterization of types of sheep


sub-tropical regions, 
 and 	goats. Genetic parameters of

2. 	Relocation of selected genotypes to 
 sheep and goats, Suggested selection 


centers from which they can be more 
 Indexes, Improved strains or breeds
 
efficiently utilized In Improvement of sheep and goats.
 
programs.
 

3. 	Established flocks of Fat-Tall and
 
Hair types of sheep and Meat type
 
goats from which Information and
 
superior genetic material may be obtaifel.
 

. l. wo ikr L ii i ia.1 nII s li e ll wuiu Impleme tation Target (Typeand Quantity)
At least one long term selection
1. 	 Personnel and resource support from program InTexas Agricultural Experiment Station. 	 LDC Including presence
of 	Improved strains. 


2. 	Personnel and resource support of 
 2, Texas Agricultural Experiment

ccoperating !nstitutions in LDC. 
 Station established flocks of


3. 	AID funding and guidance. Fat-Tall sheep and Hair sheep
 

and 	Meat type goats.

3. 	AID: (a) budget $150,000 annuall]
 

MEANS OF VERIFICATION 

Statistical data on animal production 

In Target LDC Publications. 


Project reports of studies in U.S. 


.Annual reviews and regular reporting
requirements. 


IMPORTANT ASSUMPTIONS 
Asum--..ns for achieving goal targat: 
That desirable genetic types of 
animals exist for exploitation.
 
That arrangements can be made for
 
relocation of some of these. That
 
sufficient continuity of support

exists for animal breedino projects
 
to yield results. Development of
 
satisfactory semen freezing technique

will be Important to maximize
 
deployment of genetic resources.
 

Assumptions for achieving purpose: 

Complete or reasonable success
will be dependent o tsatisfactory
 

Assumptions for achieving output$s:
 

That needed new personnel can be
 
recruited and Integrated Into
 
overall programs.
 

Assumption forprovidin gnput :
 

That a continued source of funding
exists from all 
of the three sources
A 
 n.

Indicated.
 



Name: J. Maurice Shelton 
Date and Place of Birth: 
 
Family: Married, 4 children 

EDUCATION:
 

PhD., Animal Breeding - Texas A&M University - 1957
 
M.S., Animal Production - Texas A&M University - 1953
 
B.S., Animal Science - University of Tennessee -.1948
 

EXPERIENCE:
 

Instructor - University of Tennessee, West Tennessee Branch- 1948-1950 
Instructor - Texas A&M University - 1950-1953Associate P o-foz.)r Arc r--I nn Un vc;-s 6 of Beirut; Beirut, Lebainese 

Republic - 1954-1955
 
Assistant Animal Husbandman to Professor - Texas Agricultural Experiment 

Station - 1956-Present 

SIGNIFICANT PUBLICATIONS : 

Shelton, Maurice. 1977. Breeding for improvement of fiber producing
animals. In Animal Agriculture. W.H. Freeman & Co. (inpress). 

Shelton, Maurice. 1977. Management of reproduction in the goat. PrO­
ceedings symposium on "Management of Reproduction in Sheep and Goats" 
sponsored by American Society uf Animal Science and Sheep Industry
Development Program, Madison, Wisconsin, July, 1977. 

Shelton, Maurice. 1977. Reproduction and genetics of the goat. Pre­
sented at the annual meeting of American Dairy Science Association, 
June, 1977. Submitted to Journal of Dairy Science.
 

Shelton, Maurice. 1977. Studies on tail length of domestic sheep and
 
Mouflon crasses. J.Hered. 68:128.
 

Shelton, Maurice, G. C. Smith and Frank Orts. 1977. Predicting carcass
 
cutability of Rambouillet rams using live animal traits. J. Anim.
 
Sci. 44:333-337.
 

MEMBERSHIPS IN SOCIETIES
 

American Society of Animal Science Registry of Professional Animal Scientists 
American Genetic Association Texas Sheep and Goat Raisers Assn. 
Society for Range Management National Wool Growers 
Sigma Xi National Lamb Feeders
 

SPECIAL ACTIVITIES
 

Have extensive research experience with both sheep and goats. Have traveled 
or worked in 15 diffcrent foreign cot:ntries including serving as a mem.ber 
of a sheep and goat breeding team which visited the Soviet Union as a part
of Scientific Exchange Agreement. Hember of Task Force on Nutrient Require­
ments of goats of the National Academy of Science. 

HONJORS AND AWARDS 

Achievement Award - Block and Bridle Club - University of Tenn.
 
Honorary State Farmer - Future Farwi'rs of Aiierica
 
Silver Ram Award - American Sheep Producers Council, D.nv2r, Colorado
 



Project Title: Improving female reproductive performance of small ruminants
 

In LDC countries. A new proposal. 

Grantee: Utah State University 

Principle Investigator: Warren C. Foote 

Duration: 5 years (5-8 years) 

Total Estimated Costs1 ) '. 

Total LDC USU () 
FY project costs contribution contribution cost sharing 

1979 147,300 90,000 57,300 39 

1980 147,300 90,000 .57,300 39 

1981 147,300 90,000 57,300 39 

1982 147,300 90,000 57,300 39 

1983 147,300 90,000 57,300 

1) These increases do not Include merit, cost of living or inflation.
 



Abstract of a Research Proposal Submitted to US/AID Title Xll-


Collobarative Research Support Program on Small Ruminants
 

Title: 	 Improving Female Reproductive Performance of Small
 

Ruminants in LDC Countries
 

Leader: 	 Dr. Warren C. Foote, Utah State University
 

Rationale: 	 Reproductive performance is a major contributor to the
 
level and efficiency of meat and milk production from
 
sheep and goats. The rate of reproduction also directly
 
lnfluerces the rate of genetic improvement that can be
 
accomplished in all phases of production.
 

Measurement of 	reproductive potential in selected geno­
types of sheep and goats under different climatic
 
environments and management programs will provide
 
essential information in selection of genotypes for
 
conditions in LDC's.
 

Progress in small ruminant production in LDC's would be
 
facilitated if selected additional genotypes could be
 
brought into the United States for basic research and
 
for personnel training.
 

Approach: 	 This project will be conducted in cooperation with
 
California State Polytechnic University, Pomona and
 
other members of the Small Ruminant CRSP. W. C. Foote
 
will coordinate the coooerative projects btween Utah
 
State University and Cal Poly, Pomona.
 

Female reproductive potential ( as indicated by 
measureable ,:'oductive processes) will be estimated in 
selected g,:c'"i;s of small ruminants in different 
climatic e., ments and under limited and optimum 
management iw,,itions considered pertinent to LDC
 
locations.
 

Research will be conducted in the United States
 
Initially and extended to selected LDC sites when
 
feasible.
 

Contracts with 	USDA/APHIS will be strengtheded and
 
continued in an effort to develop procedures for importing
 
small ruminants. If approval is given by USDA selected
 
genotypes will be imported and pure breeding groVps will
 
be established for research and training purposes.
 

Appropriate information will be obtained from valid sources
 
throughout the 	world on reproduction and adaptation of
 
small ruminants. The data will be computerized for use
 
In small ruminant production.
 

USAID Budget: 	 $90,000.
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Detailed Description of Project
 

A. Description of problem
 

Reproductive performance is a major contributor to the level and
 

efficiency of meat and milk production from small ruminants. The rate
 

of reproduction also directly influences the rate of genetic improvement
 

that can be realized in meat and milk production as well as fiber production.
 

Reproductive processes which bear directly on meat production include
 

age at puberty, lambing or kidding rate, lambing or kidding interval, and
 

longevity. Each of these are influenced genetically and also by environment
 

Including climatic factors, and nutrition, animal health and other management
 

components involved in either intensive or extensive production systems.
 

Sheep and goats are adapted to practically'every environment where man
 

lives and are used by him fer production of food and/or fiber. There are
 

an estimated 1100 genotypes (850 sheep and 250 goats) which form a vast gene
 

pool from which existing genotypes can be selected or new genotypes developed.
 

.This genetic variation can provide alternatives to increase level and
 

efficiency of reproduction under existing or improved envi'rohmental conditions
 

in LDC's.
 

Only i relatively small number of existi.ng genotypes has been evaluated 

under conditions of their native environment and only a small proportion of 

these has also been studied under improved conditions to provide an estimate 

of their reproduction potential. Many genotypes of sheep and goats reproduce 

at relatively low levels as an apparent adaptive measure, Some of these 

might have a much higher genetic reproduction potential which would be 

Irealized under improved environmental conditions. This Information would be 

essential in determining the feasibility of introduci.ng new genes to 

Increase level and/or efficiency of reproduction in LDC's, More information 

http:introduci.ng
http:existi.ng
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concerning reproduction potential on an expanded number of genotypes of
 

small ruminants in both the United States and LDC's and other available
 

sources is necessary to provide an adequate genetic base for improved
 

production under required management systems.
 

B. 	Objectives of project
 

1. 	To measure the reproductive potential of females of selected
 

genotypes of small ruminants in-the United States and at selected
 

LDC locations.
 

2. 	To determine the influence of environment including climatic 

factors,.and nutrition and other management components on 

female reproduction. 

3, To establish a computerized data bank containi.ng valid available 

Information on reproductive performance and adaptation from 

genotypes of small ruminants under varying environments world
 

wide for use in selecting genotypes with specific reproductive
 

traits for particular environmental conditions,
 

4, 	To Import selected genotypes of small ruminants into the United
 

States when and if such is allowed and to establish small, pure
 

breeding blocks for pertinent research in the United States in
 

support of LDC programs,
 

C. 	Project approach
 

General considerations
 

This project will be conducted incooperation with California State
 

-Polytechnic University, Pomona and other members of the Small Ruminant
 

CRSP. W. C. Foote will coordinate'the cooperative projects between Utah
 

State University and Cal Poly, Pomona.
 

http:containi.ng
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Research on reproductive physiology, particularly measuring reproductive
 

performance in the female, will be conducted initially in the United States
 

In Utah, California and at other locations representing the most appropriate
 

environments available.
 

Similar research will be conducted under both Intensive and extensive
 

production systems in LDC locations as facilities are established, animals
 

obtained, and management programs stabilized. Research in LDC's will depend
 

on establishment of necessary on-site programs by the genetic, nutrition and
 

related small ruminant projects.
 

The required research procedures and techniques to be used in LDC locations
 

will be developed or refined and required levels of control determined
 

primarily in the United States. Hormone and other physiological analyses will
 

be conducted at the physiology and endocrinology laboratories at Utah State
 

University or under their direction at points of entry into the United States
 

(i.e. Plum Island) as required by animal health regulations.
 

An essential part of the research on reproductive physiology will be to
 

identify and attempt to correct processes or conditions that limit increases
 

in level and efficiency of overall reproduction. Because limiting factors
 

may involve either the male of female or both this research will be closely
 

Poly, Pomona. Combined
coordinated between Utah" State University and Cal 


efforts to analyse both male and female aspects of reproduction will be
 

undertaken and continued as required.
 

Results of all research will be collected at Utah State University for
 

storage, processing, analyses and publication.
 

Specific considerations
 

Objective 1.
 

There are over 25 breeds of sheep and at least 8 breeds of goats in the
 

United States representing a wide divergence in reproductive physiology.
 

Approximately four breeds of sheep and goats will be selected for study in
 



-5-


Ruminant CRSP.
consultation with Cal Poly and other memebers of the Small 


Selections will be based on their potential usefulness in LDC locations.
 

are the Rambouillet, Targhee, St.
Examples of breeds which might be studied 


Croix, Suffolk, Romney, Border Leicester, Dorset, Spanish goat, Nubian, and
 

Levels of reproduction and physiological and endocrinological
Saanen. 


measurements will be determined under optimal management conditions to
 

indicate their reproductive potential and as far as possible to determine
 

factors limiting reproduction. Measurements will include age at puberty,
 

length of estrous cycle, length and occurrence Of breeding season, fertility,
 

postpartum interval (interval from parturition t- estrus and ovulation),
 

lambing or kidding interval, ovulation rate, lambing or kidding rate, birth
 

weight, growth rate to 60 days of age, mothering ability, and endocrine
 

profiles during selected reproductive periods. Special attention will be
 

Research measuring reproductive
given to influences of season of year. 


performance would need to be conducted for a minimum of 2 years for each
 

genotype. This research will begin at Utah State University in FY 1979.
 

Similar researc' will be conducted on selected genotypes of small
 

ruminants at one or nore LDC locations (a) using animals maintained
 

specifically for physiology of reproduction research and (b) cooperatively
 

using herds or flocks established for genetic and related research.
 

This research will be conducted in cooperation with genetic research
 

in
projects and the genotypes measured would be those selected by or 


It is recommended that reproductive phenomena
cooperation with them. 


in the genetic research flocks include age at puberty, fertility,
measured 


lambing or kidding rate, birth weight, growth rate to 60 days of age, and
 

general mothering ability. Reproductive phenomena measured in groups
 

established especially for physiology of reproduction researchwill study
 

more detail aspects of physiology and endocrinology of reproduction
In 


include, where possible,
relating to reproduction potential. These will 
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length and occurrence of breeding season, estrous cycle length, ovualtion
 

rate throughout the year, and endocrine profiles during selective reproductive
 

the estrous cycle and the early postpartum period.
periods such as 


in LDC's will be
Preliminarily It is assumed that blood from studies 


introduction to
processed in the LDC and at Plum Island as required before 


.the endocrine laboratory at Utah State University for hormone analysis.
 

Research in LDC's will be initiated after genetic and other research
 

projects have been set up and controlled environments including standardized
 

management components established.
 

The purpose of these studies is to provide estimates of reproductive
 

potential of different genotypes and. to identify, if possible, physiological
 

and endocrinological constraints to reproductipn.
 

Objective 2.
 

The research conducted to achieve this objective will be similar in some
 

respects to those of objective 1. Appropriate measurements from those listed
 

.for Objective I will be taken. The major effort in this objective will be
 

to measure the inflzience of different management componentssuch as level of
 

This research will be
nutrition on level and efficiency.of reproduction. 


It is considered to be of high
cooperative with other research projects. 


priority among the objectives because it can provide essential inputs for the
 

and effiency of production.
development of management components to optimize level 


Some aspects of the research in this objective will be initiated at Utah
 

State University in FY 1979 but will be undertaken in LDC locations after genetic,
 

ruminant research programs have become stablized
nutrition and related small 


and adequate control is available.
 

Objective 3.
 

This objective will be accomplished by identifying reliable personnel
 

ruminants and obtaining valid information from them con­working with small 

cerning reproductive physiology and adaptation for the genotypes with which they 

- Ifnvi~mtinn Ar1arh~na the environment will alao be obtained. 

http:efficiency.of
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Standard data recording forms will be used and all entries will be
 

identified by person and institution providing the information. When
 

Information is obtained on a sufficient number of genotypes itwill be
 

computerized and be made available for use by other Pl's in the Small
 

Ruminant CRSP and others involved in small ruminant research and development.
 

Research on this objective will be initiated in FY 19'9 and will proceed
 

as 	reliable information becomes available.
 

Objective 4.
 

An effort will be made to encourage APHIS and other government agencies
 

to develop required procedures and facilities to allow importation of heep
 

and goats into the United States. Where appropriate, industry and government
 

support for importation will also be encouraged..
 

If and when importation becomes possible the importation of small ruminani
 

will be given prime consideration and effort. Genotypes of sheep and goats
 

will be selected, ba!d on the results and best judgement of persons at Utah
 

State University and Cal Poly, Pomona and also those involved in genetic
 

research in the Small Ruminant CRSP, and imported. Small, pure breeding floclo
 

will be developed and maintained for research and developmental purposes.
 

These flocks will be established initially at Utah and California and other
 

selected locations in the Unites States based primarily on climatic environmer
 

Work on this objective will be carried on in cooperation with Cal Poly, Pomona
 

The accomplishment of this objective is beyond the control of the principa
 

Investigators and therefore no time schedule can be developed.
 

0. 	Coaditions that indicate objec.ives have been achieved
 

1. Estimates of female reproductive potential of selected genotypes of
 

small ruminatns established and available for use in U.S. and LDC
 

locations.
 

2. 	Estimates of influences of envlronnent on female reproductive
 

performance of selected genotypes of small ruminants established
 

and available for use In U.S. and LDC locetions.
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3. A computerized data bank containing available information on
 

reproductive performance of small ruminants world wide available
 

for use in the U.S. and LDC locations.
 

4. When and if USDA, APHIS permits selected genotypes of small
 

ruminants imported into U.S. and small breeding flock established,
 

E. 	Assumptions on achievement of objectives (externalities outside control
 

of P.1.)
 

1, That selected genotypes of small ruminants, adequate facilities and
 

management control for research are available in LDC locations.
 

2. 	That capable LDC personnel are available to carry out research.
 

3. 	That persons throughout the world working with small ruminants will
 

provide information for data bank,
 

A. 	That approval will be granted to import selected genotypes of sheep
 

and goats into the United States.
 

F. 	Assumptions that achieving objectives will solve problem
 

1. 	Achievlng objectives I and 2 will provide information on reproductive 

physiology of the female that will make possible selection of 

genotypes of small ruminants and development of management components 

for Increased reproductive rate, This will contribute in a major 

way 	to level and efficiency of production in LDC's,
 

2. 	The establishment of a computerized data bank (Objective 3) will
 

provide information on reproductive performance and adaptation for
 

additional genotypes of small ruminants and environments which
 

would provide a broader base for selection of genotype fo. use in LDC's.
 

3. 	When importation of small ruminants into the U.S. is permitted the
 

establishment of small, pure breeding flocks would provide for more
 



detailed research on genetics, physiology, and nutrition and
 

In LDC
experience working on genotypes expected to be useful 


locations (Objective 4),
 

G. 	Outputs ot project
 

1, Provide estimates of female reproduction potential of selected
 

small ruminant genotypes,
 

2, 	Provide information on influence of.environment including
 

constraints to increased female reproductive performance,
 

Establish a data bank of information on reproductive and related
3. 

performance for small ruminants worldwide.
 

4. 	Attempt to import small ruminants into the U.S.
 

Technicial Feas'bility
 

Working within the limits of recognized constraints the probability 
of
 

$uccess of researc!. and technological aspects of this project are very
 

This is concluded because (1)much of the basic and procedural
good. 


(2) Working in LDC locations %ill be
 
work will be accomplished in the U.S. 


conducted in cooperation with projects with stabilized management 
programs,
 

(3) the researchers involved have experience and expertise in conducti.ng
 

this type of research,'( 4) particularly the objectives dealing with
 

physiology of reproduction information-are well defined and achievable.
 

http:conducti.ng


Finrincial Plan 

A. Budget 

FY 1979 FY 1980 FY 1981 FY 1982 FY 1983 
AID USU LDC2) AID USU LDC AID USU LDC AID USU LDC AID USU LOC 

1. Personnel 1) 

U.S. salaries 
Benefits 
LDC 

24,950 
5,988 

21,000 
5,040" 

4,000 

24,950 
5,988 

21,000 
5,O40 

9,000 

24,950 
5,988 

21,000 
5,040 

11,000 

24,950 
5,988 

21,000 
5,040 

11,000 

24,950 
5.988 

21,000 
5,040 

11,000 
2. MaJor facilities, 

equipment,animals, 
etc.3) 

U.S. 
.LDC 

10,000 6,000 
3,000 

9,000 
1,000 

6,000 
9,003 

9,000 
1,000 

6,000 
9,000 

9,000 
1,000 

6,000 
9,000 

9,000 
1,000 

6,000 
9,000 

3. Travel and per 
.diem 

U.S. 
LDC 

5,000 
5,000 

1,000 

300 
4,000 
8,000 

1,000 

500 
4,000 
8,000 

1,000 
500 

4,000 
8,000 

1,000 
500 

4,000 
8,000 

1,000 

500 
4. Site maintenance 

share (7.5%) 

U.S. 
LDC 6,750 6,750 6,750 6,750 6,750 

5. Other direct costs 
U.S. 

LDC 

17,342 11,660 

2,500 

12,342 

3,000 

11,660 

4,000 

12,342 

3,000 

11,660 

4,000 

12,342 

3,000 

11,660 

4,000 

12,342 

3,000 

11,660 

4.000 
Total direct costs 

U.S. 

LDC 

6. Indirect costs­

63,280 

11,750 

44,700 

9,800 

56,280 

18,750 

44,700 

22,500 

56,280 

18,750 

44,700 

24,500 

56,280. 44,700 

18,750 24,500 

56,280 

18,750 

44,700 

24,500 

U.S. 14,970 12,600 14,970 12,660 14,970 12,600 14,970 12,600 14,970 12,600 
LDC 

Total costs 
U.S. 
LDC 

TOTAL 

78,250 57,300 
11,750 

90,OO- 57,300 

9,800 

9,800 

71,250 
18,750 

90,000 

57,300 

57,300 

22,500 

22,500 

71,250 
18,750 

90,000 

57,300 

57,300 

24,500 

24,500 

71,250 
18,750 

90,000 

57,300 

57,300 

24,500 

24,500 

71,250 
18,750 

90,000 

57,300 

57,300 

24,500 

24,500 

1) Total-SY (scientists) 2.4 and technician and graduate student 5.0; .75 and 1.5 paid by AID, respectively. 
2) Indicates amount for each LDC location; all of facilities and part of service resources are expected to be in-kind. 
3) Some facilities related in-kind resources are provided by USU in addition to those included in overhead or otherwise specified in the budget.
 



B. Personnel and assigned SY's
 

Personnel 


Scientists
 

Warren C. Foote 


Darrell H. Matthews 


Jay W. Call 


Rex L. Hurst 


New member 


Technicians 


Graduate students') 


SY' s 

Total AID 

.5 .15 

.6 .1 

.2 .0 

.1 .0 

1.0 .5 

3-.0 .5 

2.0 1.0 

(statistician)
 

Two graduate students each working one-half time for project and
 

course work and related endeavors.
one-half time in 
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Implementation Plan
 

A. Time-phased scope of work, Including relationships with LDC institutions
 

Objective 1. Research will begin at Utah State Univers:ity and other U.S.
 

locations in FY 1979 and continue through remainder of project period. Procedures
 

of research and levels of control required for work in LDC's will also be under­

taken during this period.
 

Planning for cooeprative research in LDC locations will be initiated in FY
 

1979 with genetic, nutrition, animal health and related project personnel.
 

'Research on measuring reproductive potential will be initiated as soon as
 

animals have been obtained and necessary facilities developed, and management
 

control established. This is not expected earlier than FY 1981. Research will
 

continue throughout the remainder of the project. Research in LDC locations
 

will be carried out by trained technical LDC personnel.
 

Objective 2. Procedural development at Utah State University and planning
 

for cooperative research in LDC locations will begin in FY 1979. Research in
 

LDC's will be undertaken at the same estimated dates and under the same
 

conditions as indicated for objective 1.
 

Objective 3. This work will be undertaken in FY 1979 by developing
 

standard data recording forms and sending them along with explanations and
 

requests to reputable persons working with sheep and goats throughout the
 

world. Data forms and a list of persons is already partially completed. The
 

information will be computerized and stored in a retrievable form as it is
 

received. This will be a continuing project requiring updating and requests
 

for new information.
 

Objective 4. Work on this objective will begin in FY 1979 and will
 

continue by appropriate contact with APHIS personnel concerning importation
 

of small ruminatns. Imports will be made if and when approval is granted
 

and genotypes to be imported will be based on Small Ruminant CRSP needs and
 

scope of approval by APHIS.
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B. Project Monitoring
 

Programs in the United States will be initiated by or under the direct
 

supervision of the principle investigator or other scientists and will be
 

monitored continuously through research participation, supervision, research
 

reports.
data and summaries, planning meetings, seminars and annual 


Programs in LDC locations will be initiated by or under the direct
 

supervision of the principle investigator or other scientists and will be
 

monitored continuously through research participation, supervision, research
 

data and summaries, planning meetings, seminars and annual reports.
 

Programs in LDC locations will be initiated under the on-site direction
 

of the principle investigator or other scientists and in cooperation with
 

The research would be conducted by
other Small Rum-nant CRSP scientists. 


trained LDC personnel with necessary supervision by scientists from Utah
 

State University or otherPI's working in small ruminants. Monitoring would
 

be accomplished through (1) review of detailed data records and daily logs,
 

(2) periodic data summaries and accomplishment analyses, (3) periodic visits
 

and other U.S. based or field prolect personnel, (4) continuous
and checks by PI 


review of fund and other resource transactions. In addition at lease annual
 

reviews of quantity and quality of data obtained will be made and compared to
 

time schedule expectations.
 

Annual Review and Planning Processes
 

be held at appropriate
Annual evaluations of projects and personnel will 


levels and locations.
 

Annual data summaries and progress reports will be prepared and compared
 

to. time schedule expectations.
 

Results will be analyzed for project strengths and weaknesses and
 

procedures developed and additional resources requrested to maintain or achieve
 

planned level of achievement.
 

In all reviews and planning programs both quantity and quality of results
 

will be considered.
 



projecaTr,&Number: Improving female reproductive performance of small ruminants in LOC countries, 

NARRATIVE SUMMARY' 
Program or Setor Goal: The broader objective to 

OBJECTIVELY VERIFIABLE INDICATORS 
Measures of Goal Achlevemnnt 

MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 
Asumptiora for aciev ng goaI largets 

wieich this walec co trbutes 

Assumptions for achieving purpose:
ptoiect measure poten- Conditions that will indicate purpose has beenPupose.To reproductive 
tiai of females of selected genotypes of achieved: Endofprojectstatus. Information on Results of research on objectives as Specified outputs are accomplished; 

small ruminants In U.S. and LOC's; to reproductive performance and influ- per time schedule, required resources are available in 

determine environmental Influences on re- ences of environment will be available Same as Indicated in "Conditions that LDC's; small ruminant researchers 

productive physiology of female small 	 and used to select genotypes of small will Indicate purpose has been achieved" throughout world will cooperate in
 
ruminants and develop management


ruminants for use in LDC's';to develop a programs in LDC's; available Inform- contributing Information to data
 

computerized data bank on reproductive ation on reproductive performance and 
 bank. 

performance and adaptation of small run'in- -Japtatlon of small ruminants world­
ants worldwide; to investigate and when wide will be computerized and avail­

and if possible import small ruminants able for use; all reasonable efforts
 

into U.S. and establish small flocks, to import selected genotypes of small
 
runinants into the U.S. will be made,
 
if-_ _ _ _ _ _ _ small breeding flockIsul 


O~touts. Provide estimates of female reprod- MagnitudeoiOutputs: Publications on female Review of publications 	 Assumptions fo,achieving output': Selected 
uctive potential of selected small rumin-	 reproductive performance of selected Review of computerized data bank Inform- genotypes of small ruminants, ad­

equate facilities and management
ant genotypes; provide information on genotypes of vmall ruminants, environ- ation control for research are available
 
environmental influences including con- mental influences on reproduction, and Review of recommendations in LDC locations; adequate leader
 

straints to increased female reproductive recommended management programs; data ship available for reproductive
 
performance; establish a data bank of bank information on reproducpive per- hysiology research in LDC's;
 

information en reproductive and related 	 formance and ada'ptation comppterized persons throughout the world working
with small ruminants will provide
smpruinans rldie; shops and short courses5 held in-.thewihsalrmntsilpovd
performancepeformance forfor small ruminants worldw ide; 	 and available for use; seminars, work-
shop an shot curse for data bank; 
attempt to import small ruminants into U.S. and LDC's on reproductive physlo­

hed intheinformation 

the U.S.;trained project personnel. 	 logy of small ruminants and Its role approval will be ranted to
 

in increasing production import genotypes of smalI ruminants
 
into the U.S.
 

Inputs: Funding fromAID.USU and LDC'siasndandcatedtityAssumptions 	 for providing inputs: Program
from AID. U 	 mplmnttonTget TypeanduantitLSa as indicated In Ilmplementation funding and other resources will be 

USU analytical laboratories and computer 	 Initial genotypes of small ruminants Target". provided by all agencies; proper 
center; experience andexpertise din rseatiiaed 1management 	 of Small Ruminant CRSPRtoeo Fl 

personnel; sall ruminant CRSP management; Reproduction research Initiated Fall will be established; adequate LDC
 

o e; i C ee 1981. USU: Genotypes Identified and 	 research resources and management

LDC facilities; established LDC research 	 reproduction research initiated 
 control provided cooperation of
 
resources anc management control; data November 1978; data bank program small ruminant workers worldwide
 
from small ruminant researchers worldwide; initiated Jan. 1979; review of status obtained; cooperation of USDA/APHIS.
 

cooperation of other P.I.'s in small on importation of small ruminants into
 
ruminant CRSP; APHIS approval to im,"rt 	 U.S. Jan. 1979.
 

small ruminants in U.S. 
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RESUME
 

Name: Warren C. Foote 	 Professor, Departments of Animal, 
Dairy and Veterinarty Sciences and 
Biology: Director, International 
Sheep and Goat Institute, Utah 
State University, Logan, Utah 84322
 

Date and place of birth: 
 

Education: 	 B.S. Animal Science, Utah State University, 1954
 
MoS. Reproductive Physiology, University of Wisconsin, 1955
 
Ph.D. Reproductive Physiology, University of Wisconsin, 1958
 

Areas of specialization: 

Total effort .with sheep and goats in following areas: Endocrinology and
 
physiology of reproduction; hormonal and environmental control of
 
reproduction; genetic improvement of food and fiber production; devel­
opment and application of breeding and management programs to increase
 
food and fiber production. (More than 80 articles have been published
 
in scientific and popular journals and magazines on the above areas.)
 

Consulted for US/AID Bolivia; Rockefeller Foundation; University of San
 
Marcos, Peru; Syntex Corporation; and the Mexican Association of
 
Animal Production. 

Have served or are serving on editorial bor'rd of the Journal of Animal Science 
and Iranian Journal of Agricultural Research.
 

Served as a member of a research team to evaluate the sheep industry in
 
Russia under the USA-USSR Agricultural Scientific exchange program.
 

International experience:
 

Have visited or worked in 23 foreign countries with specific purpose of
 
studying sheep and goats and directed graduate students from 7 different
 
foreign countries.
 

Instrumental in organizing International Sheep and-Goat Institute and have
 
directed program since its inception in 1973.
 

Relevant publications:
 

Ahmed, Shafeeq, D. A. Phelps, W. D. Foote and W. C. Foote. 1977. Out of
 
season breeding in dairy goats. Proceedings, Western Section, American
 
Society of Animal Science. 28:199-200.
 

Foote, W. C. 1977. Combined genetic and physiological approaches to increasing
 
efficiency of goat production. Management of Reproduction in Sheep and
 
Goats Symposium. p'140-149. Univ. of Wisconsin, July 24-25.
 

Foote,*W. C. 1977. Extensive and intensive sheep production programs in Iran
 
and their use in increasing sheep production. 1st Annual Iranian Sheep
 
Production Conference (inpress).
 

Matthews, D. H., M. A. Madsen, J. A. Bennett and W. C. Foote. 1977. Lamb 
production of Targhee and Suffolk-Targhee range ewes. Journal of Animal
 
Science. 44(2) :172-180.
 

Call, J. W., W. C. Foote, C. D. Eckre and C. V. Hulet. 1976. Postpartum 
uterine and ovarian changes, and estrous behavior from lactation effects 
in normal and hormone treated ewes. Theriog~nology. 6(5):395-501. 

Foote, W. C. 1975. Types of shcep for various environments. ist International
 
Reunion on Sheep Production. International Society for Range Management.
 
Mexico. November 21-22. 
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Title XII Cooperative Project Submitted by
 

California State Polytechnic University, Pomona
 

a - Improving reproductive capability of small ruminants in L.D.C.'s
 

with emphasis on male reproductive physiology.
 

b - New project
 

c - Grantee: California State Polytechnic University, Pomona
 

d - Principal Ibvestigator: E. A. Nelson
 

Other key personnel - M. J. Burrill, California State Polytechnic
 

University, W. C. Foote, Utah State University, will be the coordinator
 

of reproductive physiology studies at both Utah State and Cal Poly.
 

e - Duration - 5 years with possible extension
 

f - Funding by years - (no cost of living or inflationary factors included):
 

Cal Poly
 
Total Project US/AID University Percentage
 
Costs Contribution Contribution Cost Share
 

FY 1979 121,700 60,000 61,700 50.7%
 

FY 1980 120,500 60,000 60,500 50.2%
 

FY 1981 120,500 60,000 60,500 50.2%
 

FY 1982 120,500 60,000 60,500 50.2%
 

FY 1983 120,500 60,000 60,500 50.2%
 



Detailed Description of Project
 

Description of Problem
 

Traditionally sheep and goats have supplied meat, milk and fiber to
 

peoples of the developing countries (L.D.C.). Reproductive performance is
 

a major factor in determining the efficiency and usefulness of these animals.
 

Low reproductive rates coupled with excessive inferior males in proportion
 

to producing females have limited the supply of animal products available to
 

L.D.C. families. The use of acclimatized genetically adapted, progeny tested
 

males would significantly increase animal production in the L.D.C.'s.
 

Reproductive performance in the male as measured by libido, female to
 

male ratios, fertilizing capacity of semen and length of time males can be
 

effectively used, are influenced by genetic and environmental factors.
 

Environmental factors include climatic conditions, nutritional adequacy,
 

available feedstuffs, disease, and management under either intensive or
 

extensive production systems.
 

Improving the reproductive potential of selected breeds under conditions
 

similar to those found in L.D.C.'s would facilitate the identification of germ
 

plasm resources for improving the L.D.C. indigenous small ruminants. The
 

reproductive performance of indigenous breeds should be evaluated under
 

improved management, nutritional and health conditions and when necessary
 

superior germ plasm introduced to increase their productivity. The most
 

efficient method of introducing new germ plasm is through the use of semen.
 

Females of indigenous breeds would be bred by artificial insemination to take
 

advantage of their inherent adaptive qualities. These crossbred animals
 

would then be tested for improved production of meat, milk and fiber under
 

L.D.C. conditions.
 



Objective of Project
 

1. To develop methods to improve the capability of collecting, processing,
 

storing and transporting sheep and goat semen to selected L.D.C. locations.
 

2. To measure the reproductive potential of selected small ruminant male
 

genotypes in the United States and L.D.C.'s. To coordinate the relative
 

importance of males as compared to females in solving reproductive problems
 

in L.D.C.'s. These st-idies will be conducted in cooperation with Utah State
 

University and other members of the consortium.
 

3. To measure and examine seasonality and other related responses to the environ­

ment as they affect the reproductive ability of male sheep and goats.
 

4. Cooperate with Utah State to. establish a computerized data bank of valid
 

reproductive information on sheep and goats from varied genetic sources and
 

environmental locations world wide. This data bank would serve as a source
 

of readily obtainable information for those desiring sires or germ plasm to
 

fit specific needs.
 

Project Approach
 

In cooperation with Utah State University and members of the consortium in
 

both the intensive and extensive management systems, coordinated reproduction and
 

breeding programs will be developed. The emphases of this project will be on male
 

reproductive physiology and possible germ plasm transfer through stored semen.
 

Initially studies will be conducted at California State Polytechnic University,
 

Pomona, California and at Utah State University, Logan, Utah. Genetic studies
 

will be coordinated with breeding components of both intensive and extensive
 

systems in the consortium. Cooperative arrangements have been established with
 

Laurelwood Acres, Ripon, California where some goat reproductive work including
 

semen studies are now in progress. (Utah State and Cal Poly have an on-going
 



research agreement with Laurelwood Acres, Ripon, California. This is the largest
 

goat dairy in the United States. They milk from 600 to 1200 does daily. They
 

have a large number of superior does and over 50 bucks on DHIA test, with con­

siderable variation in productivity within the herd. Mr. W. Nordfelt, the
 

owner of Laurelwood Acres, has agreed to the use of their records for the pur­

pose of developing a progeny testing program for sire selection in dairy goats.
 

This herd will be very helpful in obtaining research data and semen for use in
 

achieving the above objectives).
 

Reproductive physiology studies will be conducted at selected sites involving
 

both intensive and extensive management systems in cooperation with universities
 

at the respective sites in L.D.C.'s. The management component ineach system will
 

have the responsibility to select sites and determine which indigenous breeds are
 

to be studied.
 

Hormone analysis will be performed at Utah State University. Overall coordi­

nation of the physiology of reproduction projects will be under the direction of
 

Dr. Warren C. Foote, Utah State University, Logan, Utah.
 

Procedures for achieving objective 1: Develop methods to improve the capability
 

of collecting, processing, storing and transportating sheep and goat semen to
 

selected L.D.C. locations.
 

a) 	Liaison will be established with Dr. J. Corteel of France and other scientific
 

personnel to keep abreast of their developments and to make use of their
 

knowledge on methods and procedures for the processing and storage of buck
 

and ram semen when they can be helpful to our program.
 

b) Innovative methods of semen collection will be investigated. Some of these
 

include the surgical by-pass of the accessory glands or tubular diversion of
 

semen, because the presence of natural secretions from these glands is thought
 

to reduce the viability of the spermatozoa for dilution and storage.
 



c) 	Emphasis will be placed on developing methods of storage and transportation
 

of semen with emphasis on maintaining the viability of spermatozoa under
 

conditions where conventional methods of storage may be limited.
 

d) The quality and viability of semen will be evaluated by: volume, concentra­

tion, motility, freezability and non-return rates of females or developing
 

zygotes flushed from experimental does and ewes.
 

e) Semen will be collected from sires, as deemed desirable. This semen will be
 

processed, frozen and stored for delivery on call to locations in the L.D.C.'s.
 

f) Samples will be cultured as appropriate from processed semen to assure freedom
 

from disease producing organisms. These health control measures will be
 

coordinated with health control personnel in both the intensive and extensive
 

systems in the consortium.
 

g) The procedures for semen processing and storage will be initiated during
 

FY 19"2, the semen bank will be started in FY 1981.
 

The 	following procedures will be used inachieving objective 2: to measure the
 

reproductive potential of selected genotypes of male small ruminants in the
 

United States and L.D.C. locations.
 

a) In cooperation with Utah State, establish target breeds of sheep and goats
 

.to be measured for reproductive performance for possible use at L.D.C. locations.
 

Initially, the St. Croix hair sheep, Rambouillet, Suffolks and Romney sheep
 

breeds, Sannen, Alpine, LaMancha dairy goats and Mexican meat goats are being
 

considered.
 

b) Locate outstanding males of selected breeds and where possible obtain per­

mission to utilize breed and breeder records to assist in developing male
 

performance, progeny testing records and testing procedures, (W.Nordfelt
 

of Laurelwood Acres has already agreed to this approach with his dairy goat
 

breeds).
 



c) Close cooperation between the male and female physiology of reproduction
 

studies will be maintained to study the relative influence of each sex in
 

contributing to fertility problems in L.D.C.'s.
 

J) Determine performance of sires for use in artificial insemination programs
 

by obtaining data on: growth rate, size at 60 days of age, progeny per­

formance, libido and freezability of semen. Estrus detection and cyclic
 

reproductive patterns will be related to sire performance.
 

e) Similar research will be conducted at selected L.D.C. locations in coopera­

tion with the genetic component leaders of the various management systems.
 

Hormone relationship to male reproductive performance will be measured by
 

periodic blood analysis. Hormone and blood studies will be coordinated by
 

Dr. Foote.
 

The purpose of these studies is to provide estimates of reproductive potential
 

of different genotypes and to identify possible physiological and endocrine con­

straints to reproduction. These studies will be initiated in the United States
 

during FY 1979.
 

Procedures for acheiving objective 3: Measure and examine seasonality and other
 

related responses to the environment as they affect the reproducing ability of
 

male sheep and goats.
 

a) Representative individuals of target breeds of sheep and goats will be
 

maintained under different environmental conditions.
 

b) Variations in plane of nutrition that approximate L.D.C. conditions will be
 

studied to determine nutriti6nal level and nutrient effect on reproduction
 

in sheep and goats.
 

c) Male hormonal relationships with semen quality will be measured by taking
 

periodic blood samples and correlating hormone levels with semen quality
 

measurements. Occasionally samples of senien will be tested on females to
 



correlate other measurements with fertility in the female.
 

d) Seasonal differences in reproductive performance will be measured by blood
 

and semen collections at intervals throughout the year. This semen will
 

also be evaluated by standard quality measurements and checked for fertilizing
 

ability.
 

e) Temperature and other environmental factors will be monitored and related to
 

hormone and semen characteristics. These conditions will be modified to
 

measure their effects on these characteristics.
 

f) Insemination procedures and techniques will be studied with emphasis on
 

procedures useful to farm conditions where limited technical skills are
 

available.
 

g) Representative individuals will be maintained for the duration of a 5-8
 

year study to measure age effect on semen quality and reproductive ability.
 

h) Representative males and females will be identified from indigenous sheep
 

and goats at L.D.C. locations where consortium members have facilities.
 

These animals will also be studied to correlate their breeding seasonality
 

and reproductive performance to the test animals at the United States locations.
 

i) These studies will be initiated at United States locations in FY 1979 and
 

at L.D.C. locations as sites become available and other research projects
 

have been set up and include standardized management components.
 

Procedures for achieving objective 4: Cooperate with Utah State, to establish
 

a computerized data bank of valid reproductive information on breeds of sheep
 

and goats from varied genetic sources and environmental locations world wide.
 

This data bank would serve as a source of readily available information for those
 

wanting sires or germ plasm to fit specific needs.
 



a) Collect data from reliable breeders and other persons about breeds or
 

types of sheep and goats. The data would include valid information
 

concerning performance, reproductive physiology and adaptation of the
 

genotypes with which the breeders are involved. Information on
 

environmental conditions and seasonality as they affect reproduction
 

would also be accumulated.
 

b) The data will be rechecked where necessary with sources and standardized
 

for computer programming. Augmentation of this information will occur
 

as pertinent information is accumulated.
 

c) The computerized data bank as it is prepared will be available to other
 

principal investigators involved in the consortium and others involved
 

in sheep and goat research and development.
 

d) Collection of data will begin in FY 1979 and data from the computer should
 

be available by cY 1980.
 

Conditions that will indicate objectives have been achieved.
 

a) Estimates of reproductive potential will have been established for
 

selected genotypes of sheep and goats. Data will have been collected
 

and summarized on prospcctive sires of different genotypes as sources
 

of germ plasm for use in the U.S. and L.D.C.'s.
 

b) Estimates of need and value of supplementing forage as related to
 

small ruminant male reproductive performance will have been determined
 

and correlated with L.D.C. conditions. Measurements of seasonal and
 

age effects on reproduction of males of target breeds will have been made.
 

These data will be compiled and available to other members of the small
 

ruminant consortium and other persons interested in sheep and goat
 

development and research.
 



c) A semen bank will have been established and be operable to supply gem
 

plasm to U.S. and L.D.C.'S. Improved methods of semen processing,
 

storage and transport will have been developed to maximize the potential
 

use of semen for artificial insemination in L.D.C.'s,
 

d) A data bank would be available at Utah State for use in providing data
 

for U.S. and L.D.C. breeders needing help in locating sheep and goat
 

germ plasm to fit their specific needs.
 

These data will have been tested at L.D.C, locations and recommendations
 

for Cheir use will have been developed.
 

Assumptions on achievement of objectives (externalities outside control of PI)
 

a) The availability of L.D.C. locations with facilities and selected genotypes
 

of sheep and goats.
 

b) The availability at L.D.C. locations of knowledgeable and reliable
 

professional personnel to cooperate in reproductive physiological studies.
 

c) The availability at L.D.C. locations of sub-professional personnel to lend
 

technical assistance.
 

d) The availability of breed associations, breeders and other competent
 

persons to cooperate in gathering pertinent information for use in the
 

data bank and in identifying outstanding genotypes from which germ
 

plasm can be used.
 

e) Germ plasm from breeds exotic to the U.S. may require governmental
 

clearance in order for it to be included in a semen bank at Cal Poly.
 

f) The willingness of producers inL.D.C.'s to accept and implement the results
 

and recommendations made from research studies in this project.
 



Assumptions that achieving objectives will solve problem.
 

Increased availability of meat, milk, and fiber from small ruminants
 

rests in part in increasing the genetic potential for production. Technology
 

will have been developed and germ plasf. identified that will allow the.
 

infusion of superior genetic material into L.D.C. indigenous sheep and goats.
 

Environmental and seasonal constraints will have been identified and
 

recommendations will have been made as to their modification to increase
 

productivity of L.D.C. sheep and goats. Further, by correlating the
 

performance of the various genotypes to environmental factors such as
 

climate, feedstuff type and availability, disease and management systems,
 

the likelihood of successful long term improvement by infusion of new
 

germ plasm should be realized.
 

Outputs of Project
 

1. Estimates available on male reproductive performance under defined
 

climate and nutritional conditions.
 

2. Germ plasm resources identified and procedures developed for identifying
 

additional resources.
 

3. A semen bank available with identified germ plasm for use in the U.S.
 

and L.D.C.'s.
 

4. A computerized source of information available with data on genotypes
 

useful under varied environmental conditions and/or management systems.
 



Technical Feasibility
 

Working within the identified constraints and assumptions, the probability
 

of success is excellent because of the following:
 

1. The technical capability to evaluate hormonal relationships, breeding,
 

seasonality, nutritional influences on reproduction in two geographic
 

areas is available by the cooperative and coordinated program involving
 

Utah State University and California State Polytechnic University.
 

2. The scientists involved at both Universities have had considerable
 

experience in research involving reproductive physiology in small ruminants.
 

3. Some techniques are available which can be modified and/or improved to
 

permit the successful collection, processing, storage and distribution
 

of small ruminant semen.
 

4. Both Universities are located in states where sheep and/or goats are
 

important industries and where students need to be involved in under­

graduate and graduate programs. Thus, both Universities are committed
 

to long term programs of 'aching, research and service in small
 

ruminant, production.
 



BUDGET
 

COST ITEMa 1979/FYV 1980-1983/FY

US/AID CAL POLYb L.D.C. 
 US/AID CAL POLY L.O.C.
 

A. Personnel - Salaries, wages 
and fringe benefits - (E. A. 
Nelson .6 SMY, M. J. Burrill 
.4 SMY, technician, graduate 
students, student labor, herds­
man, nutritionist and other 
technical personnel) 

34.3 30.1 34.3 30.1 --

B. Major facilities, equipment 
and animals (LD.C.) 

2 .Q 
2 

6.7 -- 2.2 6.7 5.0 

C. Travel and Per Diem 
1. United States 
2. L.D.C. 

3.0 
4.0 

0.3 
1.7 

--

--
3.0 
4.0 

0.3 
0.5 

-­

--

D. Site Maintenance 
(Share ­ 7 %) 4.5 4.5 

E. Other Direct Costs 
(Feed, Glassware, U.S. 
Computer) LD.C. 

3.0 
T.0 

4.0 
--

3.0 
1.0 

4.0 

F. Indirect Costs ­
49 percent of salariesd 

8 .0c 6 .5c 
12.4 

--

--
8.0 6.5 

12.4 
__ 
--

TOTAL 60.0 61.7 -- 60.0 60.5 5.0 

aAll figures in thousands of dollars.
 
bIncludes only university's contribution to this project including part of the utilities.
 
cIndirect costs were divided with 8.0 thousand in AID budget and 6.5 thousand as university contribution.
 
dThe university's experience in the first years operation will provide information to indicate how to better
 
adjust the 49 percent indirect costs in future budgets.
 



Implementation Plan
 

Time-phased scope of work
 

1. The identifications of initial breeds of sheep and goats to be used in
 

the project will occur early in FY 1979. Males will be selected and
 

placed on controlled levels of nutrition by mid FY 1979. Blood and
 

semen sampling will be intitiated as animals are placed on test.
 

2. Studies at L.D.C. locations will be initiated during FY 1980.
 

3. The computerized data bank will be initiated during the FY 1979 year.
 

4. Development of a semen bank capability will be underway in FY 1981.
 

Project monitoring
 

The following procedures will be followed to assure that the data collected
 

by L.D.C. personnel is useful and accurate.
 

1. Persons selected to collect technical data in L.D.C. locations should be
 

well trained and their technical performance monitored periodically by
 

a peer group.
 

2. Detailed records of the project will be required. Periodic summaries
 

of data collected will be sent to the collaborating PI in the United
 

States.
 

3. Periodic on site visits and work periods will be scheduled inthe
 

L.D.C.'s by the PI.
 

4. Periodic audits of expenditures on the project wll be made.
 



Monitoring the projects at U.S. locations will be as follows:
 

1. The project will be visited periodically by a peer or peer group.
 

2. Proper detailed records will be kept and periodic summaries of the
 

data obtained will be distributed.
 

3. Periodic visits will be made by collaborating P1's, consortium members
 

and others.
 

4. Periodic audits will be made of the expenditures involved in the project.
 



Annual Review and Planning Processes
 

The review and planning activities will occur in an annual review meeting
 

with the Project Director of the small ruminant consortium and others involved
 

in the program. The following procedures will be followed.
 

1. An annual report of the project will be prepared and will include a
 

summary of the data obtained durina the year.
 

2. The data obtained will be evaluated to determine how the project
 

objectives are being met.
 

3. Possible modifications of the project might be made if the data
 

obtained suggest such a course.
 

4. Expenditures will be available for audit.
 



Project rtle & Number. Oate Prered: 

NARRATIVE SUMMARY- OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 
rogram or Sector Goal: The broader objective to Measures of Goal Achievement: Assumptions for achieving goal targets: 
hach tnis project contributes: 

roject Purpose: Td increase meat, milk and Conditions that wil 7lfdicate purpose has been 1. Reproductive potential data available Asumptions for achieving pulpse: 

iLer production in LEC6's. achieved: End of project status. for distribution. 1. Improving reproducing ability will . Mtesure reprouctive potential of small 1. Reproductive data collected, 
 2. Data on seasonal and other environ- increase meat, milk or fiber production.
uminent male genotypes. summarized and some in use by LDCs. mental factors available for distribution. LDC's. . Study seasonality and other responses 2. Seasonality and other environmental 3. Semen from selected sires in semen 

f environment on their reproductive effects on reproduction measured, 

bility. summarized and some in use by inc's. 

1.improve methods of germ plasm collec- 3. A semen bank an-: a computerized
ion and storage and develop a semen bank. data bank established and operable and 
. Provide computerized data bank on sheep being made use of by LDC's. 
iid goat genotypes. 

Pu est teson eerut
Proide estimates on male reproductive 
erforr.ance under defined environmental 
or.di tions. 
:.Identify germ plasm resources and pro-
edures for locating additional ones. 
. Przvide semen bank.with identified 
lerm plasm ready for LDC and US use. 
;.Provide computerized data bank on breed 
lenotypes for LDC and US use. 

r. ucs: 

US/AID contract with Cal Poly. 

Financial and facility commitment of 


:al Poly.

1.:Endocrine studies and analysis by 

Itah State and Cal Poly. 

1.Records and animals from sheep and 

loat breeders. 

i.Experience and expertise required to 


Mgniud of Outputs:1. 

.onductphysiology of reproduction studies August 198#.
 
5. Data from collaborating LDC's.
 

R eview f p ub lica ti ns iss ued
iP cton rne- i1. o o .
. Publications on reproduction per- 2. Examination of stored semen, 
formance of small ruminant males under 3. Review of computerized data. 
defined conditions. 4. Review of sire selection recommenda-2. Seminars, workshops and symposiums tions., 
held in LDC's to help implement use 
of germ plasm bank, computerized data 

bank and other research data. 


Implementation Target (Type and Guantity) 1. Annual review of project pr€ocedures, 
I1.

1. Target breeds identified Oct. 1978. results, and recommendations.
 
2. Selected males on test by March 1, 

1979. 

3. Hormone and semen evaluation 

started by March 1979. 

4. Information for data bank starts 

to accumulate by January 1979. 

5. Reproductive test in LDC's by
 

bank and available for distribution. 

4. Data from computer is available for 

use. 


ReviewofpublAssumptions 

2. Environmental and seasonal constraint 
identified and modified in LC's. 
3. Germ plasm can be imported into LDC'. 
4. Competent LDC personnel will assist I
 
Implementation of relevant data on iupro
 
small ruminants.
 

for achieving outputs:
-1.
Professional and sub-professional
personnel will provide leadership in the 

of available germ plasm and reproduction 

information in LOC's. 

2. Information on breed reproductivity % 
be supplied by breeders and others to Ut 
State and Cal Poly. 
3. LDC technical assistance will help
 
carry out objectives of the project.
 

Assumptions for providing inputs: 
Project will be approved and funds pr
 

vided by US/AID for project.
 

2. Breeders will continue to cooperate i

the use of their animals and records.
 
3. LDC countries will continue cooperati
 
and assist in collecting data and its
 
implementat.ion.
 



V. 	Appendices
 

Appendix I:
 

Resumes of principle investigator and other key personnel
 

a. 	Edward A. Nelson, B.S. (1951), M.S. (1952) Utah State University,
 

Ph.D. (1958) Kansas State University.
 

Date and place of birth: 
 

Professional Experience
 

Farm and ranch management, Branch Agriculture College 1949-51; private
 

600 head sheep ranch since 1953; Professor-in charge of sheep and
 

goat research, management, and instruction, California State Polytechnic
 

University, Pomona, since 1958; Visiting Professor, Massey University,
 

New Zealand 1958; Breeding Committee, California Wool Growers
 

Association.
 

International Travel
 

New Zealand, Australia, Phillipines, Hong Kong, Mexico, New Guinea,
 

and Japan.
 

Publications
 

Nelson, E.A. 1958. Factors influencing semen quality and reproductive
 

efficiency in rams. Dissertation Abstract. Kansas State Univ.
 

Nelson, E.A., W.H. Smith and C.S. Menzies. 1958. The use of management
 

techniques and hormones to control the time, date and regularity
 

of lambing. 45th Annual Livestock Feeder's Day, Kansas Agricultural
 

Experimental Station, Manhattan, Kansas.
 

Peterson, P., E.A. Nelson, A.C. Christensen. 1978. Working in Animal
 

Science. McGraw-Hill Book Company, New York, N.Y. (Book).
 

Nelson, E.A., L.E. Harris and M.A. Madsen. 1952. Wool growth of
 

weanling lambs on various levels of methionine urea and sulphur.
 

Proceedings Western Section Society of Animal Science.
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Extensive Systems
 

la. Burzlaff: 


lb. Malecheck: 


2. Blackwell: 


3a. Huber: 


3b. Kimberling: 


Intensive Dairly Goat Production Systems for Smallholder
 
Agriculturists
 
Intensive Dairy Goat Production Systems for Smallholder
 
Agriculturists
 
Intensive Forage Production Systems for Smallholder
 
sheep and goat producers
 
By-Product and Crop Residue Utilization in Intensive
 
Sheep and Goat Production Systems for Limited Resource
 
Farmers
 
Evaluation and Improvement of Genetic Potential of Dairy
 
Goats and Sheep in Smallholder Systems
 
Small Ruminant Flock/Herd Health Programs in Smallholder
 
Systems
 

Improving Small Ruminant Nutrition, Management, and
 
Production
 
Rangeland Research for Increasing Small Ruminant Produc­
tion in Latin American Highland
 
Evaluation and Genetic Improvement of Sheep and Goats in
 
Extensive Management Systems
 
A Program to Improve Sheep and Goat Production by Reduc­
tion of Disease Losses
 
Research on the Herd Health Pioblems of Sheep and Goats
 
Affecting the Productive Efficiency.
 

Intensive and Extensive Systems
 

1. Nolan: 


2. Fitzhugh: 

3. Cartwright: 

4. Shelton: 

5a. Foote 


5b. Nelson: 


Social Constraints to Increase Small Ruminant Production
 
in Four LDCs
 
Economic Analysis of Small Ruminant Production Systems
 
Systems Analyses and Synthesis of Small Ruminant Production
 
Evaluation of Meat Goats and Hair Sheep
 
Improving Female Reproductive Performance of Small Rumi­
nants in Less Developed Countries
 
Improving Reproductive Capability of Small Ruminants in
 
LDCs
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1 Face Sheet Data
 

a. Project Title: Intensive Dairy Goat Production Systems for Small­
holder Agriculturalists
 

b. Project Status: New
 

c. Grantee: Management Entity/Tuskegee Institute
 

d. Principal Investigator: Doris M. Olivera
 

e. Duration: 5 Years
 

f. Total Estimated Costs: (See Financial Plan) 

AID -- TI -- Total --
TI 7.hI %
Shar ing 

Year One $100,000 $ 61,666 $161,666 38 

Year Two 100,000 57,665 157,665 37 
Year Three 100,000 65,537 165,537 40 

Year Four 100,000 65,537 165,537 40 

Year Five 100,000 65,537 165,537 40 

Totals 500.000 3 42 S815942 
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ABSTRACT
 

2. Intensive Systems Project Components
 

Title: 


Leaders: 


Locations: 


Rationale: 


Over-all 

Objective: 


Specific Sub-

objectives: 


Approach: 


USAID Budget: 


Intensive Dairy Goat Production Systems for Smallholder
 
Farmers and Landless Peasants
 

Dr. 	Doris M. Olivera, Tuskegee Institute
 
Dr. 	George Cooper, Winrock International
 

1. 	Asia
 
2. 	Latin America
 

A major portion of the goats in the humid tropics is
 
owned by the target smallholder/landless peasant popu­
lation in herds of less than five heads. Current pro­
duction systems could probably be defined as "scavenger"
 
systems, with little understood about the components of
 
production. There is an acute need for the development
 
of "total package" confinement/semiconfinement manage­
ment systems for these producers aimed at improving milk
 
production, principally for home consumption.
 

To develop and test prototypes of systems of dairy goat
 
production for smallholders.
 

1. 	To study the effects of confinement on goat production.
 
2. 	To compare confinement versus semiconfinement con­

ditions.
 
3. 	To do a comprehensive review and analysis of current
 

data on nutrition as applied to dairy goat production.
 
4. 	To determine crop-goat interaction.
 

The basic approach will be to develop a total management
 
package for three to five heads dairy goat production
 
systems, applying to field conditions the best current
 
technology. Training and extension education will be a
 
part of the package. The project will be closely coordi­
nated with other components of the Intensive Production
 
Systems Research program (breeding, health, sociology,
 
etc.).
 

$100,000 each location ($200,000 total)
 



3. Detailed Description of Project
 

a. Description of Problem: 
 It has been estimated that the goat population
 

in the tropics has reached the level of about 268 million. This, in
 
itself, is a reflection of the relative significance of the goat to
 

the people living there.
 

A major portion of the goats in the humid tropics is owned by
 
limited resource people in herds of 3 to 
5 heads. Although these goats
 
constitute a significant source of meat and/or milk for the family,
 
there is little evidence that the components of production are under­
stood and no evidence of intensification in practice. There is an
 
acute need for the development of "a total package management system"
 
consisting of the essential components of production. In view of the
 
limited resources available to the target population, there is need
 
to develop and/or improve a management system for confinement and semi­
confinement conditions for small farmers aimed at improving meat and
 

milk productio; mainly for home consumption.
 

In response to the need described above, Tuskegee Institute is
 
propcsing to develop and test 
intensive management systems for goat
 
production under confined and semi-confined conditions. Initially,
 

special attention will be given to nutrition, health care and sani­
tation, reproduction, breeding and selection, and to crop/animal
 

interaction.
 

b. Objectives of Project: The general objective of this project is to
 
develop and test an intensive management system of goat production
 

which shows promise of improving the lot of farmers who are pro­

ducers of 3 to 5 goats. More specific objectives include the fol­

lowing:
 

(1) To study the effects of confinement on goat production.

(2) To compare confinement versus semi-confinement conditions.
 
(3) To evaluate existing literature related to nutritional
 

standards for goats.

(4) To determine crop/goat interaction.
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c. Project Approach: 
 The basic approach will be to set up prototypes of
 
confined and semi-confined experimental lots of goats with sufficient
 
treatments and replications such that significant treatment differences
 

and interactions can be identified. 
Once the experimental lots are
 
established, the several components of the package will be interacted
 

using the "split plot" experimental design technique where applicable.
 
By using this approach, the Tuskegee Institute scientists will be able
 

to observe a variety of parameters on each experimental lot of animals.
 

In conducting the experimental approaches outlieed here, every
 

effort will be made--to the extent feasible--to duplicate field con­

ditions as they will exist in developing countries.
 

During the course of this experimental work, United States and
 

Less Developing Country trainees (practical, extension, and degree)
 

will be involved as soon as, and to 
the extent, possible so that they
 
may become change agents in the transfer of technology to the target
 
population. Following the development and testing of an intensive
 

system for goat production at Tuskegee Institute, models will be set
 
up and demonstrated in Latin America and in Asia. 
Associated with
 
these will be adult education or extension education programs especially
 

designed to 
facilitate the transfer of technology, to the extent
 

feasible, throughout the rural communities.
 

d. Ccnditionr that will Indicate Objectives have been Achieved:
 

(1) The development of the Intensive Management Package applicable

and transferable to the needs and conditions of the target
 
population.
 

(2) The successful demonstration of the creative models in LDC's.
 

(3) The socio-economic consumer acceptance of the intensive manage­
ment models.
 

(4) The documentation of the successful transfer of appropriate
 
technology.
 

e. Assumptions on Achievement of Objectives:
 
(1) That upon arrival in the LDC, there will be national and inter­

national political conditions favorable for work.
 

(2) That the local citizens will be receptive and cooperative.
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(3) That local governments will be supportive and interested.
 

(4) That essential resources (land, labor,. and facilities) will be
 
made available.
 

(5) That major constraints to intensive management (feeds, pest

control, manpower, etc.) will be resolved.
 

f. Assumption that Achieving Objectives will Solve Problem:
 

(1) That 3 to 5 goats can provide a significant amount of meat,
 
milk, and income under an intensive management system.
 

(2) That the proper input of genetics, nutrition, health care, and
 
manpower will significantly improve goat and milk production.
 

(3) That appropriate integration of the factors of production will
 
maximize the value of goats to limited resource people.
 

g. Outputs of Project:
 

(1) An Intensive Management Manual thatmay serve as a guide to goat
 
production around the world.
 

(2) A cadre of professional and sub-professional personnel capable
 
of the transfer of appropriate goat production technology to
 
target populations wherever they exist.
 

4. Technical Feasibility
 

Tuskegee Institute is fortunate in having a cadre of scientific
 

personnel with international backgrounds extending from Latin America
 

through the United States, Africa, the Middle East, and Asia. 
Their
 
knowledge of the existing situation relative to goat production, coupled
 

with their knowledge of what science and technology can do when properly
 
applied, give assurance that the activities proposed herein are tech­

nically feasible.
 

Tuskegee's historical involvement has already demonstrated the
 
value of the goat to its major constituency9 "Limited Resource People."
 
The multi-disciplinary faculty from Agriculture, Food Science, 
the Social
 

Sciences, and Veterinary Medicine now committed to 
this project firmly
 

establishes practical feasibility and support the enthusiastic optimism
 

which is clearly evident.
 



5 Financial Plan 

PERNNEL 
Salaries 
*4es 
Frin~e Benefits 

Sub-Total 

I Time 

M.AJOR FACILITIES, 
EZtL*IPx:Fsr, AsD 

T';VEL & PER DIEN 

SITE K1NTENACE 

OT !A DIRECT COSTSW 

INIRiCT COST 

T'jTALS 

Source of Funds--Year One Source of Funds--Year Two 
AID TI LDC AID TI LDC 

u L us LDC us LC us LC US LDC US LDC$ 37,000 ; 5,000 $10,000 $ -0- $-0- $ 5,000 $ 37,000 $ 5,000 $ 5,000 $ -0- $-0- $ 5,00010,000 -0- 6,000 -0- -0- 10,000 10,000 -0- 11,000 .0- -0- 10,0007,050 750 2.400 -0- -0- -0- 7.050 750 2,400 -0- -0- -0-$ 54,050 § 5,750 $18,400 $ -0- 4-0- $15,000 4 54,050 4 5,750 $18,400 $ -0- $-0- $15,000 

9.61 
9.61 

$ 10,000 $ -0- $ 5,000 $ -0- $-0- $15,000 $ 5,000 $ 3,000 $ 2,000 $ -0- 4-0- $ 5,000 
$ 1,000 $ 5,000 $ 3,000 $ -0- 4-0- $ 2,000 $ 1,000 $10,000 0 2,000 $ -0- $-0- $ 2,000 
$ -0- $15,000 $ -0- $ -0- $-0- $ 1,000 $ -0- $15,000 $ -0- $ -0- 4-0- $ 1,000 
$ 8,700 $ 500 $ 1;,000 $ -0- $-0- $ 2,000 $ 5,700 $ 500 $ 1,000 $ -0- $-0- $ 1,000 
$L.-0-: $ 0- $30,971 S3,295 $-0 $ -0-:$ -0 5030.970 $3295 s-0 sJ..21,00 
573750 UA625 SrjM 371 u "_29S- L= St&6 L75"5420la41M7 L3L=9 5-0-

Source of Funda--Yeara Three. Four, and Five 

AID TI LDC 

US LDC US LDC US LDC 
$ 25,000 $25,00G $10,000 $ -0- $-0- $ 5,000

10,000 -0- 10,000 -0- -0- 10,000
5 3,750 3,000 -0- -0- -0­

$ 40,250 $28,750 $23,000 _ -0- s-0- $15,ooo 

58 42 

$ 1,000 $ 1,000 $ 1,000 $ -0- $-0- $ 2,000 

$ 1,000 $10,000 $ 1,000 $ -0- $-0- $ 2,000 

$ -0- $15,000 $ -0- $ -0- $-0- $ 1,000 
$ 2,500 $ 500 $ 1,000 $ -0- $-0L $ 1,000 

i..-0 5023.063 $16.474 $-0- $z 2.. 
LU&7I55.20 1.47 50 51 

*Site of Expenditures 

US - United States 

TI - Tuskegee Institute 

LDC - Less Developed Countries 
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6. Implementation Plans
 

a. Year 1: 
 During the first year of this project, an extensive amount of
 

time and effort will be devoted to planning and preparation.
 

The major activities will include:
 

(1) The identification of specific countries in which
 
we.will establish models.
 

(2) A socio-economic analysis of the countries identified.
 

(3) The development of framework and initiating the
 
opcrations of the newly designed experimental models.
 

(4) An analysis of technical and scientific constraints
 
to goat production in the countries identified.
 

(5) The development of linkages with institutions in LDC's
 
and collaborating with member institutions in the in­
tensive goat production consortium.
 

(6) Initiating training activities for change agents.
 

b. Year 2: 
 The second year will be devoted mainly to continued refine­

ment of the intensive models developed at Tuskegee Insti­

tute. Staffing and other matters related to setting up
 

models in target countries will take place.
 

c. Year 3: As the third year begins, graduate students will be ready
 

to devote time and effort to both social and technical re­
search. Evaluation of consumer acceptance and a study of
 

utilization of the newly acquired technology will constitute
 

major research activity. 
The maximum feasible expansion of
 
extension and demonstration efforts will be achieved during
 

this third year.
 

d. Year 4: A complete review of technology transfer system will be made
 
and the results used to revise the system to 
take advantage
 

of positive features and overcome 
any negative features that
 
may have surfaced. 
Extensive evaluation and documentation
 

will take place during this period.
 

e. Year 5: 
 The fifth year of this project will be devoted to continued
 

evaluation and refinement of the intensive models in the LDC's. 
 In
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addition, considerable attention will be focused on refinement and ex­

pansion of extension techniques for technology transfer and on the
 

development of training aids in the form of bulletins, charts, and in
 

some cases soft ware for use with electronic training aids.
 

At the close of the fifth year, there will be a complete set of
 

publications to document the findings in all components studied in the
 

process of developing and implementing this project.
 

7. Annual Review and Planning Process
 

This project consists of a team effort at Tuskegee Institute.
 

Although each project leader will develop an annual report and budget
 

plan, the teams will constitute the review and evaluation authority.
 

The administrators for international programs will transmit external
 

reports to the appropriate offices as required by the contract.
 



Small Holder, Intensive Vi-aagement Systems Tuskegee/WinrocK
Project Ttle & Number: ____________ _________________ 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS 
Program or Sector Goal: The broader objective to Measures of Goal Achievement: 
which this project contribute$: 

Roject Purpose: Conditions that will indirato purpose has been 
To establish strategies required to improv achieved: End of project status. 
small holder goat enterprises in selected Viable and Functioning small ,olding
co=unities, thus improving their standard goat farms in LDC, of which 15-20 
of 	living. Research activities will in- will be active by end of second year I 
clude the following: 
 By 	end of year four evaluation infor-

a) 	the effects of confinement and semi- matlon will indicate replicability 


confinement, 
 on national basis. 

b) the efficiency of feed utilization By end of year eight, National small 

cidetermination of goat-crop interaction 
 farmer goat management program will 

d Mast effective methods to maximize be self-iniated and operative, 


yeaning e) analysis of crop-goat inter-

arrinn ____ 


Outputs: M nitudeofOutputs:

Seminars and meetings with National and in cooperation with CSRS Members


The health improvements of goats 

community leaders to provide information, will be documented as will the in-

assess processes and outcomes. Training o creased numbers of kids per farm.

samll farmers in require-ments to achieve ITepouto fml ilb n 

goals. Publication of appropriate bulletits The production of milk will be in-

when applicable. Analysis of research increased. Such information will be 


publicized locally, regionally and 

findings and sharing with persons needing 
 nationally at appropriate times, thui 

information. Improved competence of small providing a basis for expansion 

farmers in goat managemen processes, com- throughout the country., Finally,
 
munity and national leaders responsible each farmer will have an improved
 
for follcw-up. 'ie T._due rn Innrnap produtur-.ry,
 
Inputs: 	 Implementation TarGet (Type and Quantity) 

Annual seminar at Tuskegee 
Institute
 

Research facilities available at Tuskegee 
 to get feedback on project. Publi-

Institute. Goat breeding herd available cation of reports on annual basis 

at Tuskegee Institute for experimental highlighting accomplishments and
 
purposes. Expertise of researchers is future goals.
 

available.
 

MEANS OF VERIFICATION 

By 	end of year one, process tasks will 

have been achieved; research activities
 
in selected community designed by end 

of second year, Pilot project imple-

mented during third year, and evalua-

tion of such completed by end of 4th ­

year. 

By end of eighth year, National policy, 

procedures nnd regulations to'facili-


tate on-going self functioning farms
 
will be successful in improving stan­
dard of living of nall goat-holder


of livingof___________________ 

farmers. 

Each individual activity and omponent 
will be reviewed and appropriate 


changes made to increase probability

fcniudsces
 

of continued success. 

Documents, training, research and 

communication processes will be in-

cluded in an on-going evaluation. 


Semi-annual program review and product­
ion of annual report.
 

Date Prered: -

IMPORTANT ASSUMPTIONS 

Assumptions for achieving purpose:
 
That LCD will cooperate fully; 
thar r
 

information will be made available to
 

researchers; that small goat holders
 

be amenable to change;that the small
 

ers are capable of implementing appro
 
procedures.
 

Assumptions for achieving outputs:
 

An 	Institution of Hligher Learning wil
 
accessible and amenable to cooperativ
 
efforts.
 

Appropriate meeting arrangements can
 
initiated.
 
Decemination of materials can be loca
 
accomplished in a timely manner.
 

Assumptions for providing inputs:

a) 	Program will be approved and funds

provided by AID b) Winrock will work
 
cooperatively with Tuskegee Institute
 
c) principal researcher will continue
 

to be employed at Tuskegee Institute
 
d) no radical change in LDC political
 
or climatic conditicns.
 
e) 	All components of CRSP will cooperi
 
to 	the maximum needed.
 

Assumptions for achieving goal target 

http:produtur-.ry
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OLIVERA, Doris M., Research Associate, School of Applied Sciences, Tuskegee
 
Institute.
 

Education: 	 B.A., 1956, Boston University; D.V.M., 1961, Tuskegee In­
stitute.
 

Area of Research Activity: Swine Disease Research
 

Professional Societies:
 

American Association of Equine Practitioners
 
Association for the Advancement of Agriculture Sciences in Africa
 
New York Association of Comparative Pathology
 
New York Association of Laboratory Animal Veterinarians
 
United Nations 	Association
 
International Association of Electronic and Electrical
 

Engineering
 

Previous Positions:
 

1975-76 Res~aich.Assochate..Swina DiseaseIR2earch, School of
ve er nary eo ze, us e ee Ins1 u e.
 

1970-73 Director, Institute of Comparative Surgery, Harlem Hospital
 
Center, New York, NY.
 

1969-73 Associate in Pathology, College of Physicians and Surgeons,
 
Columbia University.
 

1968-73 Airector, Children's Council for Bio-Medical Careers Program,
 
Columbia University, College of Physicians and Surgeons.
 

1967-69 Instructor, Department of Pathology, College of Physicians
 
and Surgeons, Columbia University.
 

1966-67 Treatment Room Veterinarian, A.S.P.C.A. Hospital, NYC.
 

1964-65 Research Associate, Department of Surgery, VA Hospital,
 
Tuskegee, AL.
 

1963-64 Veterinary Poultry Inspection Trainee, U.S.D.A., Philadelphia,
 
PA.
 

1962-63 Research Associate, Department of Neuropathology, Ohio State
 
University, Columbus, OH.
 

1961-62 Instructor, Department of Animal Pathology and Virology
 
Research Diagnostic Laboratory Work, University of Rhode
 
Island, Kingston, RI.
 

1956-57 Bio-Chemical Research Technician, Argonne Cancer Research
 
Hospital, University of Chicago.
 



Proect Title & Number: 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS 
Program or Sector Goal: The broader objective towhici this project contribues: Measures of Goal Achievement: 

Project Purpose: Conditions that will indicate purpose has been 
To establish strategies required to improvi achieved: End of project status. 
small holder goat enterprises in selected Viable and Functioning -small holding 
cormunities, thus improving their standard goat farms in LDC, of which 15-20 
of living. Research activities will in- will be active by end of seconC year 
clude the following; By end of year four evaluation infor 
a) the effects of confinement and semi- mation will indicate replicability 

confinement. on national basis. 
b) the efficiency of feed utilization By end of year eight, National small 
c) Characteristics of health problems farmer goat management program will 
d) host effective methods to maximize be self-iniated and operative, 

yeaning e) analysis of crop-goat inter-

Outputs: Magnitude of Otputs: 

Seminars and meetings with National and Ia)
emmioThe health improvements of goats 
assesscmmunityprocesses and provides.information,ing o will be documented as will the in-
ases paroeses nd oeutmets. taiing creased numbers of kids per farm. 
samll farmers in requirements production mil-, will be in-to achieve of kThe 

whenoaspulicale.ona ofs oraeeh increased. Such information will be 
when applicable. Analysis of research ublicized locally, regionally and 
findings and sharing with persons needing nationally at appropriate times, thut 
information. Improved competence of small! providing a basis for expansion 
farmers in goat managanent processes, om- throughout the country. Finally, 
munity and national leaders responsible each farmer will have an improved 
for follow-up. d fer will h an iproved 

Inputs: Implementation Target (Type and Quantity -
Annual seminar at Tuskegee Institute 

Research facilities available at Tuskegee to get feedback on project. Publi-
Institute. Goat breeding herd available cation of reports on annual basis 
at Tuskegee Institute for experimental highlighting accomplislents and
 
purposes. Expertise of researchers is future goals.
 
available.
 

MEANS OF VERIFICATION 

By end of year one, process tasks will 

have been achieved; research activities
 
in selected community designed by end 

of second year. Pilot project imple-

mented during third year, and evalua-

tion of such completed by end of 4th 

year. 

By end of eighth year, Natioual policy, 

procedures and regulations co facili-

tate on-going self functioning farms
 
will be successful in improving stan­
dard of living of small goat-holder 

-- rmes. 


Each individual activity and component 

will be reviewed and appropriate 

changes made to increase probability 

of continued success, 


Documents, training, research and
communication processes will be in-

eluded in an on-going evaluation. 


Semi-annual program review and ptoduct­
ion of annual report.
 

Win 

IMPORTANT ASSUMPTIONS 
Assumptions for achieving purpose:smtosfraheigproe

That LCD will c8operate fully; that ri
 
information will be made available to
 
researchers; that small goat holders %
 
be amenable to change;that the small f
 
ers are capable of implementing approF
 

procedures.
 

Assumptions for achieving outputs:
 

An Institution of Higher Learning will
 
accessible and amenable to cooperative
 
efforts.
 
Appropriate meeting arrangements can b
 
initiated.
 
Decemination of materials can be local
 
accomplished in a timely manner.
 

Assumptions for providing inputs:
 
Program will be approved and funds 

provided by AID b) Winr'ck will work 
cooperatively with Tuskegee Institute 
c) principal researcher will continue 
to be employed at Tuskegee Institute
 

d) no radical change in LDC political
or climatic conditions. 
e) All components of ZRSP will coopera 
to the maximum needed. 

Assumptions for achieving goal targets
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f. Total Estimated Costs:
 

A.I.D. 


Winrock International 
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2. Detailed Description of Project:
 

a. Description of problem:
 
Dietary protein deficiency is widespread among the poorer
 

nations of the world. Development pldnners have long overlooked
 
the importance of the dairy goat to traditional smallholder pro­
ducers in the developing regions of the world. Goat production
 
systems are affected by social and economic factors, tradition
 
and most importantly, by available resources. Livestock, espe­
cially goats, are an important source of income and sustenance
 
to pastoral societies. There is important potential for small­
holder agriculturalist under intensive conditions to realise
 
the benefits from dairy goats kept in small 3-5 goat units.
 
These animals can become the major source of protein (meat and
 
milk) for the farmer and his family. In addition the problem
 
of limited income can be overcome due to sales of surplus pro­
ducts associated with dairy goat production.
 

The four developing regions of the world have 78 percent
 
of the goats. A major portion of these are expected to produce
 
where other livestock species are not expected to survive. In
 
such environments, the restricted opportunities have favored
 
the evolution and development of low producing animals. Currently
 
meat production is often of major concern with milk production
 
given lower priority. Goat production levels are conditioned
 
primarily by the nutritional plane on which the animals live and
 
under extensive conditions, are frequently jeopardized by the
 
shortage or unreliability of rainfall. Intensive production
 
environments will have adequate precipitation and will often have
 
forage available for "cut and carry", tethering and other intensive
 
and semi-intensive feeding-management systems. Although precipi­
tation is variable and occasionally results in alternating periods
 
of subsistence and productivity during the dry and wet seasons
 
respectively, improvements in feeding and management will enhance
 
meat and milk production resulting in greater offtake for the
 
smallholder family and increase in earnings. Progress depends on
 
the extent to which these constraints can be reduced. Milk is an
 
important source of protein in supplementing root, tuber and
 
cereal diets. Protein levels are important for a viable segment
 
of the population in developing countries, especially for young
 
children and pregnant and nursing mothers. It is also important
 
to note that goat milk is often consumed by those persons with
 
allergies to cow's milk.
 

b. Objectives of project:
 
1) Develop integrated and comprehensive management packages
 
for use by smallholder dairy goat producers through research that
 
defines, biological, technical, production and economic constraints.
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2) 	Develop nutritional standards for dairy goats, especially
 
kids.
 

3) 	Validate and develop under controlled conditions computer simula­
tions of intensive dairy goat production systems.
 

4) 	Develop collaborative research plans with other consortium
 
and LDC institutions.
 

5) 	Develop prototype dairy goat production systems at U.S. and
 
LDC sites.
 

c. Project approach:
 
1) 	Summarize published information related to dairy goat feeding and
 

management and initiate contact with other investigators with
 
interest in these areas.
 

2) 	Site selection: based on the current importance of dairy goats to
 
small producers and opportunities for expansion; availability of
 
adequate research supporting infrastructure or interest in developing.
 

3) 	Initiate kid nutrition and production data accumulation at Winrock
 
facilities - emphasis will be placed on testing results from the
 
Tuskegee studies on doe nutrition, collaboration with veterinary
 
and breeding specialists.
 

4) 	Development of prototype dairy goat systems to test the feasibility
 
of 3-5 goat management systems; initiate work at Winrock with
 
primary efforts in LDC sites; coordinate inputs by other members of
 
the consortium; and develop management training materials.
 

5) 	Documentation of dairy goat production statistics.
 

d. Conditions that will indicate objectives have been achieved:
 
1) 	Development of management and technology packages suitable to the
 

needs of intensive dairy goat systems for smallholders.
 

2) 	Establishment of prototype models of appropriate dairy goats systems
 
for LDC's.
 

3) 	Development of feeding standards for dairy goats.
 

4) 	Validation of computer simulations of individual animal and flock
 
performance under intensive management situations.
 

5) 	Accumulation and publication of bio-technical and economic
 
coefficients and production constraints.
 

6) 	Develop instructional training materials for smallholder dairy
 
goat producers.
 

e. 	Assumptions on achievement of objectives:
 
1) 	Suitable sites in LDC will be located with interest by LDC
 

collaborators and producers.
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2) LDC interest does exist for research in dairy goat
 
production and management.
 

3) Land, facilities and animals are available for supporting
 
proposed programs in LDC.
 

4) Major constraints -nutrition, health, etc. - to intensive
 
dairy goat production in the humid tropics will be resolved.
 

f. 	Assumptions that achieving objectives will solve problems:
 
1T Dairy goats under intensive production systems can improve
 

offtake and increase income of smallholders.
 

2) 	Knowledge of nutrient requirments, herd health and genetic
 
improvement methods will allow improvement of dairy goat
 
production.
 

3) Net improvements of systems productivity requires integrated,
 
collaborative, multi-disciplinary approach.
 

g. Outputs of project:
 
Same as 2-d above
 

3. 	Technical Feasibility:
 
Based on two years of actual involvement in a continuing dairy
 

goat management program in Arkansas; an awareness of production con­
straints for U.S. and LDC environments; having a multi-disciplinary
 
staff with interests and involvement with dairy goats; and an insti­
tutional interest and commitment to continue efforts in dairy goat
 
production, research and management, the probability of developing
 
research programs and management systems that will significantly
 
improve dairy goat production for smallholders in LDC's is extremely
 
high.
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4. Financial Plan:
 

Year 1 

Total 
Title XII Total AID + LDC 

U.S. LUC AID Winrock Winrock Estimate 

A. Salaries(l SMY) l 
G. E. Cooper (.40) 

30,000 30,000 30,000 

H. A. Fitzhugh (.15) 
T. D. Nguyen (.25) 
R. Newton (.20) 
Site Coordinator 15,000 15,000 15,000 
Other Scientist 15,000 15,000 6,000 
Technicians 8,000 8,000 4,000' 12,000 4,000 
Labor and clerical 4,000 

Total Salaries 38,000 15,000 43,000 19,000 43,000 14,000 

B. Equipment Facilities 2 12,500 5,500 18,000 18,000 6,000 
and Animals: 

C. Travel and Per Diem: 3 4,000 18,000 22,000 22,000 2,000 

D. Other Direct Costs: 4 5,000 2,000 7,000 7,000 2,000 

Total Salaries & 
Direct Costs: 59,500 40,500 100,000 19,000 119,000 24,000 

E. Overhead on Title XII 
Funds: 5 

1. Indirect costs 18,550 18,550 
(35% of salaries) 

2. Administrative costs 11,855 11,855 
(10% of A+B+C+D+ 
indirect costs) 

F. Winrock Contribution 
from Projects Related 
to Title XII CRSP 

Objectives 
1'. Petit Jean Goat 

Dairy 57,200 57,200 
2. HPI Dairy Goat 

Management Training 8,800 8,800 

G. PROJECT TOTAL 59,500 40,500 100,000 115,405 215,405 24,000 

-5­



Year 2
 

Title XII 
U.S. LDC 

Total 
AID Winrock 

Total 
AID + 
Winrock 

LDC 
Estimate 

A. Salaries: (lSMY) 
G. E. Cooper(.40) 
H. A. Fitzhugh(.15) 
T. D. Nguyen (.25) 
R. Newton (.20) 
J. Thompson (.23) 
Site Coordinator 
Other Scientist 
Technicians 
Labor and clerical 

36,900 

8,000 

15,000 

36,900 

15,000 

8,000 
15,000 
4,000 

36,900 

15,000 
15,000 
12,000 

6,000 
4,000 
4,000 

Total Salaries 44,900 15,000 59,900 19,000 59,900 14,000 

B. Equipment Facilities 
and Animals: 2 13,100 5,000 18,100 18,100 7,000 

C. Travel and Per Diem;3 5,000 10,000 15,000 15,000 2,000 

D. Other Direct Costs: 4 6,000 1,000 7,000 7,000 2,000 

Total Salaries & 
Direct Costs: 69,000 31,000 100,000 19,000 119,000 25,000 

E. Overhead on Title XII 
Funds. 5 

1. Indirect costs 
(35% of salaries) 

2. Administrative costs 
(10% of A+B+C+D+ 
indirect costs) 

20,965 

12,097 

20,965 

12,097 

F. Winrock Contribution 
from Projects 
Related to Title XII 
CRSP Objectives: 

1. Petit Jean Goat Dairy 
2. HPI Dairy Goat 

management training 

57,200 

8,600 

57,200 

8,600 

G. PROJECT TOTAL: 69,000 31,000 100,000 117,862 217,862 25,000 
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Year 3 

Title XII 
U.S. LDC 

Total 
AID Winrock 

Total 
AID + 
Winrock 

LDC 
Estimate 

A. Salaries: (l SMY) 
G. E. Cooper (.40) 
H. A. Fitzhugh (.15) 
T. D. Nguyen (.25) 
J. Thompson (.20) 
Site Coordinator 
Other scientist 
Technicians 
Labor and clerical 

30,000 

16,000 

15,000 

30,000 

15,000 

16,000 
15,000 
4,000 

30,000 

15,000 
15,000 
20,000 

5,000 
5,000 
5,000 

Total Salaries 46,000 15,000 61,000 19,000 80,000 15,000 

B. Equipment FAcilities 
and Animals: 13,000 4,000 17,000 17,000 5,000 

C. Travel. and Per Diem: 3 5,000 10,000 15,000 15,000 1,000 

D. Other Direct Costs: 4 6,000 1,000 7,000 7,000 1,000 

Total Salaries & 
Direct Costs 70,000 30,000 100,000 19,000 119,000 22,000 

E. Overhead on Title XII 
Funds:5 

1. Indirect costs 
(35% of salaries) 

2. Administrative costs 
(10% of A+B+C+D+ 
indirect costs) 

21,:50 

12,135 

21,350 

12,135 

F. Winrock Contribution 
from Projects Related 
to Title XII CRSP 

Objectives 
1. Petit Jean Goat Dairy 
2. HPI Dairy Goat 

management training 

57,200 

8,600 

57,200 

8,600 

G. PROJECT TOTAL: 70,000 30,000 100,00 118,285 218,285 22,000 
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Year 4 

Title XII 
U.S. LDC 

Total 
AID Winrock 

Total 
AID + 
Winrock 

LDC 
Estimate 

A. Salaries: (I SMY)l 30,000 
G. E. Cooper (.40) 
H. A. Fitzhugh(.15) 
T. D. Nguyen (.25) 
J. Thompson (.20)
Site Coordinator 
Other scientist 
Technicians 16,000 
Labor and clerical 

15,000 

30,000 

15,000 

16,000 
15,000 
4,000 

30,000 

15,000 
15,000 
20,000 

5,000 
5,000 
5,000 

Total Salaries 46,000 15,000 61,000 19,000 80,000 15,000 

B. Equipment Facilities 
and Animals: 13,000 2,000 15,000 15,000 7,000 

C.. Travel and Per Diem: 3 5,000 10,000 15,000 15,000 2,000 

D. Other'Direct C6sts: 4 6,000 3,000 9,000 9,000 1,000 

Total Salaries & 
Direct Costs 70,000 30,000 100,000 19,000 119,000 25,000 

E. Overhead on Title XII 
Funds:5 

1. Indirect costs 
(35% of salaries) 

2. Administrative costs 
(10% of A+B+C+D+ 
Indirect costs) 

21,350 21,350 

F. Winrock Contribution 
from Projects Related 
to Title XII CRSP 

Objectives
1. Petit Jean Goat Dairy 
2. HPI Dairy Goat 

management training 

57,200 

8,600 

G. PROJECT TOTAL: 70,000 30,000 100,000 118,285 218,285 25,000 
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Year 5
 

Title XII 
U.S. LDC 

Total 
AID 

Winrock 
Total 
AID + 
Winrock 

LDC 
Estimate 

A. Salaries: (l SMY) l 30,000 
G. E..Cooper (.40) 
H. A. Ftizhugh (.15) 
T. D. Nguyen (.25) 
J. Thompson (.20) 
Site Corrdinator 
Other scientist 
Technicians 16,000 
Labor &clerical 

15,000 

30,000 

15,000 

16,000 
15,000 
4,000 

30,000 

15,000 
15,000 
20,000 

8,000 
6,000 
5,000 

Total Salaries 46,000 15,000 61,000 19,000 80,000 19,000 

B. Equipment Facilities 
and Animals: 3,000 11000 4,000 4,000 8,000 

C. Travel and Per Diem:3 3,000 23,000 26,000 26,000 2,000 

D. Other Direct Costs: 4 7,000 2,000 9,000 9,000 5,000 

Total Salaries & 
Direct Costs 59,000 41,000 100,000 19,000 119,000 34,000 

E. Overhead.gn Title XII 
Funds. 

1. Indirect costs 
(35% of salaries) 

2. Administrative costs 
(10% of A+B+C+D+ 
indirect costs) 

21,350 

12,135 

21,350 

12,135 

F. Winrock Contribution 
from Projects Related 
to Title XII CRSP 

Objectives 
1. Petit Jean Goat Dairy 
2. HPI Dairy Goat 

management training 

57,200 

8,600 

57,200 

8,600 

G. PROJECT TOTAL: 69,000 41,000 100,000 118,285 218,285 34,000 
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IPersonnel (salaries & wages plus fringe)
 
a. 	All labor on project including direct hire labor, consultants, technicians
 

and support.
 
b. 	Include student assistantships, stipends, etc.
 

2Equipment/facilities/animals
 

Permanent equipment and facilities used in carrying out project, not already
 
counted in computing overhead rate (ifany): office and laboratory space,
 
furniture, non-expendable equipment, research animals, vehicles, etc.
 

3Travel and Per 	 Diem 

Air 	fares, per diem, automobile rental, local mileage. LDC travel includes
 
travel from the U.S. to LDC sites as well as travel within LDC's.
 

4Report preparation, reproduction, publication, minor equipment (expendable),
 
office supplies, supplies for animal maintenance, insurance for overseas
 
travel, visas, immunizations, postage, telephone, allowances for US personnel
 
relocated overseas (housing, education, salary post differential, temporary
 
quarters), language training, translation services, books, maps, computer
 
services, etc.
 

5Facilities, offices, office equipment, technical equipment, library and
 
administrative overhead.
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5. Implementation Plan:
 
a. Year 1: During this project period a significant portion of time
 

will be required to travel to foreign locations for the purpose

of identifying an appropriate research site. This travel will be
 
planned in coordination with other intensive group principal
 
investigators in order to establish professional and institutional
 
linkages at the foreign location for research collaboration. The
 
basic research program, as presented to JRC, will be presented for
 
discussions once the site has been selected. Literature will be
 
reviewed and contact will be established with institutions and
 
investigators involved in dairy goat management research.
 

It is important during this phase of the study to characterize
 
all components of traditional dairy goat production systems,
 
expecially in the host LDC. This would include producer attitudes
 
(sociologist); income and marketing (economist); production coef­
ficient; feed resources (animal scientist); parasites and diseases
 
(veterinarians). Such basic information is important in developing
 
computer simulations (systems scientist) for traditional producers.
 
These coordinated activities help to produce an information base,
 
and identify production constraints. These are important in
 
establishing dairy goat research priorities.
 

"During this phase of activities, it is anticipated that other
 
research activities will be initiated to study the nutritional
 
requirements of does (pre and post-partum); with primary effort at
 
Tuskegee; the nutritional requirements of kids (pre and post-­
weaning) with primary effort at Winrock; and an evaluation of
 
intensive and semi-confinement systems for the production and
 
management of dairy goats. These efforts will initiate and
 
define basic nutrient requirements, especially energy and protein.

Other nutrient parameters will be considered as the program expands.
 

Prototype facilities and control devices (fences, tethering)
 
appropriate for intensive and semi-confinement production of
 
dairy goats will be designed and tested at Winrock in the first
 
year with primary efforts to be started subsequently at LDC sites.
 

Research activities will be planned for both U.S. and LDC
 
locations to develop dairy goat management systems appropriate for
 
traditional smallholder dairy goat producers. Activities will
 
include nutrition, health, breeding, reproduction, economics,
 
sociology and production systems research. In addition to these
 
areas of basic research, applied research activities will be
 
planned to test inputs of improved management technology and to
 
validate basic reasearch results.
 

Year 2: Continue development of intensive and semi-coriinement
 
systems at the LDC location. This will include research efforts
 
to compare traditional and improved management systems for dairy
 
goats. It is anticipated that graduate students will be involved
 
in both academic and research activities. Research plans to be
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implemented at LDC location will be developed in collaboration
 
with LDC scientist. A full time staff scientist located at
 
LDC site will be necessary to coordinate efforts by Tuskegee/

Winrock and other consortium members and to collaborate with
 
LDC institutional scientists. Model development of traditional
 
dairy goat production systems will begin with production coef­
ficients available from the year 1 activities, appropriate pro­
duction alternatives will be developed for maximum productivity

and offtake. Investigations on doe and kid nutrition will con­
tinue. Breeding and health problems will be characterized and
 
responses to treatment will be recorded.in collaboration with
 
other Title XII institutions conducting health research.
 

Year 3: During this phase of the program it is important that
 
research results be evaluated from U.S. and LDC locations to
 
begin establishment of applied research projects. These projects

should provide results which demonstrate benefits to producers

of dairy goats. It is important to develop marketing options for
 
the use of milk, meat, skins and other products, as appropriate

from dairy goats. Results from nutritional studies will be com­
bined with inputs from other collaborators at U.S. and LDC
 
locations. Both U.S. and LDC graduate students will be involved
 
in research programs at LDC locations under the supervision of
 
U.S. and LDC scientists. Principal investigators will be involved
 
in the design and evaluation of student research activities.
 

Year 4: During'this phase of the research program all project
 
sites will be visited to plan research activities for year 5.
 

Results from dairy goat nutritional investigations should be
 
ready for publication and distribution. It is anticipated that
 
nutritional guidelines will be established for both energy and
 
protein with some contributions to standards for minerals and
 
vitamins.
 

It is important that cropping patterns be documented with the
 
relative nutritional value of crop residues and by-products

determined so that these results can be included in the applied

management research for validation at U.S. and LDC locations.
 

Year 5: Research activities should be tested at the producer

level to validate product offtake under different managment

alternatives for dairy goats. These results will be based on the
 
strategies developed by computer simulation, based on knowledge

of traditional production and results from research results.
 

Training materials spacific to the needs of smallholder dairy
 
goat producers will be developed. These materials will be
 
specifically coordinated to reach the majority of the producers
 
who are often illiterate. Videotape programs which show how
 
various management techniques are performed are anticipated.
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Support materials (e.g. "picture books" with captions in local
 
dialects) will also be developed. In that many developing areas
 
have radio stations, itmay also be appropriate to provide

broadcasts of information specific to dairy goat production,
 
management and marketing. Receptivity of this information and
 
its affect on productivity are important areas to be considered
 
beyond the scope of this initial five year program.
 

b. Project monitoring:
 
Projects established at LDC locations will be led by the
 

Winrock staff member stationed on site. Progress reports will
 
be submitted to the P.I. On site project monitoring will also
 
be the responsibility of the P.I. to comply with the terms of
 
the contract.
 

6. Annual Review and Planning Process:
 

Each project leader will be responsible for writing a progress
 
report annually with program plans and budgets for the following 
year. Copies will be available to other P.I.'s and will be
 
submitted for review as required under terms of the contract.
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1977 

GEORGE E. COOPER, Animal Nutritionist.  
 

Education: 	 B. S. Animal Science, Florida A &.M 
 University, 1967
 
M. S. Animal Science, Tuskegee Institute, 1969
 
Ph.D. Animal Science, University of Illinois, 1972
 

Employment History:

1977-Date 	 Animal Nutritionist, Winrock International Livestock Research and
 

Training Center, Route 3, Morrilton, Arkansas 72110.
 

1972-77 
 Assistant Professor, Animal Nutrition; Coordinator of International
 
Programs; Coordinator of Tuskegee Institute 211-D grant activities
 
on tropical livestock development; Tuskegee Institute, Tuskegee, Ala.
 

1976-77 	 Chairman, USAID 211-d Livestock Consortium on Tropical Livestock
 
Production involving the following four U.S. Universities: Tuskegee

Institute; Texas A & M University; Purdue University; and University
 
of Florida.
 

Selected Professional Experiences:

1972-77 	 In addition to academic program involvement, Dr. Cooper has been
 

involved in implementing practical training programs for partici­
pants from Guyana and South America. Also organized programs for
 
evaluating technical constraints in livestock production for

developing countries, and served as Chairman of a four university

consortium interested in multi-disciplinary problem identification
 
in livestock production systems.
 

Dr. Cooper has 	been involved in evaluating the role of sheep and
 
goats in agricultural development and has been the scientist in
 
charge of the cooperatively sponsored dairy goat project which is
 
supported by Winrock and Southern Agriculture Corporation.
 

Publications:
 
Cooper, G. E., 
F. C. Hinds and J. M. Lewis. The Nutritive Value of
 
Sheep Feces. J. Anim. Sci. 34:358 (1972).
 

Cooper, George 	E., 
and Glenn R. Howze. A Survey of Livestock
 
Producers in Guyana (1975). Conducted in cooperation with the
 
Guyana Ministry of Agriculture and the United States Agency for
 
International Development (USAID).
 

Cooper, George E., Livestock Breeding Herds for Small Producers.
 
1976. Presented at the Workshop on Livestock Smallholders and
 
Small Pastoralist. June 14-17, 1976. Winrock International.
 

Glimp, H. A., H. A. Fitzhugh, R. 0. Wheeler, T. D. Nguyen,

A. Martinez, G. E. Cooper and R. D. Child. 1977. The Role of

Sheep and Goats in Agricultural Development - A state-of-the­
arts study. Report of a study conducted by Winrock International
 
and Co-sponsored by USAID/TAB Livestock.
 

Foreign Experience:
 
Africa: Senegal, Mali, Chad, Cameroon, Nigeria, Upper Volta,


Botswana, Swaziland, Tanzania, Kenya.

South America: Guyana. Mexico: Mexico City.
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SMALL RUMINAT COLLABORATIVE
 
RESEARCH SUPPORT PROGRAM
 

PROJECT PROPOSAL
 

Project Title: Intensive Forage Production Systems for Small Holder Sheep 
and Goat Producers. 

Institution: The Ohio State University and the Ohio Agricultural 
and Development Center. 

Research 

Principal Investigators: 

Robert W. VanKeuren, Agronomist-Forage, Project Lea
Charles F. Parker, Animal Scientist-Genetics & 
Burk A. Dehority, Animal Scientist-Rumen Microbiolo

Nutr
der. 

gist. 
ition. 

Duration: Five years or more beginning 1978. 

Total Estimated Costs: (Inflation factor not included) 

Institution 1978-79 197980 1980-81 1981-82 1982-83 

AID 
Ohio State Univ. & 
OARDC 

LDC Institutions 

175,000 

68,480 
70,000 

175,000 

68,480 
70,000 

175,000 

68,480 
70,000 

175,000 

68,480 
70,000 

175,000 

68,480 
70,000 

TOTAL $313,480 $313,480 $313,480- $313,480 $313,480 

Prior Funding: None 

Project Administration: Mervin G. Smith, Assistant Dean
 
International Agricultural Affairs 
College of Agriculture & Home Economics 
The Ohio State University 
2120 Fyffe Road 
Columbus, Ohio 43210 



SMALL RUMINANTS COLLABORATIVE RESEARCH SUPPORT PROGRAM 

OHIO PROJECT
 

Title: 	 Intensive Forage Production Systems for Smallholder Sheep and Goat
 

Producers
 

Description of Problem:
 

Improved forage prbduction systems for smallholder mixed crop/livestock
 
production are needed to increase animal productivity in the humid tropics.
 
Forages are the only or major source of nutrients for small ruminants in
 
this region and involve the utilization of marginal land, crop interstices
 
and crop rotation programs. Frequently smallholders have only three to
 
five animals and control a limited amount of land, but the availability of
 
year-round forage could supply adequate feed if properly developed and 
utilized. Compounding the problem of forages in the humid tropics is the
 
lack of information on the quality, intake and digestibility of the tropical
 
forages and serious gastrointestinal parasitism, .resulting from intensive
 
grazing. Gastrointestinal parasite infestation is recognized as a major
 
production constraint to most grazing sheep populations in the temperate
 
and tropical zones throughout the world. Utilization of genetic variation 
for parasite resistance provides a basic approach for establishing genotypes
 
with permanent inherent protection against parasitic infestation. Genetic
 
resistance to gastrointestinal parasites is of paramount importance for
 
intensifying forage animal systems in the developing countries of the world.
 

Objectives:
 

1. To identify and characterize the forages available in the humid tropics. 

2. To develop ioiage/animal production systems and evaluate plant/animal
 
response. 

3. To evaluate the nutritional and microbiological factors of humid tropic
 
forage production systems for small ruminants.
 

4. To determine the importance .of animal genetic variation for resistance
 
to gastrointestinal parasites under intensive grazing systems.
 

Project 	Approach:
 

1. Identify and characterize the forages available in the humid tropics..
 

a. Identify the forages available including grasses, legumes,.forhs. 
and browse.
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b. 
Survey current information to determine the best known management

for 	optimizing yield, quality and persistence.
 

c. 
Determine the utilization methods adaptable to the humid tropics
 

(1) grazing, soilage, hay, deferred grazing and silage
 

d. 	Determine other nutrient sources available
 

(1) crop residues, by-product feeds, plant refuse, etc.
 

(2) coordinate with project on crop residues
 

e. 	Characterize the forages
 

(1) yield and persistence
 

(2) mineral composition 

(3) nutrient composition 

(a) CP, DP, ADF, NDF 

(4) seasonality of production
 

(5) storability 

f. 	It is anticipated that part of this objective will involve a review

of pertinent literature. 
Other data will be obtained from on-site
 survey and evaluation of the forages available or adaptable, together
with laboratory and field studies. 
Much of the laboratory analysis
will be done at OARDC on samples collected on site. Field studies
 
and some laboratory analysis will be done on site.
 

2. 	To develop forage/animal production systems and evaluate plant/animal
 
response.
 

a. 
Based on best information available', estimate protein, energy and
 
mineral requirements for nimal production, including breeding,

gestation, lactation, growth and maintenance.
 

b. 
Use knowledge from 1, 2a and 3 to develop forage/animal production

systems and evaluate plant/animal response.
 

(1) conduct grazing and feeding studies such as 
soilage feeding
 

(a) determine animal response in terms of weight gain, milk 
production and reproductive performance. 

(b) determine plant response in terms of yield, persistence and 
carrying capacity. 
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c. 	Redesign and improve forage/animal production systems on the basis
 
of information from 2b and re-evaluate.
 

d. 	Forages will be produced as pasture and/or harvested feed and actual
 
grazing and/or feeding studies will be conducted with small ruminants.
 
It is anticipated that the cooperating overseas institutions will
 
provide land, animals, and other facilities needed to conduct the
 
needed research.
 

3. 	To evaluate the nutritional and microbiological factors of humid tropic
 

forage production systems for small ruminants.
 

a. 	General approach:
 

(1) Estimate the intake and dry matter digestibility of available
 
forages as pasture, soilage, hay and possibly silage.
 

(2) Using the above data, along with in vitro dry matter digesti­
bility values on these same forages, gcinerate prediction
 
equations -which can be used to evaluate both native forages
 
as well as possible new introductiots.
 

(3) 	 Estimate total bacterial and protozoal numbers supported by 
different native forages. 

(4) 	 Measure rumen volumes, fluid turnover rates and total quantity 
of rumen contents on these same forages. Possible inter­
relationships of these criteria with gastrointestinal parasite
 
infestation will also be studied.
 

(5) Compare the above parameters between different species and
 
genetic types of small ruminants. 

b. 	 On site ' 

(1) 	Intake and digestibility trials will be conducted for sheep and
 
goats with the available forages. All utilization methods will
 
be considered, i.e., grazing; soilage, hay and silage.
 

(2) 	In vitro dry matte4 digestibility will be estimated on these
 
same forages. Prediction equations will be calculated for
 
the different forms and types of forages, and subsequently 
tested as to their reliability for fozages grown in that 
particular locale.
 

(3) 	 Samples of rumen contents will be collected from sheep and 
goats feeding on different forages with different utilization 
methods. Rumen pH and total viable rumen bacterial numbers 
will be estimated immediately, and samples will also be pre­
served for counting numbers of rumen protozoa. In subsequent
 
years, it may be desirable to use the selective medium developed. 
in our laboratory to estimate the distribution of various
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functional groups of rumen bacteria, i.e., starch digestors,
 
xylan digestors, etc.
 

(4) If fistulated animals can be prepared, then simultaneously
 
with determination of microbial counts, rumen volume, fluid
 
turnover rate and percent dry matter will be measured.
 

d. OARDC, Wooster:
 

(1) After appropriate sub-sampling, etc., samples from the di­
gestibility trials can be returned to the laboratory in Wooster
 
for analyses.
 

(2) Preserved samples of tumen contents will be returned for total
 
protozoal counts as well as generic distribution of protozoa.
 

(3) The possible effects of gastrointestinal parasites on rumen
 
microbial numbers, rumen volume, fluid turnover rate and
 
percentage dry matter will be studied in detail.
 

(4) Since several different genetic types of sheep, including hair
 
types, are available at Wooster, a domparison can be made be­
tween in vitro dry matter digestibility values with rumen
 
contents from these animals and those animals on site.
 

4. To determine the importance of animal genetic variation for resistance
 

to gastrointestinal parasites under intensive grazing systems.
 

a. OARDC:
 

(1) Genetic types of indigenous and hair sheep will be characterized
 
by physiological and immunological measurements relating to
 
haemonchosis.
 

(2) Stuies will be conducted to elucidate the primary factors 
associated with the net genetic effect of gastrointestinal
 
parasite resistance.
 

(3) High disease resistant types will be mated with low resistant
 
types to determine 'he kinds of gene action controlling the
 
genetic resistant factors.
 

(4) Cooperative studies will be conducted with research personnel
 
under Objective 3 to investigate possible interrelationships
 
between genetic types, degree of gastrointestinal parasitism
 
and nutrient availability.
 

(5) Within group selection will. be evaluated, as a method for
 
intensifying the degree of genetic resistance for.haemonchois..
 



b. On site: 

Hair types from OARDC with known inherent characteristics for
 
resistance to internal parasites will be involved in test
 
matings under intensive grazing systems in LDC locations. On
 
site hematological examinations will be made to determine the
 
degree of haemonchosis among indigenous and introduced groups
 
and their crosses. 



Life of Project: 
From FY - to FY 
Total U.S. Funding 
Date Prepared: 

SMEANS OF VERIFICATION 	 IMPORTANT ASSUMPTIONS 

Assumptions for achieving goal targets: 

mparison with previous and con- 1. Acceptance of recommendations by
 
,rrent forage and animal LDC's and adoption by smallholders 

Ioductivity at LDC. 

Assumptions for achieving purpose: 

1. Outputs as specified are achieved.
 
forage/animal systems 	 2. Acceptance of recommendations by
 

ped for LDC. 	 LDC's and promoted among small­
holders by LDC's.
 

Assumptions for achieving outputs: 

iew of publications. 1. LDC's will collaborate in estab­
iew of work in progress. lishment of forage plots, provide 
bers of LDC personnel actively suitable experimental animals, 
olved in project. collect forage samples as requested 
bers of personnel trained, and cooperate in carrying out 

project plans. 

Assumptions for providing inputs: 

.ual program review and 1. That program will be approved and, 
*lution in LDC and at QARDC. funded by AID. 

2. That LDC's will provide adequate 
laboratory, animal and field 
facilities, and personnel. 



AID 1020-28 (1-72) PROJECT DESIG? 
LOGICAL FRA 

Intensive Forage Production Systems for Smallholder 

Project Title &Number: Sheep and Goat Producers 

NARRATIVE SUMMARY' 

Program or Sector Goal: The broader objective to 
which this project contributes: 

Identify major constraints and develop 

forage production systems for smallholder 

mixed crop/livestock enterprises for 

intensification of animal productivity 

in 	 the humid tropics. 

Project Purpose: 

OBJECTIVELY VERIFIABLE INDICATORS 

Measures of Goal Achievement: 

Increased animal production through
 
improved forage/animal systems and
 
possible increased resistance to
 
internal parasites.
 

Conditions thai will indicate purpose has been 

1. 	Identify and characterize forages avail. achieved: End of project status. 

able in humid tropics. 	 Adoption of proposed changes in
 
2. Develop forage/animal production system! forage/animal systems by LDC.
 

and evaluate plant/animal response.
 
3. Evaluate nutritional and microbiological 

factors of humid tropic forage producti n 
systems for small ruminants.
 

4. Determine importance of animal generic
 
variation for resistance to gastro­
intestinal parasites under intensive
 
grazing systems.
 

Outputs: 
1. 	Publications.
 
2. 	Identify optimal forage/animal systems. 


3. 	Determination of forage nutr. quality. 


4. Compare nutrient efficiency of small 


ruminants between and within species
k

for LDC locales. 


5. Establish importance of parasitism and 
animal genetic variation. 

6. 	Training of LDC project personnel.
 

Inputs: 

1. LDC analytical laboratories; pastures, 


animals; lab and field personnel. 


2. OARDC analytical laboratories, pastures

animals; lab and field personnel; adi.. 


support, staff experience and expertise 


3. 	 AID funding. 

Magnitude of Outputs: 

1. 	 Data collected in 2 LDC's and at 
OPRDC p 

2, Periodic publications prepared.
 
3. Trained personnel in LDC.
 

Implementation Target (Type and Quantity) 

1. LDC: 
est. analytical laboratories­a. 


b. 	 est. forage, plots.. 
c. 	obtain experimental animals.
 

d. obtain field personnel to
 
collect forage and animal data
 

2. OARDC:
 
a. analytical laboratories, anim
 

facilities and personnel.
 
b. staff personnel.
 



Financial Plan:
 

This Collaborative Research Support project is an extension of a domestic
 
research program presently being conducted in Ohio. The Agronomists and
 
Animal Scientists have teamed up for many years to solve problems of forage
 
production and utilization systems and have a creditable record. The same
 
team will need to be kept together for the work in less developed countries.
 
They would not be enthusiastic about the international aspect unless they
 
can work together on all aspects of the project area.
 

Inorder to add this project to the present research program in Ohio, some
 
time of the principal investigators need to be shifted from present research
 
projects or teaching to this new research project. Likewise, additional
 
faculty and other staff need to be added so that both on-going research
 
projects are not disrupted and the new project is initiated.
 

The work with forages in the tropics will be of less benefit to Ohio since
 
the forages are different. The work with the animals themselves may be
 
of more benefit to Ohio and, therefore, Ohio can provide more cost sharing
 
for the animal part of the project than the agronomic part.
 

The costs assumed by the foreign institutions are impossible to determine
 
until the selection of the LOC sites. Likewise, expenditures abroad are
 
very difficult to determine. It is assumed that only a small amount of
 
AID funds would need to be spent in the LDC's for animals, forage production,
 
equipment, or for staff doing the work. Flexibility will be needed in the
 
budget between line items in order to adjust to the needs at the LDC sites.
 

This project would be administered through the regular channels of The Ohio
 
State University and the Ohio Agricultural Research and Development Center.
 
The princ.pal investigators will be responsible through their respective
 
departments of Agronomy and Animal Science. The project will be operated
 
through the International Agricultural Affairs Office of the College of
 
Agriculture and Home Economics, and the Ohio Agricultural Research and
 
Development Center.
 

A budget is presented in detail for the first year of the project. The
 
costs are based on presont salaries and prices. These are expected to be
 
higher in 1979 - 5 to 10%. Likewise, an inflation factor will need to be
 
considered for each year in the future.
 

It is expected that the expenditures each year for the next 5 years will
 
be about the same without consideration for inflation.
 

Cost sharing by Ohio is based on best estimates of the benefits received..
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PROPOSED BUDGET - 1978--1979 

Intensive Forage Production Systems
 
for Small Holder Sheep and Goat Producers 

ITEM AID OHIO STATE LDC 
UNIV. & OARDC 

A. PERSONNEL 

I. Salaries - Principal Investigators
 
1. Robert W. VanKeuren 	 25% - 7949
 
2. Charles L. Parker 	 20% - 5904 
3. Burk A. Dehority 	 20% - 6024 

II. Salaries - Staff 	&Other 
1. Animal Scientist - Post Doctoral 	100% - 18,000
 
2. Agronomist - Sr. Technician 	 100% - 12,000
 
3. Animal Scientist Technician 	 100% - 10,000

4. 	 Two Graduate Students or Technicians
 

(LDC) 16,000

5. 	 Other - Secretarial & Lab 

Technician 23,500 

III. Fringe Benefits 	@ 20% 15,175 4,700
 

TOTAL SALARY & FRINGES 91,052 28,200 

B. 	 MAJOR EQUIPMENT, FACILITIES 
PASTURE, FORAGE AND ANIMALS 3,000 28,000 

C. TRAVEL & PER DIEM, U. S. 	 1,000 
INTERNATIONAL (LDC) 14,000
 

D. LDC SITE MAINTENANCE SHARE 	 (LDC) 22,500 

E. OTHER DIRECT COSTS: Supplies, Lab, Computer, 
Tuition, Communications, etc. 12,703 1,000 
Housing & overseas allowances for grad. 

students 9 rechnicians (LDC) 8,000 

F. INDIRECT COSTS 
Operation & Adm. 10% of salaries 	 30,745 11,280
 

1978-1979 TOTAL 	 $175,000 $68,480 $70,000
 

2nd year - 1979-80 - Same as 1978-79 	plus inflationary factor 
3rd year - 1980-81 - " "t " " " 
4th year - 1981-82 - it " i " 
5th year - 1982-83 - " " " "t " 



Implementat on Plan:
 

1. Time track.
 

a. General:
 

(1) 	Establish at each LDC location working relations with the
 
personnel.
 

(2) Become familiar with local forage and animal production
 
systems and genetic types of animals available.
 

(3) 	Locate laboratory and field facilities.
 

(4) 	Obtain personnel for project.
 

b. Objective 1 (forage agronomic evaluation):
 

(1) 	Year 1
 

(a) 	review literature on humid trqpic forages.
 

(b) 	collect forage samples on-site periodically through the
 
year for laboratory analysis on-site and at OARDC for
 
determining mineral and nutrient composition.
 

(c) evaluate forages in terms of yield, utilization, and
 
storability.
 

(2) 	Year 2
 

(a) 	continue forage agronomic evaluation as in year 1, 
adding effect of seasons, evaluation of persistence 
and including additional forages. A wide range of 
'forages are available and the amount of material evalu­
ated each year must be geared to laboratory facilities,
 
time and budget of the investigators. Emphasis in first
 
years must be given to forages with most promise.
 

(3) 	Year 3
 

(a) 	continuation of forage agronomic evaluation, again
 
adding new material of interest, as well as evaluating
 
seasonal effects and persistence of major species.
 

(4) 	Year 4
 

(a) continuation of forage agronomic evaluation.
 

(5) 	 Tear S 

(a) 	 continuation of forage agrunomic evaluation. Evaluation 
will be necessarily a long-term effort because of the 



large number of species and cultivars available,.
 
seasonal effects, and number of analysis to be made
 
on each sample.
 

c. 	Objective 2 (forage/animal production systems, all on-site):
 

(1) 	Year 1
 

(a) 	 evaluate forages and animals at each location in terms 
of availability, adaptation, and animal nutritional 
needs as currently known. 

Cb) 	 plan production systems. 

(c) 	 establish pastures and/or other forages for use in 
production systems. 

(2) 	 Year 2 

(a) conduct grazing and/or feeding studies to evaluate
 

system in terms of plant and inimal response. 

(b) 	 evaluate results. 

(3) 	 Year 3 

(a) 	 continuation of year 2 and evaluate in terms of redesigning 
and 	improving production systems.
 

(b) 	establish new forage programs and/or production systems.
 

(4) 	 Year 4 

(a. 	 continue grazing and/or feeding studies. 

(b) 	continue evaluation and implement any needed change.
 

(5). 	 Year 5 

(a) 	continue graling and/or feeding studies and evaluate as
 
previously. 

d. 	Objective 3 (nutritional and microbiological factors):
 

(1) 	 Year 1 

(a) 	 LDC" 

1. 	 Run intake and digestibility trials with sheep and 
goats on available forages. Several utilization 
methods will be employed. 



2. 	Surgically prepare fistulated sheep and goats.
 

3. 	Set up in vitro fermentation system to estimate
 
dry matter digestibility (DND) of native forages.
 

(b) OARDC:
 

1. Chemical analysis of samples from LDC digestibility
 
trials.
 

2. Begin studies on association between gastrointestinal
 
parasitism and nutrient availability.
 

3. 	Using the same forages, compare in vitro (DMD)
 

obtained with rumen contents from OARDC and LDC.
 

C2) Year 2
 

(a) LDC:
 

1. 	Continue with studies under 1 and 3 (year 1). 

2. Evaluate DMD prediction equations generated from.
 
previous years data.
 

3. 	Begin to set up laboratory facilities and procedures
 
for measuring rumen volume, fluid turnover and
 
bacterial numbers.
 

(b) OARDC:
 

1. Continue with studies under 1 and 2 (year 1).
 

(3) Yqr 3 

(a) LDC:
 

1. Using data from years 1 and 2, evaluate a fairly
 
large number of available forages.
 

2. Estimate rumen volume, fluid turnover rate and
 
total bacterial and protozoa numbers on several
 
different forages and systems, using both sheep
 
and goats.
 

(b). OARDC: 

i. Counting of protozoa samples from, LDC... 

2.. Contim= studies under I and.2 (year 1).. 



(4) Year 4 

(a) LDC: 

1. 	Continue with studies from year 3, increasing the
 
number of forages and feeding systems examined
 
under 2.
 

2. 	Possibly begin on-site studies of association
 
between nutrient availability and parasitism.
 

(b) 	OARDC:
 

1. 	Continue as in year 3.
 

(S) Year 5
 

(a) LX:
 

1. 	Continue with studies under 2 (year 3), with emphasis
 
on possible within species differences.
 

(b) OARDC
 

1. 	Continue as 4n year 3.
 

e. 	Objective 4 (Utilizing genetic variation for resistance to haemonchosis)
 

(1) Year 1
 

(a) LDC:
 

1. 	Establish a cooperative plan with other PIs and on
 
site personnel for determining the degree of gastro­
intestinal parasitism among genetic types across
 
season and type of husbandry.
 

(b) OARDC:
 

1. 	Complete 1an in depth literature review on the genetic
 
resistance to internal parasites.
 

2. 	Consult with knowledgeable persons in the areas of
 
physiological and immunological components of parasite
 
resistance.
 

3. 	Initiate experimental methods and strategy for col­
lectbing parameter measurements.
 

4. 	 Introduce two populations of sheep with inherent 
ability tn resist gastrointestinal parasitism..
 

5. 	 Continue matings for the expansion.of existing hair 
sheep populations and their crosses with indigenous 
groups. 

http:expansion.of


(2) Year 2 

(a) LDC: 

1. 	Intensify efforts to monitor the degree of haemonchosis
 
among and within genetic types across seasons and
 
types of husbandry.
 

(b) OARDC:
 

1. Conduct laboratory studies across genetic types to
 
identify primary resistance components against
 
gastrointestinal parasites.
 

2. 	Initiate planned matings for introducing genetic
 
resistant material into two indigenous populations.
 

3. 	 Continue expansion of experimental flocks. 

(3) Year 3 

(a) LDC:
 

1. Begin sampling of genetic types to determine the 
amount of existing variation for the physiological
 
and immunological parameters related to genetic
 
resistance components.
 

(b) OARDC:
 

1. Continue to elucidate the primary components of
 
genetic resistance and study their relative importance 
and 	interrelationships.
 

2. 	 Initiate matings among groups with identified primary 
components for resistance to determine the type of
 
genetic action for parasite resistance. 

(4) Year 4 

(a) LDC: 

1. Establish genetic resistant groups of indigenous 
sheep by employing the established selection criteria
 
for the resistant characteristics. These selected
 
animals will be used for planned matings with un­
selected groups.
 

(b) OARDC: 

1. 	 Continue studies. for establishing practical selection 
criteria for the net genetic effect of gastrointestinaI 
pazasLte resistance. 



0 

2. Initiate studies for determining the importance of
 
parasite resistant types on the nutrient value of
 
the diet.
 

3. Begin within group selection for net genetic resistance
 

to haemochosis.
 

(5) Year 5
 

(a) LDC:
 

1. Collect hematological and body weight data on offspring

from the test matings to determine the amount of 
selection response against parasitism.
 

2. Study the genetic type - flock management inter­
relationship for further management system improvement.
 

(b) OARDC:
 

1. Evaluate selection response and continue within group
 
selection to intensify the degree of genetic resistance.
 

2. Continue studies for determining the effect of genetic
 
resistant types on diet nutrient availability.
 

2. Project monitoring.
 

It is assumed that the on-site program wiil be constantly monitored
 
by the LDC staff cooperators, by the location project leader, and by
 
annual visitations by one or more of the principal investigators. In
 
addition, the project has an on-site technician at each LDC location
 
under direqt supervision of and responsible to the principal investi­
gators. ,
 

Project monitoring will be done by the principal investigators
 
and by the OSU and OARDC administration.
 

It is assumed that major responsibility for contracting arrangem'nts
 
with the LDC's will be made by the project manager hired by the tot-A
 
program.
 



PR CIPLE I;VESTICGATOR
 

THE OHIO STATE UNIVERSITY
 

BIOGRAPHIrAL DATA .,! 

Name Robert W. VanKeuren 2. Address 209 Williams Hall 

Birth Date January 2, 1922 OARDC, Wooster, Ohio 44691
 

Present Position Professor, Agronomy, OARDC & The Ohio State University
 

Education (highest degree) Ph.D.
 

Institution Univ. of Wisconsin Major Agronomy-Botany Date 1954 

Experience Relevant to Proposed Assignment (Domestic and International)
 
Research for Gradimt- FdInratinn iin Prna P rnAi-,,n Con,,1- -nnt, _ Paulo.
 
Brazil, February/April. 1978.
 

Paper presented, International Grassland Congresses at Moscow, Jume 1974:
 
Oueensland, Australia, April, 1970; and Sao Paulo, Brazil, January 1965.
 

Scientist Exchange, US/USSR, Soviet Agricultural Research Centers, USSR,
 
June/July, 1974
 

Research Related to Proposed AssinrMen. (list 7ast recent first)
 

Forage Research, OARDC and OSU, 1962-present
 
Forage Research, 1954-1962, Washington State University
 

Refereed Pub'ications Related to Proposed Assignment (list the most recent first)
 
Van Keuren, R. I., and C. F. Parker. 1975. Controlling forage quality for optimu,

production. Proc. Sheep Industry Development Program Symposium: 54-58. Sioux Falls,
 
S. Dakota. July 31-Aug. 2, 1975.
 
Van Keuren, R. W. 1974. 
 Systems analysis in forage crop production and utilization.
 
Editor, CSSA Special Publication.
 

Van Keuren, R. W., and C. E. Parker. 1971. Forage systems for sheep. 
Ohio Agr.
 
Res. and Dev. Center Res. Summary 53:8-15.
 
Van Keuren, R. I. 1970. Grasses and legumes for sheep production. Ohio Agr. Res.
 
and Dev. Center. Res. Summary 42:4-9.
 
Van Keuren, R. IV. 1958. Lambs gain 900 pounds per acre on irrigated pastures in
 
Washington. Crops and Soils.
 
Over 200 papers, bulletins and other publicatiuns.
 
Chapters in two books on Forage Production and Utilization.
 

Language Proficiency
 

P I . . I, : .. . .... .... 
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SMALL RUMINANTS COLLABORATIVE RESEARCH SUPPORT PROGRAM 

AGENCY FOR INTERNATIONAL DEVELOPMENT - TITLE XII 

Project Title 	 Byproduct and Crop Residue Utilization in Intensive Sheep 
and Goat Production 	Systems for Limited-Resource Farmers
 

Grantee 	 North Carolina State University
 
Agricultural Research Service
 
P. 0. Box 5847, Raleigh, N. C. 27650
 
Through: Management Entity, Small Ruminants CRSP
 

Personnel 	 William L. Johnson, Principle Investigator
 
Lemuel Goode, Co-Leader
 
Warren J. Croom, Co-Leader
 
Latin American Site Leader (to be named)
 
Asian Site Leader (to be named)
 

Duration 	 5 years (with intention to revise and/or renew)
 

Project Status 	 New Prior Funding None
 

AID Project Manager 	(to be named)
 

Total Estimated Costs (shown in constant 1979 dollars)
 

Source-
Overseas Institutions 

Fiscal Year Total AID NCSU. .(Estimated) 

1979 139,922 96,858 38,334 4,680 ( year)
 
1980 168,029 100,000 39,475 28,554
 

1981 167,581 10-,000 -38,027 28,554
 

1982 180,118 113,537 38,027 28,554
 

1983 ... 161,036........ 88,605 38,027 34,404
 

Total 816,686 500,000 191,940 124,746
 

Avg. per year 163,337 100,000a 38,388b 24,949
 

Cost-sharing: b/(a + b) = 27.74% 

For North Carolina State University
 

Charles A. Lassiter
 
Head, Department of Animal Science
 

. . . ..... ........ 	.. ....
 ......
J. Lawrence Apple 


Associate Director, Earl G. Droessler
 

Agricultural Research Service Vice Provost and Dean for Research
 
Title XII Officer
 



BYPRODUCT AND CROP RESIDUE UTILIZATION IN INTENSIVE SHEEP
 

AND GOAT PRODUCTION SYSTEMS FOR LIMITED-RESOURCE FARMERS
 

Principle Investigator: Dr. William L. Johnson, North Carolina State Unive.7sity
 

Objectives
 

1. 	To characterize the nutritional value of byproduct and crop residue feedstuffs
 
that are available for small ruminants in the target countries, and to determine
 
the relative importance of factors which contribute to variability in nutritive
 
value of such materials.
 

2. 	To develop guidelines foc the formulation of balanced, maximum-profit rations
 
for various types and classes of sheep and goats, utilizing byproduct materials
 
to the maximum degree possible, and to determine the expected productivity of
 
animals that would consume these rations.
 

3. 	To study methods of storage which will maintain the nutritional value of
 
residue and byproduct feedstuffs, and methods of treatment which may enhance
 
their intake and digestibility.
 

4. 	Tc test Lhe reliability of simple feedstuff evaluation parameters for prediction
 
of animal performance.
 

5. 	Insofar as permitted by the studiei3 implied above, to generate information on
 
the nutritional requiLements and comparative efficiencies of sheep and goats
 
of various types, breeds, and productive life stages.
 

General Approach
 

The materials to be studied most in:ensively will be those that have major
 
potential in the target regions. Byproducts and field residues from maize, rice,
 
wheat, edible legumes, yams, sweet potatoes, and sugarcane are among the feedstuffs
 
to be considered. T1',e nutria.It composition (protein, minerals, carotene, fiber and
 
other carbohydrates) of these and other materials will be determined by standard
 
chemical procedures.
 

Animal evaluation will be.carried out at two levels: intensive, relatively
 
short-term experiments in metabolism stalls where feces and urine cen be collected
 
for 	digestibility and nitrogen balance estimates; and longer-term trials it.which 
appropriate productivity parameters such as growth rate, lactation yield, and repro­
ductive performance can be determined. For both levels of evaluation, the emphasis
 
will be on complete rations which are nutritionally balanced for a particular
 
production class (breeding or lactating animals, growing kids or lambs, finishing
 
intact males or castrates).
 

Recognizing the synergistic advantages of combining research with graduate
 
training, the participation of post-graduate degree candidates from the target
 
countries as well as the U. S. will be encouraged to the maximum possible. When
 
appropriate, thesis research will be conducted at overseas cooperating sites.
 

Necessary laboratory and animal research facilities will be developed at the 
overseas cooperating sites, and research personnel will be trained so that studies of 
this kind can continue beyond the expected project lifetime. 

http:nutria.It
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Description of the Project
 

The Problem
 

Without adequate nutrition, animals cannot grow, produce or reproduce
 

efficiently. Yet, recent reports on goat and sheep production in developing
 

countries have repeatedly emphasized that inadequate nutrition is one of the
 

major constraints for increased productivity (e.g., Winrock, 1977). For sheep,
 

energy intake is cited as the most usual limiting factor (Louca, 1976).
 

Nutrient requirements for goats are not well 1-nown but there is a consensus 

that dietary protein, as well as energy levels, may often be limiting for both 

meat and milk production (McDowell and Bove, 1977; Sands and McDowell, 1978). 

Clearly, close attention to these and other nutritional problems is necessary. 

Crop residues and byproducts such as legume vines, waste bananas, stovers,
 

straws, husks and hulls are available in large quantities in developing countries. 

Some of these byproducts already have a recognizedplace in ruminant rations­

for example, dairy farmers in the Coastal region of Peru utilize sweet potato
 

vines as a stimulant to milk yields during harvest season. Other byproducts 

are presently used by large or small ruminants in an almost subsistence dietary 

regime, often in a scavanger-type system. Still others are used for mulch,
 

fuel, or building materials. Some are burned in the field or otherwise wasted. 

More efficient utilization of crop residues and byproducts as part of balanced, 

complete diets for small ruminants is a recognized desirable goal (Winrock, 1977). 

The feeding value of crop byproducts varies widely. Straws from edible
 

beans (Phaseolus spp.), for example, are relatively high in crude protein
 

value and dry matter digestibility, as are sweet potato leaves and vines. Maize
 

cobs and cottonseed hulls, on the other hand, appear to have very low nutritional
 

value. Maize stover and cereal straws were intermediate to the above items in
 



one study (Johnson and Pezo, 1975).
 

The efficiency of byproduct utilization may vary among sheep, goats,
 

and cattle (Sands and McDowell, 1978) or among breeds within species as
 

evidenced by recent data comparing the Barbados Blackbelly to sheep of English
 

origin (Brasfield and Goode, North Carolina State University, unpublished data).
 

Therefore, it not always possible to transfer nutritional information obtained
 

with one species (e.g., cattle) to another (e.g., goats).
 

The problem of byproduct utilization can be summarized by mentioning three
 

closely interrelated aspects: (1)characterizing the nutritional value of
 

specific byproducts; (2) defining the nutritional requirements of sheep and 

goats (of specitic types) for specific productive functions and productivity 

levels; and (3) developing guidelines for formulation ot balanced, maximum-proflt 

rations, with inclusion of inexpensive and readily available byproducts and 

crop residues to the maximum degree. The project described below is designed 

to obtain better information about each of the major problem areas. 

Benefits from Collaborative Research
 

it is planned that research under this project will be conducted at three major
 

sites-the North Carolina State University campus at Raleigh and the two overseas
 

sites for the Intensive Production Systems components of the Small Ruminants
 

Collaborative Research Support Program. At Raleigh, an active program already
 

exists for research on problems related to residue and byproduct utilization by
 

cattle. This effort will continue, and, with support through Title XII, will
 

be expanded to include work directed toward sheep and goat production in Asia
 

and Latin America. The expanded effort will result in a more rapid rate of out­

put of information applicable to United States conditions. The strong on-campus
 

program will also benefit the overseas research efforts, directly through
 

transfer of information, technical backstopping, and access to sophisticated
 



equipment and procedures, and indirectly through an improved capacity to 

provide relevant training for students from the overseas collaborating 

sites. 

Research to be Conducted at North Carolina State University
 

The research program at Raleigh will center on intensive intake and
 

digestibility trials with sheep and goats. Experimental rations will be
 

formulated with cereal straws, .maize residues, soybean and peanut straws and
 

hulls, and other medium to high fiber byproducts common to the Southeastern 

United States. Warm season grass species and conventional forages such as
 

corn silage or alfalfa hay will be included for comparative purposes. 

Secondary emphasis at Raleigh will be given to productivity trials, 

wherein growth and reproduction are observed as criteria for evaluating 

nutritive efficacy. Lactation trials, although not ruled out, are expected
 

to have a minor emphasis. Intake and rates of gain on given rations will be
 

measured in both summer and winter in an attempt to evaluate the influence 

of climate on animal response, thus .Improving the transferability of results
 

to tropical areas.
 

Laboratory analyses will include protein, minerals, caloric density,
 

cellulose, hemicellulose, and lignin. in vitro digestibility of dry matter 

and t.- total cell-wall fraction (ligno-cellulose plus hemicellulose) will 

be measured. It is desired, if possible, to detect relationships which may 

exist between animal performance and the concentration of specific chemical 

fractions (e.g., holocellulose, or indigestible neutral-detergent fiber). 

Scanning electron microscopy may be used to help identify qualitative factors 

at the plant tissue level. It is hoped that high correlations between some
 

aspect of animal productivity and some easily analyzable chemical component
 



may be detected, with the result that performance levels will be more readily
 

predicted from laboratory analysis of specific feedstuffs.
 

The research described above will complement on-going projects with sheep
 

and cattle, in which byproduct materials are being used to enhance the economic
 

return above feed cost for ruminant animals in various stages of the lifetime
 

reproduction cycle.
 

Research to-be*Conducted'Overseas
 

Experiments contemplated to be conducted at overseas collaborating in­

stitution sites will parallel the work in Raleigh, in terms of methodology.
 

However, emphasis will be on the residues and byproducts that are important
 

for the target region. Intake, digestibility, and performance trials will be
 

conducted. The performance criteria will be those that are important to
 

local limited-resource goat or sheep raisers and may include milk yield and
 

quality, growth rate, reproductive performance and wool or hair yields.
 

Experimental facilities (including laboratories) will be developed as
 

needed at each overseas site. Close coordination with the Forage project 

(Ohio State) and the Goat Management project (Tuskegee and Winrock) will be 

expected ao this phase of the program is implemented. Some interchange of 

samples for certain specialized analyses is expected, resulting in greater
 

information with obvious economics.
 

By the third year of the project lifetime it is hoped to place graduate 

students at one or both overseas sites, where they will conduct research 

for their thesis. The use of graduate students in this manner has had demon­

scrated success in similar programs in the past, both in terms of information 

generated and the transmission of research skills to overseas cooperating 

personnel.
 



General Considerations
 

Throughout the project, close attention will be given to the evaluation
 

of complete, balanced rations. Many residues and byproducts require supple­

mentation with minerals, protein or NPN, and a more concentrated energy source. 

Economically. viable approaches to satisfying total nutrient requirements for
 

a given production situation will be studied.
 

Attention will also be given to factors which may negatively influence
 

the utilization Of byproducts as feedstuffs. Presence of aflatoxins is a
 

case in point. Herbicide and pesticide residues could also limit the useful­

ness of a potential feedstuff, if there is possibility of their buildup in
 

milk or muscle tissue. The anticipated resources of the current project will
 

not permit in-depth coverage of toxic residue issues. However, the research
 

teams will stay alert to potential toxicity and tissue buildup problems,
 

especially when byproduct feedstuffs are obtained from fields in which toxic
 

chemicals have been applied.
 

Coordination with the herd health, breeding, socio-economic and systems
 

modeling phases of the program will be necessary in order to correctly evaluate
 

the importance of nutrition-related concerns and to precisely orient the
 

research toward viable solutions to production problems in the target areas.
 

Project Outputs and End-of-Project Status 

If project objectives are achieved as stated, significant new knowledge 

will be generated about the feeding value of specific crop residues; ways by 

which the feeding value can (or cannot) be improved; the specific chemical 

"ractions associated with poor or high feeding value in residues and byproducts;
 

and the expected productivity of sheep and goats (specific production classes)
 

when fed rations of given feedstuffs or chemical composition. These advances
 



in knowledge will be documented in scientific articles, bulletins, and 

popular publications as appropriate for communication with the scientific
 

and production communities.
 

If the language of the target area(s) is other than English, suitable
 

publications in the native language will be produced.
 

Much of the information to be generated will be equally applicable to 

large ruminants (cattle, water buffaloes) as to small ruminants. Within 

North Carolina and the United States, utilization of byproducts for beef 

and dairy cattle is of considerable interest. This aspect will be specifi­

cally dealt with in parallel studies, financed directly by the North Carolina 

State University Agricultural Research Service and other supporting entities. 

At overseas sites, it is anticipated that interest will exist for applications 

to cattle feeding (Asia and Latin America) and possibly for alpacas (Andean 

region) and water buffaloes (Asia). 

The project includes a minimal provision for graduate level traineeships.
 

Within five years approximately 2-4 Ph.D. students may be trained, with
 

partial or complete support through this project (including NCSU or overseas
 

government matching funds). Approximately 6-8 M.S. stuaents may likewise be 

trained. Graduate students may be citizens of the United States, the collabor­

ating countries, or in some instances other foreign countries. Some of them 

will have the opportunity to conduct a portion of their thesis research at 

an overseas collaborating institution, a dimension of training which will be 

of great value for the student who will return to his home country after 

completing his degree, as well as help train a cadre of American students with 

first-hand knowledge of conditions in developing agricultural economies. 

It is hopea that the graduate training program can be expanded with
 

additional support, over and above that anticipated under the present project 

budget.
 



One of the most important end-of-project conditions will be an enhanced
 

capability for nutrition and applied feeding research at the overseas
 

collaborating institutions. Animal facilities, a metabolism unit, a laboratory
 

for routine feed evaluation, and technicians who are familiar with the day-to-day
 

details of experimental work, will be part of the minimal capacity that will
 

be strived for. Also, research leaders will have gained experience in research
 

planning, design, implementation and interpretation.
 

Assumptions About External Conditions
 

In order for the project to achieve its goals, it is assumed (1) that
 

sufficient funding will be available for the lifetime of the project; (2) that
 

adequate overseas collaborators can be located; C3) that local support will
 

be forthcoming for the overseas collaborating institutions; and. (4) that
 

political events or natural disasters will not interfere.
 

Certain additional factors will influence wnether or not significant
 

progress in sheep or goat productivity can occur from improved byproduct utili­

zation, even of all project objectives are achieved. For example, it is assumed.
 

that (1) the byproducts studied will be of sufficient nutritive value and cost
 

to enter least-cost rations; (2) a total "package of practices" can be developed
 

which will deal with non-nutritional production constraints such as health,
 

reproduction, and genetic merit; (3) a "technology delivery system" can be 

developed which will ensure that the small farmer is informed and instructed 

about the changed technology options available to him; and (4) there is sufficient 

economic incentive for the limited-resource farmer to risk investment in new
 

technology, including expanded market opportunities and stability of product prices.
 

Technical'Feasibility
 

The scientific literature on residue and byproduct utilization by ruminants
 

is vast. The prospect of using the ruminant as a converter of highly cellulosic
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materials to meat and milk for humans is highly appealing, since there is no 

other so direct a method available for incorporating these materials into 

food production systems for humans. For United States conditions, the relative 

economics of using feeds of high versus medium or low nutritional value has 

usually favored high energy-value forages and concentrates. In developing 

countries, however, the economicsof feedstuff acquisition are quite different. 

Limited supplies of cereal grains and other high-energy concentrates are re­

quired first for humans and secondarily for poultry and swine, with ruminant
 

livestock not often a competitive bidder. Furthermore, land that is suitable 

for high quality, cultivated forages (grasses or legumes) often has a higher 

priority use for crops which will be consumed directly by man. Under such 

circumstances the use of residues and byproducts is an economically attractive 

alternative for ruminant livestock producers. 

From various literature reports it can be deduced that the lowest value
 

byproducts can be included in ruminant rations at levels up to 10-25% of
 

total dry matter (for example, see reports by Fonseca, 1976; Johnson et al., 1975;
 

and the University of Florida, 1974). This level is feasible even when
 

moderate yields of milk are expected from dairy cattle, or feedlot gains of
 

1.0 kg per day or higher are expected from steers. For a breeding herd, or
 

growing replacement animals, even higher levels can be used.
 

It is equally apparent, however, that a very wide degree "f variation 

exists in the nutrient composition and digestibility of these kinds of feeds. 

If simple methods can be developed to reliably predict the energy value and 

even to improve it, the levels at which fibrous byproducts can be economically 

used will likely go much higher. Mertens and.Vau Soest (1973) and Johnson 

and Rodriguez (1977) have indicated that simplified laboratory techniques may 

be available for precicting voluntary intake and digestibility of high fiber 



materials. As yet, these new methods have not been tested with tropical 

materials, nor have they been tested with goats.
 

Another possible means of improving utilization of high fiber materials 

is to increase their rate of passage through the rumen. The main benefit would 

be an increased intake capacity, in view of the suggestions by Conrad et al. 

k1961) and Rodriguez and Johnson (1976) that the indigestible fiber fraction
 

occupies rumen space and thus imposes a ceiling on intake. It has been
 

suggested that increasing the fluid dilution rate with special feed additives
 

might have a beneficial effect on intake capacity (Owens and Isaacson, 1977). 

it is also well known that the digestibility of nigh-fiber residues can 

be improved by treatment with alkalis such as sodium hydroxide. This and other 

promising treatment procedures will be evaluated under present project conditions
 

In dry climates, the storage of plant materials presents little problem 

as they can be sun-dried and stored with minimal protection from weathering 

influences. In humid climates, however, the problem is more complicated. A 

possible solution is ensiling. However, many residue materials are too low 

in soluble carbohydrates to support a rapid lactate-producing anaerobic fer­

mentation. Proper and judicious use of additives such as molasses may be 

necessary in some cases. Water may have to be added for proper compaction. At 

the same time, addition of nitrogen supplements such as urea or poultry litter,
 

or even a possible recycling of sheep or goat manure, could be considered.
 

Adding a protein or concentrated energy so Lrce at time of ensiling may enable
 

the producer to avail himself of a complete, nutritionally balanced ensiled
 

ration.
 

For sheep or goats, particularly in small numbers, some type of micro­

silo may be desirable. Two of the investigators of this project (Goode and 

Johnson) have repeatedly used 55-gallon drums as microsilos, with total 

success. 



Implementation Plan
 

Project Personnel
 

Biographical resumes of the Principal Investigator, Dr. W. L. Johnson,
 

and Project Co-Leaders, Drs. W. J. Croom and Lemuel Goode, are annexed to 

this document (Appendix II). The combined experience of these persons brings
 

to the project the necessary combination of applied and basic expertise in 

ruminant nutrition, experience with tropical feedstuffs including crop residues, 

practical knowledge of small ruminant production systems, firsthand experience 

with small-holder, limited-resource livestock production units in Latin
 

America and Asia, experience in administration of agricultural research
 

programs in developing countries, and experience in planning graduate training
 

programs for students from developing country research institutions.
 

A project leader will be identified at each overseas site. These
 

individuals should ideally be experienced research leaders with the equivalent
 

of a Mastem of Science degree (or better) in ruminant nutrition. The planning
 

of research at overseas sites will be conducted jointly by the Principal
 

Investigator and the Leader for that site. Day-to-day supervision will be the
 

responsibility of the Site Leader with consultation as necessary with the
 

Principal Investigator. At least two visits per year by the Principal
 

Investigator to each collaborating site are foreseen during the early years
 

of the project. International travel by other project personnel, including the
 

Site Leaders, is also provided for.
 

Overseas project leaders and other major contributors will receive equal 

recognition for results achieved, in project reports and scientific publications, 

At North Carolina State University, several faculty members will be
 

available to the project as consultants, advisors, thesis supervisors, or
 

active research participants as needed and appropriate. Some of these persons
 



and their specialty areas are listed below.
 

Animal Science Department
 

Dr. R. G. Crickenberger, Ruminant Nutrition, Byproduct Utilization
 

Dr. R. W. Harvey, Ruminant Nutrition, Protein Utilization
 

Dr. J. M. Leatherwood, Ruminant Nutrition, Cellulose Utilization 

Dr. J. J. McNeill, Rumen Microbiology 

Dr. H. A. Ramsey, Nutrition of the Young Ruminant 

Crop. Science Department 

Dr. J. C. Burns (USDA), Forage Utilization
 

Economics and Business Department 

Dr. R. K. Perrin, Production Economics
 

Statistics Department
 

Dr. A. C. Linnerud, Statistics and Design of Animal Experiments
 

Calendar of Work
 

Assuming a project initiation date of October 1, 1978, it is anticipated
 

that the period of October-December 1978 will be occupied with procurement
 

and minor remodeling activities, and that animal experiments at Raleigh will
 

be underway by January 1979. Feedstuffs for first-year trials will be procured
 

and stored during the 1978 growing season.
 

Simultaneously it is expected that overseas collaborators will be identified
 

animal experiments willand that sufficient planning can be completed so that 

soon thereafter.begin at one of these sites by April 1979 and at the second site 

Animal experiments at all sites during the first year will probably be
 

limited to digestibility and intake trials, with productivity trials getting 

underway by Fall 1979. Gearing up of overseas laboratories should be accomplished
 

during the first year, to the point of full operation by October 1979.
 

Students recruited during the first year will be ready for thesis projects
 

by early 1980, at which time the research program will be fully underway at 



all sites. It is expected that several Ph.D. thesis projects for North
 

Carolina State University degrees will be conducted in part at overseas
 

'ollaborating sites.
 

Preliminary publications will be forthcoming by the end of the second
 

year. By that time some definitive ration-formulating recommendations should
 

be possible. It is hoped that the overseas cooperators can arrange for on-farm
 

demonstration tests of economically promising diet formulations by the third
 

ye.r of the project.
 

An objective for the third year would be the publication of nutrient
 

composition tables for most of the byproducts likely to be used in the target 

countries. 

During the first two to three years the emphasis will be on survey of 

local problems, the cataloguing and characterization of byproduct and 

Storage proce­residue feedstuffs, and how to use them in balanced rations. 


dures will also be given early consideration. By years four and five
 

it is expected that more emphasis will be placed on methods for improving
 

Some input toward defining animal nutrient requirements
nutritive value. 


may also be possible by that time, as.well as some insights toward the
 

prediction of animal performance from laboratory data.
 

The chronology of work by project objective (see page 1) is summarized
 

below:
 Year 

1 2 3 4 5Objective 


X X X X X
1. Characterize nutritional value 


2. Ration guidelines and animal productivity X 	 X X X
 

3. 	Storage and treatment methods X X X X
 

X X X
4. 	Prediction methodology 


X X X
5. Nutrient requirements and comparative efficiencies 




Experimental Procedures
 

The experimental procedures to be used in animal trials and laboratory
 

analyses are for the most part widely known and appropriate for application
 

in the context of research institutions of developing countries. Many of
 

the procedures are summarized in the publications of isateman (1970), Goering
 

and Van Soest (1970), and Schneider and Flatt (1975).
 

Productivity trials will be designed in a manner that will allow 

detection of non-linear responses and definition of economically optimum 

input-output ratios. 

Data observations will include animal age and productive state, health 

information, animal weight and condition, feed intake, product yield and 

quality, input costs, and any other items that can reasonably be obtained
 

and which are needed for nutritional, economic, and production systems
 

analysis. A standardized record-keeping system that lends itself to
 

computerized data storage and retrieval will be utilized.
 

Maintenance level rations will be avoided in intake and digestibility
 

trials except as reference points by which to estimate animal nutrient
 

requiremenLa. Major emphasis will be on ration formulations and intake
 

levels which are realistic from the standpoint of meeting full productivity
 

requirements.
 

Coordination with Other Projects of the Small Ruminants Program
 

At all stages during the execution of this project, close communications
 

will be maintained with other projects of the Small Ruminants Collaborative
 

Re2search Support Program. Three levels of coordination are seen as necessary:
 

(1) at the total program level; (2) with other project components for the
 

intensive production systems; and (3) with nuLrition-related components of
 

both intensive and extensive production systems. By means of these coordinated
 



efforts, the applicability of project results within the total systems
 

framework will be assured. Also, total information will be maximized by 

pooling data from several projects: for example, across-project estimates 

of animal nutrient requirements should add to the precision of such estimates. 

Finally, any unnecessary duplication of effort will be avoided, and wherever 

profitable to do so, standardization of procedures will be accomplished. 

Extension of Research to Additional Overseas sites
 

Recognizing the general interest and applicability of the expected 

results of this project, opportunities will be exploited, if they arise,
 

to extend its scope to additional overseas sites. This may be accomplished 

within the framework of the present and future Title XII programs if appro­

priate, or otherwise with supplementary sources of funding. The objective 

of such endeavors will be to expand the applicability and impact of results
 

achieved, while being careful not to dilute the principal efforts which will
 

be concentrated at the two initial collaborating sites.
 

Project Budget
 

The projected five-year budget is summarized on the face sheet of this 

document, and detailed in five tables of Appendix I. Budget contributions 

are shown from three sources: AID/Title XII, North Carolina State University
 

matching contribution, and estimated matching contributions from overseas 

collaborating institutions. The latter figures are quite hypothetical at this
 

point and are to be taken as examples only.
 

Twenty-five percent of the Principal Investigator's salary is charged
 

to the AID/Title XII contribution; the released State funds are shown to 

reenter the project as a half-time assistantship for a M.S. candidate; however, 

if an appropriate Ph.D. candidate is available the stipend will be increased 

accordingly. 



Two new technician positions will be created on the Raleigh campus
 

in support of this project, one for overseeing animal experiments and one
 

for laburatory work. Other existing technician positions will be supporting
 

the project, although they are not listed. The possible necessity of new
 

technician-level support for work to be conducted overseas is foreseen and
 

budgeted for.
 

Other budget items include graduate student assistantships, travel
 

funds for scientists and students, and funds for part-time labor, supplies,
 

reagents, animals, and publications.
 

It shoald be emphasized that the budget inputs listed in the table as 

matching contributions from North Carolina State University represent only 

a portion of the total matching contribution. The collaborative projects 

which will be strengthened and which will assume an international dimension 

and a small ruminant orientation with the help of AID/Title XII funding, are 

already being supported through Agricultural Research Service budgets.
 

Laboratory equipment and supplies, animals, animal housing facilities, feed 

production and handling capability, computing facilities, graduate assistant­

ships, and other project support items, if enumerated with dollar values, 

could easily bring the matching component to a one-to-one basis. The items 

that are shown total to about 28% of the total U.S. portion of the budget 

(AID plus NCSU) and thus exceed the guideline of 75% AID funds, 25% grantee
 

matching funds.
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Appendix I. Detailed Budgets 

A. PROPOSED BUDGET - FISCAL YEAR 1979 

Source Overseas 

Institutions' 

Item 

Personnel 

Total AID NCSU (estimated) 
* year 

1. U.S. 
Scienti. cs - Johnson 50% 

Goode 15% 
Croom 15% 

Technicians - Ag Res Tech I, new, 100% 

Res Tech I, new, 100% 

Assistantships - M.S. level 

Part-time Labor 
Fringe Benefits - 172 

11,608 
4,716 
2,942 
11,232 
8,662 
8,800 
8,640 
6,657 

5,804 

11,232 
8,662 
4,400 
8,640 
4,369 

5,804 
4,716 
2,942 

4,400 

2,288 

2. Overseas - Co-Leader 25% 

Co-Leader 25% 
Technician - Site 1 
Technician - Site 2 

Fringe Benefits ­ 17% 

2,000 
2,000 
2,500 
2,500 

680 

2,500 
2,500 

2,000 
2,000 

680 

Facilities and Animals 

1. U.S. 
Remodel and expand sheep facility 
Purchase animals 

4,000 
1,500 

4,OC 
1,500 

2. Overseas 
Purchase animals 1,000 1,000 

Travel 

1. U.S. 2,000 2,000 

2. Overseas - Site 1 

Site 2 

2,000 

2,000 

2,000 

2,000 

LDC Site Maintenance - 15% 14,531 14,531 

Other Direct Costs 

1. U.S. 
Out-of-state tuition 

Materials and supplies 

2,272 
6,345 

2,272 
6,34 

2. Overseas 
Materials and supplies 

Indirect Costs - U.S. - 48.3% (Personnel) 

4,000 

27,337 

4,000 

9,103a 9,607b 

8,627 

TOTALS U.S. 
Overseas 

106,711 
33,211 

68,327 
28,531 

38,384 
4,680 

GRAND TOTAL 139,922 96,858 38,384 4,680 

a 23.5%, and b 24.8% of AID-supported personnel 



B. 	 PROPOSED BUDGET - FISCAL YEAR 1980 

(Shown in Constant 1979 Dollars) 

Item 	 Total AID 


Personnel 

1. U.S. 
Scientists - Johnson 50% 11,608 5,804 

Goode 15% 4,716 
Croom 15% 2,942 

Technicians - Ag Res Tech I, new, 100% 11,232 11,232 
Res Tech I, new, 100% 8,662 8,662 

Assistantships - M.S. level 22,000 8,800 
Part-tiie Labor 8,640 8,640 
Fringe Benefits - 17% 6,657 4,369 

2. Overseas - Co-Leader 25% 4,000 
Co-Leader 25% 4,000 
Technician - Site 1 5,000 2,500 
Technician - Site 2 5,000 2,500 
Fringe Benefits - 17% 2,210 

Facilities and Animals 

U.S. 
Purchase animals 1,500 1,500 

Travel 

1. U.S. 2,000 2,000 

2. Overseas - Site 1 3,000 3,000 
Site 2 4,500 4,500 

LDC Site Maintenance - 15% 15,000 15,000 

Other Direct Costs 

1. U.S. 
Out-of-state tuition 9,088 4,544 
1Materials and supplies 4,012 4,012 
Publications 800 800 

2. Overseas 
Materials and supplies 2,000 2,000 

Indirect Costs - U.S. - 48.3% (Personnel) 29,462 10,137a 

TOTALS U.S. 109,975 70,500 

Overseas 58,054 29,500 

GRAND TOTAL 168,029 100,000 

a 23.5%, and b 24.8% of AID-supported personnel cost
 

Source
 
Overseas 

InstltutilLu 

NCSU (estimated)
 

5,804 
4,716
 
2,942 

4,400 8,800
 

2,288
 

4,000
 
4,000
 
2,500
 
2,500
 
2,210
 

4,544
 

10,698b
 

8,627
 

39,475 

28,554
 

39,475 28,554
 



C. PROPOSED BUDGET - FISCAL YEAR 1981
 

(Shown in Constant 1979 Dollars)
 

Item 


Personnel
 

1. U.S.
 
Scientists - Johnson 50% 


Goode 15% 

Croom 15% 


Technicians - Ag Res Tech I, new, 100% 

Res Tech I, new, 100% 

Assistantships - M.S. level 
rFinge BLnefits - 17% 
Parttime Labor 

2. 	O- Co-Leader 25% 
Co-Leader 25% 
Technician - Site 1 
Technician - Site 2 
Assistantship - Ph.D. level 
Part-time labor 
Fringe Benefits - 17% 

Facilities and 	Animals 

Travel
 

1. U.S. 
2. Overseas -	 Site 1 

Site 2 


!DC Site Maintenance - 15% 


Other 	Direct Costs
 

1. U.S.
 
Out-of-state tuition 

Materials and supplies 

Publications 


2. 	 Overseas 
Materials and supplies 
Publications 


Indirect Costs 	- U.S. - 48.3% (Personnel) 


TOTALS U.S. 

Overseas 

GRAND 	 TOTAL 

Total 


11,608 

4,716 

2,942 

11,232 

8,662 

17,600 

6,657 

7,200" 

4,000 

4,000 

5,000 

5,000 

8,400 

1,000 

2,210 


2,000 

4,500 

4,500 

15,150 


6,816 
3,246 
1,000 

3,000 

500 


26,642 


96,977 

70,604. 

167,581 

AID 


5,804 


11,232
 
8,662
 
4,400 

4,369 

7,200
 

2,500 

2,500 

8,400
 
1,000
 

2,000 

4,500 

4,500 

15,150
 

2,272 
3,246 
1,000 

3,000
 
500
 

8,765a 


58,950 

.42,050 

101,000 

Source
 
Overseas
 

Institutionsc
 

NCSU (estimated)
 

5,804
 
4,716
 
2,942
 

4,400 8,800
 
2,288
 

4,000
 
4,000
 
2,500
 
2,500
 

2,210
 

4,544 

9 , 2 5 0 b 

8,627
 

38,027 

28,554 

38,027 28,554 



D. PROPOSED BUDGET - FISCAL YEAR 1982
 

(Shown in Constant 1979 Dollars)
 

Source
 
Overseas
 

Institution
 

Item. 	 -Total.. AID... NCSU (estimated)
 

Personnel
 

1. U.S. 
Scientists - Johnson 50% 11,608 5,804 5,804
 

Goode 15% 4,716 4,716
 
Croom 15% 2,942 2,942
 

Technicians - Ag Res Tech I, new, 100% 11,232 11,232 
Res Tech I, new, 100% 8,662 8,662 

Assistantships - M.S. level 17,600 4,400 4,400 8,800 
Part-time Labor 7,200 7,200 
Fringe Benefits - 17% 6,657 4,369 2,288 

2. 'Overseas - Co-Leader 25% 4,000 4,000
 
Co-Leader 25% 4,000 4,000
 
Technician.- Site 1 5,000 2,500 2,500
 

Site 2 5,000 2,500 2,500 
Assistantship - Ph.D. 16,800 16,800 
Part-time Labor 2,000 2,000 
Fringe Benefits - 17% 2,210 2,210 

Facilities and'Animals
 

Travel
 

1. U.S. 	 2,000 2,000
 

2. 	Overseas - Site 1 4,500 4,500
 
Site 2 6,000 6,000
 

LDC Site MaintenanCe - 15% 	 17,033 17,033
 

Other 	Direct Costs
 

1. u.S. 
Out-of-state tuition 	 6,P16 2,272 4,544
 
Materials and supplies 	 3,000 3,000 
Publications 	 1,000 1,000 

2. 	Overseas
 
Materials and supplies 3,000 3,000
 
Publications 500 500
 

a 
 9,2505- 23.5% (Personnel) 26,642 8,765
Indirect Costs 	- U.S. 

.. .. . ... . ......... .............. .... ..8 ,627.........
 

TOTALS U.S. 	 96,731 58,704 38,027
 

. .... Overseas ..........................83,387.. .54,833............ ..28,554
 

GRAND TOTAL 180,118 113,537 38,027 28,554
 



E. PROPOSED BUDGET - PISCAL YEAR 1983
 

(Shown in Constant 1979 Dollars)
 

Source 
Overseas

Institutions 

Item Total- AID- .NCSU.. (estimated) 

Personnel 

1. U.S. 
Scientists - Johnson 50% 

Goode 15% 
Croom 15% 

Technicians - Ag Res Tech I, new, 100% 
Res Tech I, new, 100% 

Assistantships - M.S. 
Part-time Labor 
Fringe Benefits - 17% 

11,608 
4,716 
2,942 

11,232 
8,662 

17,600 
5,760 
6,657 

5,804 

11,232 
8,662 
4,400 
5,760 
4,369 

5,804 
4,716 
2,942 

4,400 

2,288 

8,800 

2. Overseas - Co-Leader 25% 
Co-Leader 25% 
Technician - Site 1 

Site 2 
Assistantship - Ph.D. 
Part-time Labor 
Fringe Benefits - 17% 

4,000 
4,000 
5,000 
5,000 
8,400 
1,000 
3,060 

8,400 
1,000 

4,000 
4,000 
5,000 
5,000 

3,060 

Facilities and Animals 

Travel 

1. LS. 2,000 2,000 

2. Overseas - Site 1 
Site 2 

3,000 
6,000 

3,000 
6,000 

LDC Site Maintenance ­ 15% 13,291 13,291 

Other Direct Costs 

1. 'U.S. 
Out-of-state tuition 
Materials and supplies 
Publications 

6,816 
1,000 

600 

2,272 
1,000 

600 

4,544 

2. Overseas 
Marerials and supplies 
Publications 

1,650 
400 

1,650 
400 

Indirect Costs - U.S. - 23.5% (Personnel) 26,642 8,765a 9,250b 
8 627 _____ __ 

TOTALS U.S. 
Overseas. 

92,891 54,864 
33,741 

38,027 

GRAND TOTAL 161,036 88,605 38,027 34,404 



Appendix ii. L-esunes or ?ro.jec' verscrne. 

RESUME OF PRINCIPAL INVESTIGATOR
 

William L. Johnson
 

Associate Professor of Animal Science, North Carolina State University
 

Born August 23, 1936, Keene, New Hampshire
 

Education: B.S. in Dairy 11usbandry, University of New Hampshire, 1958 
M.S. in Dairy Science and International Agric. Development, Cornell 

University, 1964 . 

Ph.D. in Dairy Nutrition and International Agric. Development, Cornell 
University, 1966 

Employment: 1958-61, International Voluntary.Services, Animal .Husbandryvolunteer 
in Laos 

1964-66, Graduate Assistant, University of the Philippines, Los Banos 
1966-69, Dairy Production Specialist, N. C. State University AID contract 

in Peru 
1970-72, Co-leader, Forages and Animal Nutrition Program, N. C. State 
University AID contract in Peru 

1973-present, Department of Animal Science, Raleigh 

Languages: Fluent in Spanish; working knowledge of French and Portuguese; passive 
knowledge of Thai and Laotian 

Teaching:' Graduate level course in Trcpical Livestock Production
 
Special Topic problems in advanced ruminant nutrition
 
Visiting Professor, Agrarian University, La Molina, Peru, 1966-72
 
Visiting Lecturer, Graduate course in Ruminant Nutrition. CATIE, Turrialba,
 

Costa Rica, 1977
 

Research: Tropical forage utilization by beef and dairy cattle, sheep, and water
 
buffaloes. Management systems for dairy cattle in the tropics. Pasture 
grazing studies by sheep, cattle, and alpacas in the Altiplano of Peru. 
Refeeding value of plant fiber residue recovered from bovine feces. Factors 
influenzing intake and digestibility of plant cell-wall component: by 
ruminants. Administration of cooperative research projects between N. C. 
State University, the Peruvian MinLstj of Agriculture, the Agrarian 
University at La Molina, and other Peruvian universities, 1966-72. 

Selected Publications
 

Johnson, W. L., Ederlon Oliveira, A. H. Rakes, and L. E. Armentano. 1978. Recovery
 
and re-utilization of plant fiber from bovine feces. Joint Session of ASAS, ADSA
 
and ASA (Southern Sections), Houston.
 

Johnson, W. L., and Danilo Pezo. 1975. 
 Cell-wall fractions and in vitro digestibility
 
of Peruvian feedstuffs. J. Animal Science 41:185-197.
 

Joinson, W. L., Hector Li Pun, Javier Sifuentes and Renato Zeppilli. 
1973. Fiber
 
levels in dairy cattle rations. Memoria, Latin American Association of Animal
 
Production (ALPA) 8:27-38.
 



A1o 1020.8 (1.72, PROJECT DESIG 

LOGICAL FR. 

Byproduct and Crop Residue Utilization-in Intensive Sheep
 
Project Title &Number: Goat Production Systems for Limited-Resource Farmers. 

NARRATIVE SUMMARY' 
Program or Sector Goal: The broader objective to 
which this project contributes: 

Project Purpose. Determine feeding value of 

byproducts and crop residues. Determine 
producitvity of sheep and goats on 

byproduct-based rations. Study methods for 

improving byproduct nutritive value. 

Develop practical feeding systems for 

limited-resource production units', with 

definition of criteria for optimizing 

economic returns from byproduct feeding. 


______-

Outputs: Publications in English and target 
country language. Recommendations fcr prac- 

tical feeding systems. Enhanced capability 
for grantee institution to effectively con-

tribute to livestock production problems 

in developing countries. Enhanced capabi-

lit'.- for applied livestock research at 

overseas collaborating institutions. 

Increased knowledge for application to 

livestock pioduction in U.S. as well as 
developing countries. 

Inputs: AID/Title XII budget through Small 

Ruminants Program Management Entity. 
Faculty time, research facilities, student 
participation at grantee university, 
Scientist time, research facilities at 
overseas collaborating institution. 

OBJECTIVELY VERIFIABLE INDICATORS 
Measures of Goal Achievement: 

Conditions that will indicate purpose has been 

achieved: End of project status. Specific infor­
mation on how best to utilize local 
by roducts and residues as feedstuffs 
,will be available. Laboratories will
 
be equipped and personnel trained to
 
continue applied nutriticn.research
 
at overseas collaborating institu­
tions. Accumulated experience of
 
grantee institution will be available
 
for more effective attention to re­
search and t:aining needs in
 

6-- -dev, op-1a- -ee~tres--
Magnitude of Outputs: 
Specific information for production
 
systems in.one Latin American and
 
one Asian c,.untry. Functiuning
 
small rumlLiant nutrition research
 
facilities at each collaborating
 
institution. Generally applicable
 
information on crop residue
 
utilization by ruminants. Trained 
personnel.
 

Implementation Target (Type and Quantity) 

Five-year AID budget $562,280.
 
Matching contribution about 35% of
 
above figure frca grantee institu­
tion.
 
Matching contributions according
 
to means from overseas collabora­
tors.
 



UMMARY 

WORK 

Life of Project. 
From FY 1979 to FY 1983 

Total U.S. Funding S792.276 
Dat Prepared: .1w.' 22. 1978 

MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

Assumptions for achieving goa! target 

Auumptions fcr acheving Durpole. Funding leveis 

froject revies by Technical Board available as planned. Suitable overseas 
nd E ternal Revie, and Advisory collaborators identified. Contfnued
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Improving Genetic Potential of Dairy Goats and Sheep for Small Holder Systems
 
(Contributing Project to Title XII Small Ruminants Collaborative Research Support
 
Program)
 

G. E. Bradford, Animal Science Department, University of California, Davis
 

Abstract
 

Use of animals with improved genetic potential offers an inexpensive and often
 
very effective means of increasing efficiency of human food production from live­
stock. The increases may be achieved by use of improved breeds, by crossbreeding,
 
or by selection within existing breeds. In a situation where there has been
 
little or no previous research, controlled experiments are necessary to determine
 
which of these tools, or what combination of two or all three will be most effec­
tive. This situation is in effect the case for dairy goats in the U.S., and for
 
the majority of sheep and goat populations in the tropics.
 

The major focus in the proposed project fs on dairy goats, although the ap­
proach would apply similarly to other classes of small ruminants where there has
 
been limited genetics research. The proposal is to conduct research, in
 
California and in one or two developing countries where sheep and goats are impor­
tant, with che following objectives:
 

1. Summarize published information on breed differences and genetic para­
meters, and analyze any suitable data which can be found to provide additional in­
formation in these areas.
 

2. Initiate an experimental program in both California and the LDC(s) to pro­
vide information on breed differences, and haterosis. In addition to the standard
 
traits of milk production and composition, litter size and growth, emphasis will
 
be placed on genetics of disease and parasite resistance (in collaboration with
 
veterinarians in the Small Ruminants Program), and on the inheritance of length of
 
breeding season.
 

3. Compare indigenous and exotic-indigenous cross genotypes under typical
 
local feeding and management conditicns and under improved conditions determined
 
to be feasible as a result of research (nutrition, health) in this program. Com­
parisons within producer flo!s will be conducted if possible.
 

4. Based on results of the above research, set up intra-population improve­
ment programs suitable to the LDC, and collaborate with other members of the Small
 
Ruminants Program team to develop practical methods of disseminating superior germ
 
plasm.
 

The program will involve a substantial training component. Emphasis will be
 
on training of students from the participating ciuntries or other developing coun­
tries, but the prcgram will also provide expanded training opportunities for U.S.
 
students interested in small ruminant research and production in an international
 
context.
 



2. 	Detailed description of project
 

a) Description of problem
 

Dairy goats and sheep contribute significantly to the quantity and partic­

ularly the quality of the food supply of people in the densely populated humid
 

tropics, yet little is known about the genetic material available or about the po­

tential for increasing genetic merit for productivity of these stocks.
 

Two facts suggest that use of genetic tools, along with improvements in
 

nutrition, management and disease control, may lead to large increases in pro­

duction. First, selection for performance in stocks not previously subjected to
 

systematic selection is usually highly effective in the early generations.
 

Secondly, the discase and parasite resistance and other components of adaptability
 

of indigenous stocks subjected to many generations of natural selection, combined
 

in the proper proportion with the productive potential of stocks selected for high
 

performance from other areas, often results in a very large one-step increase in
 

productivity. The lack of livestock performance recording and information ex­

change generally true of the humid tropics may also mean that genetic variation
 

among indigenous stocks is not being utilized; identification and distribution of
 

more productive local breeds or types may lead to marked improvements in produc­

tion, even without initiation of a selection program or crossing with improved
 

breeas from temperate areas.
 

A particular problem exists with regard to dairy goats, in that informa­

tion on breed differences or on genetic parameters within breeds is very limited,
 

even in advanced agricultural countries, compared to that available on sheep,
 

swine or cattle.
 

In sheep, one important performance characteristic on which genetic infor­

mation is relatively limited is seasonality of breeding; seasonality is also a
 

major problem in goats, at least in temperate climate breeds and possibly in
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breeds inthe tropics as well, although effects of nutiqition need to be more
 

clearly identified.
 

b) Objectives
 

1. To summarize published information on inheritance of production traits
 

indairy goats.
 

2. iuutilize existing California and U.S. dairy goat production records
 

to help characterize U.S. brecds and to estimate potential rates of genetic im­

provement.
 

Steps 1 and 2 are to aid in designing genetic improvement programs for
 

both the U.S. and participating LDC's and to indicate which breed(s) !!ay be best
 

to use inLDC crossbreeding trials.
 

3. To establish a dairy goat research and teaching facility at Davis,
 

jointly with the animal health participants in the intensive systems program.
 

This facility is to provide for research on genetic and disease problems needed in
 

the U.S. and as back-up for research inthe LDC's, and for training of both U.S.
 

and foreign students in management and research with this species.
 

4. To evaluate the 2 or 3 major breed types available in the target
 

LDC(s) with regard to production and reproduction at optimum and sub-optimum
 

levels of nutrition and management. (To be done incollaboration with nutrition,
 

management and animal health members of the team.)
 

5. To compare the best indigenous breed type(s) with the Fl cross be­

tween that stock and the best temperate zone stock identified under objectives I
 

and 2.
 

Data under objectives 4 and 5 are to be collected not only to meet the
 

primary objectives, but also with a view to their use in a comprehensive systems
 

analysis of the LDC production system.
 

6. To utilize the information obtained under objectives 1, 2, 4 and 5 to
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initiate an intra-population selection program (Phase II), and to provide animals
 

with superior genetic potential performance for distribution to livestock owners.
 

Investigation of alternative methods of disseminating superior germ plasm to small
 

holders will become a specific objective if a need for this is indicated.
 

7. To utilize results of the research carried out under objectives 1 to 5
 

above and from ongoing sheep research in the California Agricultural Experiment
 

Stations to develop methods of reducing or eliminating seasonality of breeding in
 

sheep and goats.
 

Note: The above objectives relate primarily to goats kept for milk produc­

tion, the expected primary emphasis. The same objectives would apply, with only
 

minor modifications, to hair sheep, if that is the primary target species. For
 

wool sheep, objectives 1 to 3 could be bypassed because of work already done; nos.
 

4 to 7 would be the main goals.
 

c) Project approach
 

As indicated in the statement of objectives, the approach proposed is a
 

sequential one, using:
 

1) published information
 

2) information obtained from analyses of existing production data
 

3) information obtained from experiments designed to fill gaps in our
 

present knowledge base, and carried out under this project in the U.S. (general
 

questions) and in the target LDC(s) (area specific questions).
 

Examples of research to be done in the U.S. would be comparison of Fl
 

crosses and parental breeds to determine if traits not previously studied from a
 

genetic standpoint, e.g. date of onset and duration of estrus season, resistance
 

to parasite infestations, are inherited additively or whether there is a useful
 

level of heterosis. These same questions will be investigated in the LDC's to the
 

extent feasible. In addition, LDC research will emphasize specific questions such
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as: what (ifany) isthe optimum level of temperate zone breed inheritance in
 

production stocks, at management levels normal for the area, and with management
 

improvements as indicated by results of the forage, nutrition and animal health
 

research 	3t that location.
 

d) The 	objectives will have been achieved when scientifically based recommen­

dations 	can be made on optimum small ruminant genotype(s) and genetic improvement
 

methods 	for specific production objectives in the target country, when the best
 

genotypes are being distributed and utilized generally, and an improvement program
 

isbeing 	carried out effectively by local people (many of whom may have been
 

trained 	through this project).
 

e) It is assumed that facilities for the experimental work described below
 

can be developed and that these will be available for the project as described for
 

a minimum of 5 and preferably for 10 years. It is further assumed that partici­

pating country personnel, both scientific and support, will be available at the
 

outset, or can be trained, who are interested in and committed to the project on a
 

continuing basis.
 

It isassumed that itwill be possible to test other than local genotypes,
 

i.e. that breeding animals or semen can be imported into the participating country
 

to be included inthe genetic evaluation. Any importation of semen and use of
 

A.I. 	will be done in collaboration with the team members from Cal Poly Pomona.
 

Collaboration of several other members of the Small Ruminants Program team
 

will be essential to full achievement of objectives.
 

f) Identification of genotypes superior in performance under local condi­

tions, and the dissemination of these genotypes can increase animal production by
 

10 to 30% or more. Two well documented examples of this are provided by the per­

formance of Romanov or Finnsheep crosses in temperate climates, and the perfor­

mance of 	Zebu/European or Zebu/Criollo cattle crosses intropical environments.
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The potential for improving production of dairy goats, largely neglected by animal
 

scientists of all disciplines to date, seems particularly high.
 

g) Outputs expected are indicated in (d) above.
 

3. 	Technical feasibility
 

If the assumptions stated under (e) above are fulfilled, with regard to avail­

ability of facilities, reliable personnel and adequate budgetary support on a con­

tinuing basis, there is a very good probability of developing recommendations
 

which if implemented would lead to large increases in productivity (see 2, f).
 

The 	more difficult step is likely to be to achieve adoption of the practices indi­

cated, e.g. replacement of one breed by another, use of a specific cross, or use
 

of a systematic recording and selection scheme. However, the recommendations need
 

not be compex, and given success in understanding the social and economic environ­

ment inwhich the producers operate, implementation should be effected.
 

4. 	Financial plan
 

See Detailed Budget at end of proposal.
 

5. 	Implementation plan
 

Phase I, evaluation of breeds and crosses and development of an intra­

population improvement plan based on the results obtained, will require all of the
 

initial 5-year period for which this proposal is written. In fact, assessment of
 

lifetime production of samples of the groups involved will continue through most
 

of the second 5-year period. However, initiation of Phase II, implementation of a
 

selection plan and plans for germ plasm distribution, can begin late during the
 

first 5-year period or at the start of the second.
 

Personnel on the project will include G. E. Bradford (P.I.), E. J. Pollak, and
 

a person to be hired, tentatively planned as J. F. Medrano, animal geneticist cur­

rently in Guatemala. Their respective contributions to various phases of the pro­

ject are identified below. In addition, it is expected that several graduate
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students will participate. 

Objective 1, summarization of published information on inheritance of produc­

tion traits in dairy goats, should be completed and readied for publication in
 

year 1. A recent publication (Sands and McDowell, Cornell Int. Agr. Mimeo. 60,
 

1978) summarizes a substantial amount of information in this area and will be very
 

useful. We plan an in-depth analysis and summary of all of the genetic parameter
 

information which can be found. This will be done by Pollak and Medrano. They
 

and a graduate student will also be working on objective 2, analyses of goat DHIA
 

records. That study is estimated to require at least 2 years, and should accom­

plish the following:
 

1) identify breeds to be used in working on objective 3, and part of objec­

tive 5.
 

2) provide estimates of parameters needed to design an efficient selection
 

program (Phase II).
 

Planning of a dairy goat research and training facility (objective 3) will be
 

initiated in year 1, with construction (or renovation) to begin late year 1 and to
 

be completed in year 2. This facility will be supported and used jointly by the
 

UCD Animal Science and Veterinary Medicine Small Ruminants projects, and might al­

so contribute to the objectives of the Utah/Cal Poly Pomona reproduction projects.
 

The funds requested in the two Davis Title XII projects represent 55% of the total
 

estimated cost of establishment of this facility, and will be sufficient, with
 

existing facilities, to establish research capability with this species. Addi­

tional funds will be sought for completion of the project. The facility is en­

visioned as a 200-goat dairy, constructed and equipped to permit its use for both
 

research and instruction, and to permit sale of grade A milk (to offset a portion
 

of operating costs). Research uses planned include major emphasis on genetics,
 

including breed and breed cross evaluation with regard to production, growth, and
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susceptibility to disease and parasite problems. The facility may also be used
 

for research in nutrition and other areas as space and support permit.
 

As soon as the target country(ies) and collaborating institution(s) are iden­

tified, planning will be initiated for provision of facilities there, for evalua­

tion of local breeds and types and their crosses (objectives 4 and 5). This may
 

require construction of facilities where none now exist, or may involve modifica­

tions and augmentation of existing facilities. Facilities should be jointly
 

planned, developed and supported to meet the needs of other components (nutrition,
 

health, management) o- the Small Ruminants Program.
 

Facilities should be no more elaborate than necessary to achieve the various
 

experimental objectives. For example, if labor is inexpensive and a sufficient
 

number of reliable people are available, hand milking could be an acceptable alter­

native to machine milking. Facilities must be sufficient to permit dependable
 

separation of breeding groups (for parentage identification) and to permit re­

cording of performance on all animals. Development and testing of facilities for
 

small holders will no doubt also be an emphasis of the Small Ruminants project; to
 

some extent this will need to be done separately from the research phase, since
 

research in genetics (and in nutrition, animal health, etc.) will require more
 

extensive facilities than appropriate to small holders.
 

For the genetic evaluation component of the project, a minimum of 300 breeding
 

does will be needed to compare 2 local breed types (A and B) pure, crossed with
 

each other and with an imported breed (C), as follows:
 

Mating Plan. Years 2 and 3 Mating Plan, Years 4 and 5 (Young does) 

Females Females 

Males A B Males A B AB/BA CA CB 

A 
B 
C 

50 
50 
50 

50 
50 
50 

A 
B 
AB/BA 
C 

50 
50 

50 
50 

25 

25 

25 

25 
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Groups A and B might be general types with subtypes within each included in a
 

systematic way. C would be the U.S. (or other exotic) breed which in the collec­

tive judgment of the geneticists on the Small Ruminants Program team has the high­

est potential for improving productivity of the local stocks. The AB/BA cross is
 

included to provide an estimate of the importance of heterosis; it may be neither
 

desirable nor economically feasible to introduce females of breed C. (Note: If
 

numbers permit, it may be desirable to extend the project to include crosses with
 

two different exotics.)
 

Tha proposal calls for assessment of these genotypes under two sets of environ
 

mental conditions. The traits of interest would be milk production; growth and
 

mature size; age at puberty, fertility, prolificacy and livability; seasonality; 

and relative incidence of diseases and parasites. The precise treatments will be 

determined by constraints of facilities and degree of experimental control; ideal­

ly, the two conditions would be (1) optimum nutrition, management and disease con­

trol, insofar as these are known, and (2) as nearly as possible the conditions
 

normal for the area. The possibility of carrying out this phase in producer herds
 

will be investigated. For example, one could place 1 doe kid of each of 3 geno­

types (A,B, AxB) in privately owned flocks of size 3 or more, and measure their
 

performance there. Alternatively, in any flock of 2 or more, one could inseminate
 

with semen from 2 or more breeds, and measure the performance of the progeny in
 

that herd. "Yield" rates of data from such a set-up might be no more than 50%,
 

but given enough herds, such a plan could provide results more relevant to local
 

conditions than a single experiment station herd however large. The number of
 

traits measured would undoubtedly be less than feasible in an experiment station
 

flock, but if the most important ones such as conception, survival, milk produc­

tion and growth could be measured, the advantage of relevance of results to local
 

conditions would outweigh disadvantages of less information. Furthermore, such a
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plan would (a)provide researchers with much more contact with producers and (b)
 

if successful, would undoubtedly contribute to development of locally effective
 

methods of distributing superior germ plasm.
 

Costs and net returns should be recorded for all genotype-managelent combina­

tions.
 

The mating plan outlined would provide animals of two "pure" local types,
 

their Fl and F2, and crosses with 0, 25, 50 and 75% inheritance from an exotic
 

breed. This should provide an indication of the optimum proportion (possibly 0)
 

of the exotic breed, and also a variety of choices of genetic material from which 

to develop a new "synthetic" if that is the indicated approach for Phase II (objec­

tive 6). Phase 11 experimental plan details are not developed indetail here, 

since they will depend on results of Phase I. The facilities and personnel re­

quired for Phase I would be equally useful inPhase II,and the suggested numbers
 

would be minimally adequate for a selection project.
 

Bradford and Medrano will be the principal U.S. participants in the experi­

mental phases described above. One or both will visit the host country and par­

ticipate in the work several times annually. Inaddition, the participation of
 

one or more scientists from the host country throughout the project will be in­

vited and encouraged. 

It should be noted that a project of the scope and duration of that described
 

above, for evaluation and improvement of genotypes inthe target country, should
 

be undertaken only when adequate facilities and trained labor are clearly avail­

able for the project, and prospects are good that they will remain available for a
 

period of several years.
 

Objective 7, the study of inheritance of length of breeding season in sheep
 

and goats, will be primarily Bradford's responsibility. The sheep portion will be
 

done at Davis (supported primarily by other than Title XII funds) and the goat
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portion will be a part of the projects outlined for both Davis and the participa­

ting country. Results of this phase of the study, and those from all phases of
 

the goat work, should be valuable in the U.S. as well as in other countries, be­

cause of the present dearth of scientific information in these areas.
 

Training of graduate students in research and management techniques with small
 

ruminants is an integral part of this project. Both U.S. and foreign students
 

will be included, with emphasis on students from the participating countries in
 

the hope that over time these people will take progressively greater responsibil­

ity for small ruminants research and development work in their countries. Oppor­

tunities exist for training at both the M.S. and Ph.D. levels. It is anticipated
 

that emphasis will be on M.S. level training at least for the first few years.
 



Budget - AID Funds
 

Year 1 Year 2 Years 3-5 Total 

US LDC US LDC US LDC US LDC 

Salaries & wages 

a) Academic 

b) Staff 

c) Trainees 

Fringe @ 23% 
on a, b 

Eqip't, facil., 

19,200 

24,780 

6,740 

10,115 

60,835 

20,500 

26,020 

6,740 

10,700 

63,960 

8,740 

8,740 

21,700 

31,743 

6,740 

12,230 

72,413 

17,480 

17,480 342,034 61,180 

animals 

Facil. devel. 

Facil. support 

50,000 

-

-

-

20,000 

5,000 

5,000 

-

-

5,000 

-

5,000 

70,000 

20,000 

5,000 

15,000 

Travel & per 
diem 3,000 15,000 2,000 15,000 2,000 13,800 11,000 71,400 

Other direct 
costs 12,768 15,987 14,509 72,282 -

tal direct costs 141,603 130,687 5,000 125,202 5,000 647,896 20,000
 

tal indirect costs* 28,397 34,313 38,813 985 179,149 2,955
 

nds for LDC facil.
 
velop. (15% of
 
btal) 30,000 30,000 30,000 150,000
 

155,000 45,000 141,260 58,740 132,735 67,265 694,465 305,535
 

ital AID funds
 
lquested 200,000 200,000 200,000 1,000,000
 

h1% of U. S. exp., including all trainee and travel costs; 19.7% of LDC exp.; no
 
ndirect costs on facilities.
 



Explanations of budget calculations
 

1. All calculations based on 1978-79 dollars.
 

2. Estimated salaries include 23% employee benefits, except trainee
 

stipends. Merit increases for continuing employees included.
 

3. A.I.D. funded salaries include:
 

1 Academic FTE (Assistant Research Geneticist) 

1 SRA I (technician), years 1,2; 0.5 years 3-5 

1 Animal technician years 1,2; 2.0 years 3-5 (for 

UCD sheep and goat research facility operation). 

4. 	Trainee stipends and fees based on 1 A.I.D. supported Research
 

Assistant first year, 2 second year, and 3 per year thereafter. Non
 

resident fees of $2000 per year included for 1 trainee, year 2 and 2 

per 	year, years 3-5.
 

5. 	Travel in U.S. first year includes trips to collect data from
 

commerical goat herds in California.
 

6. 	Other direct costs includes animal feed and supplies, computing
 

and publication costs (A.I.D. portion); office support and telephone
 

also included in U.C. portion.
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a. PROJECT TITLE 

"Herd/Flock Health Program" 

b. NEW OR EXTENSION 

New. 

c. GRANTEE 

The Regents of the University of California 
School of Veterinary Medicine 
University of California 
Davis, California 95616 

d. % EFFORT 

PRINCIPLE INVESTIGATOR: 

OTHER FACULTY: 

Blaine McGowan, Jr. 

Norman F. Baker 
John S. Glenn 
Robert BonDurant 

40% 

25% 
25% 
25% 

PRIMARY CONSULTANTS: D. Bailey 
S. Guss 

33% 
33% 

PROFESSIONAL TRAINEE: N. East 100% 

e. DURATION 

Five years, with option for renewal. 

f. TOTAL ESTIMATED COSTS BY YEARS 

AID: Total Direct Costa 

Total Indirect Costsb 

Funds for Facility Dev. 

Total AID Funds Req. 

UCD Contributionc 


LDC Est. Contribution 


TOTAL PROJECT 


1978-79 1979-80 1980-81 1981-82 1982-83 TOTALS 

$139,744 $136,244 $138,744 $136,244 $134,226 $ 685,242 

26,401 31,032 36,456 35,908 35,001 164,798 

30,000 30,000 30,000 30,000 30,000 150,000 

196,145 197,276 205,200 202,152 199,227 1,000,000 

84,701 84,701 84,701 84,701 84,701 423,505 

45,000 80,000 80,000 80,000 80,000 365,000 

$325,846 $361,977 $369,901 $366,853 $363,928 $1,788,505 

aSee detailed AID budget.
 

blndirect costs charged at 31% 


for overseas expenditures.
 
cSee attached for details.
 

g., h., and i. None
 

APPROVAES: ) 

for on-campus expenditures (except renovation) and 19.5%
 

r7___________.___.____ 

BU.iihe McGowwa,-Jr., Principal Investigator B. 1 rn, s ociate Dean-Research 

M. E. Fowler, Pepartmen Chairman Freder c M 1, Associate Dean 



SMALL RUMINANT FLOCK/HERD HEALTH PROGRAMS IN SMALL HOLDER SYSTEMS
 

Detailed Description of Project
 

Description of Problem
 

Sheep and goats constitute an important source of animal products for
 

small holder consumption and use in the densly populated tropics. Pre­

sumably, these consumers would benefit from increased production of milk,
 

meat, fiber and hides from these species. However, there is scant knowledge
 

of why these products are not produced in greater abundance.
 

Fundamental to increasing production from the existing small ruminant
 

population and to increasing the total numbers of these animals is to define
 

limiting factors and through research devise means to overcome them. The
 

solution will be many faceted, involving research input generated particularly
 

by the fields of genetics, nutrition, management and animal health. These
 

fields are so interrelated and interdependent that it is neither possible
 

nor desirable to separate them. The herd/flock health component has two
 

major responsibilities: 1) to define the health constraints to increased
 

production associated with infectious and contagious agents as well as
 

those related to nutrition, genetics and management, and 2) through research
 

devise strategies to control or prevent these health problems that are
 

effective, inexpensive and acceptable to the small holder. Until the target
 

country is identified and preliminary investigations are accomplished, it
 

is not possible to define the problem in terms of existing specific diseases.
 

However, following these two events the animal health problems can be
 

attacked by the development of experimental flock/herd health programs
 



and by generating research both in the U.S. and the L.D.C., directed
 
at developing new control and prevention strategies 
for high priority
 
health problems which 
are currently inadequately controlled. 

Ojectives 

1. To 
 increase for human use the off-take of meat, milk, fiber and
 
hides from sheep and goats reared by small holders in humid/semi-humid regions 

of LDC's by:
 

a. decreasing the health related loss of these products in existing
 

animal populations through the development of flock/herd health 

programs, and by 

b. experimentally developing control and prevention techniques 

against health problems identifiable as major constraints to 
expanded rearing of sheep and goats in these regions. 

2. To develop an US-LDC animal health research axis aimed at generating 

knowledge which will: 

a. augment and strengthen flock/herd health programs in both countries 

and
 

b. result in improved techniques to control or prevent individual
 

diseases currently unmanageable in both countries.
 

3. To train professionals and paraprofessionals of the target LDC in
 
improved meLoc1s of diagnosis, control and prevention of small ruminant 

diseases.
 

4. To utilize the herd/flock health project for graduate training 

of US professionals. 

4a) To assist the germ plasm bank researchers by examining semen samples
 

for common contagious and/or infectious agents. 
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5. To adapt and integrate flock/herd health programs so that they
 

constitute a positive supporting and additive role to the overall 
small
 

ruminant CRSP (particular collaboration with the projects on nutrition,
 

management, genetic modification and dairy goat production systems).
 

6. To develop simple, inexpensive, effective diagnostic techniques
 

for animal diseases.
 

7. To study disease resistance related to genetics.
 

8. To develop "model" systems approach for assessing health problems
 

in a flock or herd.
 

Project Approach
 

Herd health programs for beef and dairy cattle, swine and poultry are
 

effectively and economically increasing production of food animal products
 

in the United States and other developed countries. Similar programs for
 

sheep and goats in these same countries are currently embryonic. However,
 

pilot programs with sheep conducted by this institution indicate a 20-50%
 

production increase in 2-4 years. 
 Basically these programs constitute a
 

continuous animal health surveillance program combined with application of
 

the most appropriate treatmemt, control and prevention strategies.
 

Fundamental to the development of flock/herd health programs in the
 

target LDC will be a definition of the health problems which most commonly
 

and continuously limit production. 
 Some data will be available from the
 

target country professionals and knowledgeable small holders. 
 However,
 

much will 
need to be developed by project personnel in a "hands on" situation.
 



To accomplish the latter a limited number of areas (villages, barrios,
 

etc.) which represent small holder/sheep/goat rearing mnst typical of
 

the country will be selected for intensive identification and characteriza­

tion of animal health problems. Within the selected areas five major
 

approaches will be initiated to accumulate sufficient disease data to
 

begin formulating flock/herd health programs.
 

1) Regularly scheduled ambulatory "mini-clinics" held in strategic
 

locations. These will function as a means of acquainting the project
 

personnel with the prevalent health and rearing problems and expose them
 

to the sociological, religious and/or husbandry customs which may impact
 

on projected flock/herd health programs. An additional function will be
 

the development of confidence among the small holders that improved animal
 

health is both possible and advantageous.
 

2) Establish (incollaboration with the projects on nutrition, manage­

ment, genetics and dairy goat production) a target area headquarters facility
 

which will supply:
 

a) housing for animals referred from the ambulatory "mini-clinic" and
 

walk-in patients which require a more detailed diagnostic workup, b) more
 

sophisticated diagnostic capacity and c) space for experimental animals.
 

3) Develop a communication rapport with knolwedgeable small holders
 

to elicit from them information about small ruminant health and rearing
 

problems in their area. 
 This exercise will require much patience and skill
 

but the payoff should be significant.
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4) Systematic ante and post mortem examination of animals being
 

processed in abbatoirs or whatever killing facilities exist.
 

5) Observation of animals at points of accumulation such as markets.
 

In 3-6 months after the above on site investigations begin sufficient
 

animal health data will have been gathered to initiate rudimentary flock/herd
 

health programs. While simplistic at first, they will become more compre­

hensive as additional animal health problems are identified and characterized
 

in the target country.
 

Initially disease control and prevention strategies known to be
 

successful in other parts of the world will be applied. Experimental modifica­

tion and adaptation of some of these strategies will be necessary to be effec­

tive under the conditions existing in the target LDC.
 

During the second year and beyond, animal health problems unmanageable
 

by known control and prevention strategies will be identifiable. As these
 

emerge, individual diseast research projects will be initiated with components
 

in both the LDC and the U.S. The thrust of the research will be to generate
 

knowledge which will control or prevent these unmanageable animal health
 

problems.
 

As each F/HHP matures additional disease control and prevention strategies
 

will be incorporated so that these two functions (disease control and preven­

tion) will predominate over individual animal treatment. Husbandry, manage­

ment, nutrition and genetic modification will play an increasingly important
 

role in disease prevention as the F/HHP's develop and progress.
 



To most effectively implement all of the objectives of this project,
 

it has been cooperatively worked out with the UCD Department of Animal
 

Science to establish a dairy goat research facility. The following dis­

cussion of this facility is the same as that presented in the UCD genetics
 

project (Bradford).
 

"Planning of a dairy goat research and training facility will be
 

initiated in year 1, with construction (or renovation) to begin late
 

year I and to be completed in year 2. This facility will be supported and
 

used jointly by the UCD Animal Science and Veterinary Medicine Small Ruminants
 

projects and may also contribute to the objectives of the Utah/Cal Poly
 

Pomona projects (for animal health the Washington, Colorado and Tuskegee
 

projects). It is envisioned as a 200-goat dairy, constructed and equipped
 

to permit its use for both research and instruction, and to permit sale of
 

grade A milk (to offset a portion of operating costs). Research uses planned
 

include work in the areas of genetics, disease, and genetic-disease inter­

actions. The facility may also be used for research in nutrition and other
 

areas as space and support permit."
 

A major small ruminant health research responsibility for the intensive
 

system project will be to determine what disease(s), if any, peculiar to
 

the humid-semi-humid ecozones significantly limit the expanded rearing of
 

sheep and goats. Specifics must wait for on site investigation, however,
 

it is reasonable to'assume external and internal parasites will be a major
 

deterrent. Identification of parasite species, assessment of cyclic burdens,
 

relationship to environment andimpact on production will be an initial
 

effort. Experimental strategic treatment with the newer parasiticides will
 

be an ongoing event and could provide information currently quite scant in the
 

United States.
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In addition to internal parasites, we may assume that other health
 

problems will be identified. The following diseases are currently on
 

project, in abeyancewaiting funding, or there exists expertise to conduct
 

research, given support:
 

Enzootic pneumonia - Dungworth, Moulton, McGowan
 

Chlamydial and viral infections - Brooks, McKercher, Adler, McGowan
 

Blue tongue - Osburn, McGowan, Ardans, Bushnell
 

Caseous lymphadenitis - Knight, McGowan
 

Ram/buck epididymitis - Biberstein, Bushnell, McGowan
 

Contagious ovine foot rot - McGowan
 

Hemoprotozoan diseases - Howarth
 

Mastitis - Jasper, Carroll
 

Animal health systems - Glenn
 

Diseases of the newborn - BonDurant, East, McGowan
 

Plant toxicities - Cordy, Fowler
 

The majority of the people listed above are not included in the F/HHP project
 

personnel at this time, but at a recent meeting of the S.V.M. Livestock
 

Disease Research Laboratory participants, they and others expressed a desire
 

to become involved in individual disease research as the project matures and
 

the need for that type of input develops.
 

Other Broad Research Considerations
 

1. Prior to the "hands on" stage of the project, a uniform disease
 

recording system will be established by collaboration with the systems
 

analysis people and the Flock/Herd Health personnel of the Extensive
 



project. Data to be systematized would include occurrence and incidence
 

of diseases, morbidity and mortality, regional, seasonal and age incidence,
 

husbandry/management/nutritional/genetic relationships and economic impact.
 

This will allow for identification of problems and establishing priorities
 

for research.
 

2. There is mutual agreement among the Flock/Herd Health Principal
 

Investigators of both the Intensive and Extensive Systems to:
 

a. maintain continuous communication with each other regarding develop­

ment of information and knowledge on animal health problems.
 

b. maintain sufficient research flexibility to be able to mount
 

cooperative research efforts and to allow research emphasis to flow to the
 

institutions with an ongoing project on any particular health problem.
 

3. Training component
 

It is anticipated that two categories of LDC animal health para­

professionals would be trained and utilized extensively:
 

(1) Animal health technicians with modest on site training by project
 

personnel and functioning at village, county or area levels could be very
 

effective in handling the more common disease problems. They could also
 

function as a disease reporting network.
 

(2) Laboratory diagnostic technicians.
 

A cadre of skilled diagnostic technicians is critical to the
 

longterm success of a nation-wide Flock/Herd Health Program. Much of their
 

training could be accomplished on site by U.S. instructors, however, there
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should be opportunity through this project to bring selected individuals
 

to the U.S. for advanced training. Both of the above paraprofessionals
 

would be supervised by LDC professionals.
 

In addition to the animal health and diagnostic technicians selected,
 

LCD and U.S. professionals would receive advanced or graduate training
 

through this project. The two traditional degrees, M.S. and Ph.D. could
 

be available as well as the M.P.V.M. (Masters in Preventive Veterinary
 

Medicine).
 

The Objectives WiZl Have Been Acheived When:
 

1) Scientifically sound, clinically feasible and societally acceptable
 

Flock/Herd Health Programs have been developed;
 

2) These programs are being effectively applied by local professionals
 

and paraprofessionals (many trained through this project), and when
 

3) improved animal health results in an economically acceptable increase
 

in human-useable animal products from small ruminants.
 

Assumptions on Achievement of Objectives
 

The cooperating LDC should:
 

a) be strongly motivated to work towards the project objectives
 

b) provide all sheep and goat disease data available
 

c) make available diagnostic and research facilities, services and
 

personnel
 

d) provide interpreters if needed
 

e) provide professional, technical and nontechnical personnel
 

f) assist in disseminating experimentally developed useful disease
 

control and prevention strategies to the small holders.
 



" Iu-

Asswnptions That Achieving Objectives Will Solve Problems 

Curtailing and preventing animal diseases will result in an increased
 

production offtake for human use from the existing small ruminant populations
 

and assist in the expansion of small ruminant rearing by small holders in the
 

target LDC.
 

Outputs of Project
 

1. Increased production of human-useable animal products from small 

ruminants in the target LDC. 

2. Generation of new knowledge on ways of devising and implementing
 

Flock/Herd Health programs both in the US and the target LDC.
 

3. Generation of new technology to curtail or prevent sheep and goat
 

diseases currently unmanageable in both the US and the target LDC.
 

4. Advanced training for professionals and paraprofessionals of the 

LDC and professionals of the US. 

5. Disease information generated in the target LDC will be useful
 

in other LDC's of similar ecozones.
 

Technical Feasibility
 

Disease-induced production losses in sheep and goats stem from
 

(1)sporadic sweeps of epizootics, and (2) continuous attrition by diseases 

cormmon to sheep and goats worldwide. Data from pilot trials in the US 

clearly incriminate the latter as the major cause of loss on a longterm 

basis. Pilot Flock/Herd Health programs on selected sheep and goat opera­

tions in the US have increased offtake of human-useable animal products 



by 20 to 50% in 2 to 4 years. These disease control and prevention
 

programs are developed by modifying, adapting and utilizing known basic
 

technical information on all disease causing factors, including pathogenic
 

agents, nutrition, husbandry, management and genetics. 
 When all these
 

are correlated and brought into focus, the end result is 
a marked produc­

tion increase. Similar programs with sheep and goats in LDC's could result
 

in 
a quick and significant increase in human-useable animal products and
 

would provide invaluable information for the sheep and goat industries in
 

the US. The key personnel selected for this project are all 
involved in
 

initiating and developing Flock/Herd Health programs with sheep and goats
 

in the US and are highly qualified in this field. The expertise level would
 

allow early application of disease control and prevention strategies against
 

the more manageable diseases and the ability to develop experimental strategies
 

against the less manageable diseases.
 



AID DETAILED BUDGET
 

YEAR I YEAR II YEARS III-V
 

ARIES U.S. LDC U.S. LDC U.S. LDC
 

fessional and
 
araprof. trainees $ 15,000 $ $15,000 $ 5,000 $ 90,000 $ 42,000
 

oAnimal tech. 12,000 12,000 36,000
 

Fringe @ 23% 2,760 2,760 8,280
 

5 Animal caretaker 4,458 4,458 13,374
 

Fringe @ 23% 1,026 1,026 3,078
 

t dairy renovation I 35,000 15,000 

ep/goat barn renov. 5,000 

mal care 5,000 5,000 5,000 5,000 22,500 15,482 

VEL 3,000 15,000 3,000 15,000 8,500 39,000 

SULTANTS 18,000 36,000 

IER 

ystems Model 6,000 10,000 5,000 5,000 55,000 40,000 

.esearch Support 10,500 10,000 15,000 10,000 

1AL DIRECT COSTS 99,744 40,000 78,244 58,000 236,732 172,482
 

tAL INDIRECT COSTS 18,521 7,880 19,606 11,426 73,386 33,979
 

-. 118,265 97,850 69,426 310,118 206,461
ubtotal 47,880 


IDS FOR FACIL. DEV. 30,000 30,000 90,000 

,ubtotal 77,880 99,426 296,461 

, AL AID FUNDS REQ. $196,145 $197,276 $606,579 

Iese funds requested in the two U.C. Davis Title XII projects represent 55% of the total
 
timated cost of establishment of this facility and will be sufficient with existing
 
cilities to establish research capability with these species. Additional funds will
 
sought for completion of the project.
 



c) UCD Contribution to Title XII Small Ruminants CRSP 

Faculty Salaries % Salaries Salary 

Blaine McGowan, Jr., Principal Investigator 
Robert BonDurant 
John Glenn 
Bennie Osburn 

50% 
15% 
10% 
22% 

$20,633 
3,638 
2,688 
8,455 

Fringe Benefits 8,145 

Total Faculty Salaries $43,559 

Research Support - AES Component (Livestock Diseases Research Laboratory)
 

Alex Ardans $ 3,382
 
John Glenn 596
 
Blaine McGowan, Jr. 9,956
 
Bennie Osburn 13,221
 
Robert BonDurant 1,787
 

California Department of Food and Agriculture 12,200
 

Total Research Support $41,142
 

Total UCD Yearly Contribution: $ 84,701
 

Total UCD Five-Year Contribution: $423,505
 



A o l em seI - IsI P R O J E C T D E S IGN SUM M ARY f of r at 
LOGICAL FRAMEWORK Fom.FY 178 o
 

T.UiialFun 382,180
Prolea Titler m b. Small Ruminant Flock/gerd Health Prngram in sea11 Holder Systems Ppad:____9_7_8ate 

NARRATIVE SUMMARY' OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONSProgram or Secor Goal: The broaderobjective to Masur of Goal Adglevama
wdch thicsoiaa contributes: Aurnltons forachievingpal targts: 

olcure To identify, characterize . A Crnl-iomtht w ll ndiatpurposhll benNystematizean lTmhealth constraints n tar- achievd: End of r c stuL Flock/herd health programs functioning inn
achm~g: Edofroiczsatu.get Lat's; experimentally modify & adapt know 
Viable & functioning flock/herd 


disease control & prevention strategies;deve- health programs which can control/

lop new strategies where needed; establish 
 prevent animal products loss from 

research to advance knowledge of prevention disease; cadre of LDC professionals
of diseases unmanageable in LDC's & U.S.: in- & paraprofessionals capable of sus-

tearate anial health with other disciplines; 

train LCD paraprofessionals & professionsis; 

train U.S. prnfessionals. 


Outpus. Profile of animal health problems
in target LDC's. Development of scientific-
ally sound, clinically applicable&societally 
acceptable disease control & prevention

strategies; research generated new knowledge 

of animal disease mechanisms; economic impact 

of animal diseases; increase in number &

quality of trained personnel;published know-

ledge useable in other LDC's. 


Inputs:
AID contract with University of 

California, Davis; LDC personnel, facilities, 

equipment & experimental animals; experience. 

expertise & project supervision by UCD-SVH 
professionals & U.S. consultants; world-wide 
data on project objectives. 


taning & augmenting F/HHP's;accept 
alice & utilization by small holders 
of animal health strategies . Pub­
lished information; knowledge deve­loped transportable to other LDC's. 

MagnitudeofOutputs: Published data on: 1) 
ways of devising & implementing flock 
herd health programs useful to both 
the U.SA LDC's; 2) research generate 
new knowledge re: mechanisms of con-
trol &prevention of diseases unman-
ageable InU.S. & LDC.Preparation of 
guidelines on subject matter for'LUC 

professionals. In LDC a disease sur-

veillance, reporting & control
 
network.
 

Implementation Target IType and Quantity) 

Implementation of UCO & AID contract 

October 1, 1978. 

AID - $1,000,000 over 5 years 


oproject 

UCD - $382,780 (38%) over 5 years 


LDC - $284,000 (est.) personnel.
 
facilities, animals, supplies.
 

LC with primary responsibility underLOCprofessional guidance; acceptance by LDC 
small holders of health improvement
strategies; increased off-takes for humar 
consumption of small ruminant animal 
products; increased capability by LDC & 
U.S. professionals to implement F/HHP's,
 

Same as indicated in magnitude of 

outputs. 


Regular AID reporting requirements. 


& LUC i
Asmtosfraheigprorof*--es a e e 
itAID&LOC professionals recognize need to 
increase production of small ruminantanimal products for LDC small holder con­
suption. U.S. & LDC professionals. com­
bining improved animal health, nutrition,
 
genetics & management, will be able to
 
devise workable & acceptable strategies
 

to raise S/R production levels.
 

Assumptions for achieving output: 
Target LDCs will collaborate in supplying

facilities, personnel, equipment &animals. 
UC can successfully link clinical & basic 
research into the development of F/& Pas 
which will be useable in both the LC & 
U.S. Professional & support staff are
 
identified by UCO capable of achieving
 
stated outputs.
 

Asumptions for providing inputs: 

Project is approved. Cooperative agreement

between AID & UCD is reached. Target
 
LDC government, AID professionals 9 UCD
 

personnel agree on cooperative
 
nature & support of project.
 



Extensive Systems
 



PROJECT INFORMATION AND PLAN
 

1. Face Sheet Data 

A. Project Title: IMPROVING SMALL RUMINANT NUTRITION, MANAGEMENT 

PRODUCTION. 

B. New or extension: NEW
 

C. Grantee: U.S. AID
 

D. Principal Investigator
 

Donald F. Burzlaff 


Co-Investigators
 

Robert Albin (25%)
 

(25%)
 

Fred C. Bryant (25%)
 

Frank Hudson (25%)
 

E. Duration: FIVE YEAR MINIMUM WITH PLANNED EXTENSION OF 3 YEARS.
 

F. Budget Estimate (Tentative)
 

FY 1979 


FY 1980 


FY 1981 


FY 1982 


FY 1983 


TOTAL 


Total Project Cost: 


U.S. AID* 


$200,000.00 


$200,000.00 


$200,000.00 


$200,000.00 


$200,000.00 


$1,000,000.00 


$1,448,443.00
 

% Cost Sharing by Texas Tech: 30.96%
 

* Includes indirect cost 

G. Prior'Funding:. None
 

H. AID Project Manager:
 

Texas Tech LDC institution 

$80,463.00 $58,000.00 

$89,180.00 $78,000.00 

$98,800.00 $78,000.00 

$90,000.00 $80,000.00 

$90,000.00 $80,000.00 

$448,443.00 $344,000.00 
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http:1,000,000.00
http:200,000.00
http:200,000.00
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http:200,000.00
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Abstract of Project Proposal
 

Title: Improving Small Ruminant Nutrition, Management and Production
 

Rapidly growing populations have resulted in increased dependence of
 

many African people on the small ruminant as a source of food and fiber.
 

The result has been widespread deterioration of vegetation resources and
 

declining productivity from the small ruminants.
 

This proposal is developed to research alternatives inmanagement of
 

both grazing lands and grazing animals to an end of optimizing resource
 

use and improve the living conditions for a major segment of the developing
 

world. The proposed research calls for an inventory of rangeland and 

small ruminant resources in the target areas. Grazing lands are to be
 

classified according to soils, climate, topographic features and their
 

capability to produce forage. Grazing systems with stocking rate based
 

on productive potential will allow improvement in range resources.
 

The nutritive value of individual plant species and the contribution 

of each species to the diet of small ruminants will be studied. Methods of
 

supplementing diets when feed or nutrients are deficientwill be developed. 

Consideration will be given to reseeding rangelands and production of
 

fodder crops.
 

Management of grazing animals will be considered incooperation with
 

segments of the program dealing with animal 
health and genetic improvement.
 

Graduate training opportunities will be developed for limited numbers
 

of qualified African students in disciplines of Animal Science and Range 

Management. Graduate students and research personnel will provide faculty
 

for short courses and workshops for existing agency personnel in the host
 

country.
 

D. F. Burzlaff 

Texas Tech University 



2. Detailed Description of Project
 

A. Description of problem
 

Rapidly increasing populations have resulted in increased depend­

ence of many people of Africa on the small ruminant as a source of 

food and fiber. Well over 50% of the caloric intake of the people in 

arid lands may come from meat, milk and other by-products of sheep 

and goats. This increased dependence has resulted in build up of 

their numbers. The ultimate result has been wide-spread deterioration 

of vegetation resources and a reduced productivity from a major source 

of subsistence, the small ruminant. 

Management alternatives exist which, when developed through
 

research, will permit the rangelands to become more productive and
 

the vast sheep and goat herds to attain a higher level of output as
 

they graze an improved resource. Constraints posed by social, economic
 

and political custom will have to be adjusted to correct the present
 

resource management problem. Tenure systems which allow individual
 

or tribal use of specific lands for grazing under specified rates of
 

stocking must be developed. This will allow a system of delineating
 

property boundaries and encourage users to improve their range resource
 

without concern for trespass from livestock not within their juris­

diction. It will permit incorporation of research results dealing
 

with grazing management, animal nutrition and management, superior
 

germ plasm, flock health, and product marketing.
 

Any improvement to be expected in production from small ruminants
 

will be accomplished only through improved range management and a simul­

taneous improvement in animal nutrition and management. Grazing systems
 

and intensities based on the potential of a site to produce forage,
 

together with systems of stockpiling or otherwise developing feed
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reserves 	for the dry season will result in improvement of resources.
 

Castration and early marketing of males, controlled reproduction, and
 

synchronized production of young in sheep and goat herds will be a
 

major factor in improving production and marketing efficiency. The
 

result would be improved food production from a lesser number of more
 

productive animals. More importantly, the rangeland resource will
 

increase in productivity in spite of recurrent drouth which intensifies
 

the effects of improper grazing. Achievement of these goals will
 

translate directly into improving the welfare of those whose survival
 

depends on small ruminant production.
 

Acceptance of these practices requires development of host­

country personnel with the philosophy and capability to initiate
 

effective research and extension programs in target areas.
 

B. 	Objectives of project
 

The goal of this research activity would be to improve production
 

of small ruminant animals in the host country. This will be accom­

plished by meeting the following objectives:
 

T. 	To inventory the natural resources applicable to small
 

ruminant production.
 

2. 	To determine appropriate length of grazing and intervals of
 

rest that result in the most rapid improvement of the native
 

vegetation and sustain this improvement over an indefinite
 

time.
 

3. 	To determine the nutritive value of forages grazed throughout
 

the year and the contribution of specific plants to seasonal
 

diets of sheep and goats.
 



4. To investigate the use of ungrazed and/or harvested forage
 

and other feeds as a supplement to the diet of sheep and
 

goats in critical periods and to investigate range reseeding
 

potential of deteriorated grazing lands.
 

5. To improve animal performance through proper management of small
 

ruminants concurrently with improvements in grazing management
 

and alternatives developed from cooperating projects relative
 

to herd health and improved breeding.
 

6. To provide long-term graduate training in Range Management
 

and/or Animal Science with an emphasis on small ruminant husbandry
 

for limited numbers of personnel from arid/semi-arid countries
 

in Africa.
 

7. To provide "in-service" short courses and workshops in the
 

host country for existing agency personnel.
 

C. Project approach 

Abjective 1: 

a. Soil - acomplete edaphic inventory and classification is
 

necessary and appropriate for delineating range sites on target
 

areas. All existing information relative to soil and vegetation
 

will be used to compliment data collection.
 

b. Vegetation - range sites will be identified for and strati­

fied by existing rainfall-area patterns. These then may be
 

projected to the entire area applicable to small ruminant
 

production through the use of remote sensing procedures.
 

These range sites-will be evaluated in terms of frequency
 

and composition of existing vegetation. Condition classes
 

will be assigned to a range site as to how it deviates from
 

the potential, using relic areas and grazing exclosures as
 



a guide to assess this potential. An estimate of standing
 

crop biomass will be made for range sites once each during
 

the wet and dry seasons. These will function to provide an
 

estimate of carrying capacity.
 

c. Water - former hydrologic surveys will be reviewed to determine 

the extent of water distribution and relate these to use 

patterns by nomadic graziers. Future water developments 

at strategic locations may temporarily relieve grazing pres­

sure until stocking rates and management regimes can be
 

controlled.
 

d. Animal - an inventory of the existing graziing pressure by
 

small ruminants (i.e. animal numbers) is imperative to define
 

potential disaster areas based on how much forage is actually
 

needed to sustain grazing at the present rate. Grazing pat­

erns of nomadic, transhumant, and sedentary graziers must
 

be documented for future planning of land tenure and manage­

ment systems.
 

e. Potential feed reserves - an inventory of potential supplemental
 

feedstuffs and feed reserves (i.e. crop residues, hay aftermath,
 

ungrazed forage) must be developed to assess their contribution
 

as supplemental feed to increase and/or evaluate the potential
 

carrying capacity for small ruminants.
 

The general approach for objectives 2-5 will be to establish at least
 

two experimental research centers (ERC) to conduct research on grazing­

animal management. Each ERC should be at least 500 ha in size and adequately
 

supplied with necessary facilities (e.g. fencing materials, handling pens
 

and chutes, electricity, water, sheds, feed storage dwellings, metabolism
 

stalls, experimental animals, and living quarters for graduate assistants,
 

laborers, and on-site personnel, etc.).
 



For nomadic and transhumant graziers, an ERC will be strategically
 

located to offer the widest possible applicability to territories used
 

by these producers. Ultimately, a planned system of nomadism and grazing
 

rotation will be developed through research that will embrace principles
 

of range management and reclaim denuded grazing lands.
 

The other ERC will be located near a suitable population center where
 

sedentary grazing commonly is practiced. The size and facilities of the. ERC
 

should be similar to that under nomadic grazing. Planned systems developed
 

for these areas through research must be strictly controlled.
 

Objective 2:
 

Paddocks will be established to apply replicates of the greatest
 

number of grazing treatments with varied stocking rates that may
 

be of potential benefit to these producers. As most livestock
 

are under one-herd ownerwhip, several one-herd, many-pasture
 

systems will be evaluated. These include any of the short dura­

tion, rotational grazing systems. Research will focus on the
 

length of grazing and interval of rest that promotes greatest
 

yield and improvement in.the native vegetation. Thus, these
 

treatments will be evaluated in terms of the vegetation produced
 

as contrasted with the control, or, the use normally applied by
 

nomadic graziers. After 5 years of research, specific systems
 

should clearly be designated that will improve the rangeland.and
 

sustain maximum productivity.
 

Objective 3:
 

In addition to evaluating the vegetational response of the grazing
 

treatments (as outlined in Objective 2), nutritional quality and
 

forage composition of diets will be determined for each grazing
 



system and the 'control'. Sheep and goats fitted with esophageal
 

cannulae will be used to collect representative diets as influ­

enced by the grazing treatments. Nutritionally, these diets will
 

be evaluated in terms of in vitro digestible organic matter,
 

crude protein, and selected minerals and vitamins. The contri­

bution of plant species, their plant parts and major forage
 

classes also will be determined for diets sampled. In this way,
 

seasonal nutrient deficiencies and important plants may be assessed
 

under a variety of grazing conditions. Prior to termination of
 

the project, seasonal intake will be estimated using inert markers
 

to monitor fecal output and InVitro analysis to predict digest­

ibility. The quantity of forage consumed will provide a 
more
 

realistic determination of carrying capacity. The optimum mix
 

of sheep and goats also will be evaluated based on forage avail­

ability and forage preferences.
 

Objective 4:
 

Research dealing with ungrazed and/or harvested forage and other
 

feeds as a dietary supplement will depend upon the reliability.
 

of existing nutritional composition data. During the first year,
 

all available information on nutrient content of the feedstuffs
 

will be compiled. During succeeding years of the project, research
 

will be conducted to determine missing values and to quantify the
 

unknown nutritional value of alternative forages, feedstuffs,
 

and by-products. Initial studies will include various chemical
 

analyses such as proximate analysis, acid detergent fiber, calcium,
 

phosphorous, sodium, chlorine, and carotene. 
In Vitro digesti­

bility determinations will be made on forages, feedstuffs and
 

by-products found in greatest quantity. The above information
 



will provide a basis for determining the nutritional status of
 

sheep and goats if potential feed reserves were used as supple­

ments. Subsequent research will include animal feeding studies
 

to determine digestibility and utilization of nutrients from
 

the most promising forages, feedstuffs and by-products. In
 

addition, digestion-balance, metabolism trials, and growth and
 

lactation feeding experiments will be conducted to develop new
 

information and to refine estimates for estimated nutritional
 

values.
 

It is anticipated that after the first two years, additional 

research will likely be needed to elucidate causes of and possible 

solutions for other nutritional deficiencies. Primary concerns 

at this time are ability to use nonprotein-nitrogen supplements, 

salt intake and utilization, water balance, and specific mineral
 

and vitamin deficiencies. Rangeland reseeding will be considered
 

as a source of improved forage.
 

During the third and fourth years of the project, adaptation
 

of more advanced technology will be explored for improving 

by-products inthe host country. Initially, physical and chemical
 

treatments of crop residues and by-products will be investigated.
 

Economic and technical deficiencies in the target area will be
 

primary limiting factors for this phase of the project.
 

Objective 5:
 

An inventory of herd composition by age and sex classification
 

and variances that prevail between nomadic, transhumant, and
 

sedentary graziers must be documented prior to development of
 

proper herd management practices within the limits available.
 

In preparation of managerial practices, increased production with
 



possibly fewer animals will incorporate recommendations that
 

include controlled breeding season and duration coinciding with
 

periods of high nutrient quality of forages; assurance of high
 

lamb or kid survivability; castration and edrly market develop­

ment of surplus males; optimum initial breeding age of ewes and 

does to maximize longevity of reproduction and total lamb/kid
 

production; identification and removal of poor-producing females 

and superannuated males; accessory management feasibility of 

practicing strategic supplemental feeding, drenching and improved 

herding practices, use of improved genetic stock, and reduction 

of stress associated with excessive travel and infrequent watering.
 

By incorporating alternatives developed from the other research
 

teams, programs will be developed to disseminate (1)management
 

recommendations by a qualified extension program, (2)flock health
 

and veterinary supplies, (3)improved genetic stock, (4)and a
 

supplemental feeds stockpiling and supply system. If vegetative
 

resources indicate a potential, it may be valid to propose special­

ized programs such as a stocker project in which castrates could
 

be developed for slaughter thereby relieving the grazier of other­

wise unproductive animals. Pooling of animals in similar physiological
 

or productive stages by many graziers may also eliminate complica­

tions developed from maintaining small, private herds containing
 

diverse sex and age composition.
 

Objective 6: 

Graduate training directed at 4 distinct phases will include 6 U.S. 

and 6 LDC personnel. Coursework and planning for the thesis 

problem of M.S. degree candidates will be conducted at Texas Tech 

University. International students will spend 2-3 years at Texas 

Tech University depending upon previous academic experience. In
 



the second phase, all participating students will be involved
 

in techniques that are used in grazing management, fistulation,
 

and nutritional and botanical laboratories. This phase will
 

be accomplished at facilities developed near campus. Thus we
 

will insure their exposure to data collection and analysis
 

before they arrive in the host country to begin phase 3, their
 

thesis research. The fourth phase corresponds to their return to
 

Texas Tech for degree completion.
 
Objective 7:
 

Texas Tech University staff or other qualified personnel will
 

be engaged to conduct short courses and workshops for high-level
 

employees of the ministries entrusted with management of land
 

for small ruminant activities. These 3- to 6-week courses will
 

provide arid/semi-arid countries with qualified persons to train
 

their respective employees and will provide a broadening experi­

ence for Texas Tech faculty.
 

0. Conditions that will indicate objectives have been achieved.
 

Data generated from the natural resource inventory will provide
 

baseline information for future management.
 

Appropriate statistical tests will be used to determine if vege­

tation, animal diet, and animal production data (kg meat and milk/ha)
 

from the ERC's are indeed an improvement over the 'control' grazing
 

treatments. In addition, tests among different short duration grazing
 

treatments will indicate the most suitable treatment for implementation
 

in the host country.
 

Production levels that included various animal husbandry practices
 

will be compared with those levels achieved under the 'control' pro­

duction scheme to indicate if efficiency has been improved.
 



Research projects by graduate assistants will be completed and
 

M.S. degrees in Range Management and/or Animal Science awarded.
 

Agency personnel are trained through short courses and workshops.
 

E. Assumptions on achievement of objectives (externalities outside direct
 

control of PI)
 

1. This research project can affiliate with a host country and a col­

laborative institution is identified and totally cooperative.
 

2. Qualified students are available for selection to graduate programs.
 

3. The host country will provide land, housing, facilities, trans­

portation and a counterpart project leader to work closely with
 

the on-site project leader from America.
 

4. The research timetable will allow fulfillment of certain objectives
 

related to significant vegetation changes. Arid ecosystems are
 

delicately balanced and plant succession is extremely slow. Once
 

an ecosystem has been disturbed itmay not heal itself within one
 

man's lifetime. However, trends should be-evident to properly
 

evaluate grazing management objectives.
 

5. The host country must be in full support of the project or implb­

mentation of the results will be futile. Development of range
 

improvements or supplement feed without grazing control isa short­

sighted exercise. Since political power is concentrated in the
 

cities where there is little concern or priority For improvement
 

of arid grazing lands, public attitudes will play an important
 

role in final implementation of results.
 

6. Inequitable government policies are discouraged. These policies
 

include crop price supports with livestock prices controlled, export
 

markets developed only for cattle, lack of credit and delivery
 



systems for nomadic producers, and inadequate marketing and land
 

tenure systems. 

F. Assumptions that achieving objectives will solve the problem
 

]. The host government will exercise control of or implement grazing
 

management for nomadic, transhumant, or sedentary producers.
 

2. The government will provide credit and market incentives, avenues
 

for external marketing of products, delivery systems for supple­

mental feed and veterinary supplies, and far-reaching extension
 

and education programs. The government must develop strategic
 

depots for transportation and marketable products within easy
 

access to all producers.
 

3. The host government will accept the overall plan of self improve­

ment and will initiate programs to insure its survival for future
 

generations.
 

4. Socio-economic problems are reduced so that nomadic and sedentary
 

graziers accept management alternatives.
 

G. Outputs of project
 

1. Delineation of range sites and their productive potential plus
 

a data bank of soil, water, animal, and feed resources.
 

2. An effective system of managing small ruminants which will result
 

in sustained range improvement and will incorporate results developed
 

from those working in the areas of breeding, flock health, socio­

economics, and marketing.
 

3. Seasonal nutrient deficiencies along with solutions and the contri­

bution of palatable plants to the diets of sheep and goats.
 



4. A husbandry plan of optimizing sheep and goat production per unit
 

area of the land base in terms of both meat and milk.
 

5. A workable system of providing supplemental feed for sheep and
 

goats during critical periods of the year.
 

6. At least 12 M.S. graduates (6 LDC and 6 American) trained in Range
 

Management and/or Animal Science, emphasing small ruminant husbandry.
 

7. 	Annual workshops, short courses, and demonstrations.
 

8. 	Publications on the many facets of research generated through
 

the overall program.
 

9. 	Data output for incorporation into systems analysis programs.
 

3. 	Technical Feasibility
 

A. Technical capabilities of range management and animal husbandry will
 

not be a limiting factor in the program. Adequate long-term financing
 

and logistical support from U.S. AID and the host country will be the
 

most critical factors. The goals cannot be met in less than 5 years.
 

Extension from requested funding of 5-years to-an 8-year program is
 

fully anticipated by the Principal Investigator.
 

B. 	Implementation of activities and achievement of goals of the proposed
 

project will be dependent upon identifying and entering into contract
 

with a suitable host country. It is recommended that this be an
 

English speaking African nation. The language constraint imposed by
 

working in a French-speaking nation would cause delays, inefficiencies,
 

and technical difficulties. Generally, technical expertise in the
 

management of natural grazing lands is not as common in Francophone
 

Africa. There are more U.S. trained personnel that possess range and
 

small ruminant expertise in such nations as Sudan.
 



C. 	Implementation will be dependent upon identification of a collaborative
 

institution or agency within the host country. Willingness of the
 

institution to assume a collaborative role and provision of laboratory
 

space facilities and faculty time will be important.
 

D. Availability of qualified host country personnel will be of significant
 

importance. Prior training in range management would be advantegeous.
 

E. The host country will have administrative capabilities to synthesize,
 

implement, and maintain the data banks and technology developed by
 

the research effort. The information compiled should be applicable
 

to most arid and semi-arid countries where small ruminants are.a
 

necessary entity of day-to-day living.
 



5. Implementation Plan
 

Fiscal Year 


1979 


1980 


1981 


1982 


Objective 


Collaboration with extensive team 

for South America 


Host.crJntry selection 


Retain on-site project leader 

(OPL) 


Collaboration with and travel
 
to host country 


.Begin natural resource inventory 


Employ personnel 


.Interview and select first group
 
of graduate students 


Establish experimental research
 
centers 


Begin long-term research objectives
 
(1st group of graduate students
 
arrive in host country) 


Complete natural resource inventory 


Short course for agency personnel 


Annual report from on-site project
 
leader 


Report natural resource inventory 


Continue long-term research objec­
tives 


Interview and ,.lect 2nd group of
 
graduate students 


Short course for agency personnel 


Mid-project report published 


2nd'group of graduate students
 
arrive in HC; continue long-term
 
objectives 


Complete theses from 1st group
 
of graduate students 


Responsibility
 

Texas Tech Research
 
Team (TTRT)
 

AID and TTRT
 

Extensive team
 
for Africa
 

TTRT
 

TTRT
 

TTRT and Host
 
Country (HC)
 

TTRT, HC
 

HC
 

TTRT, HC
 

TTRT, HC
 

TTRT, OPL, HC
 

OPL,,TIRT, HC
 

TTRT, HC
 

TTRT, HC
 

TTRT, HC
 

TTRT, OPL, HC
 

TTRT, OPL, HC
 

TTRT, HC
 

TTRT
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Fiscal Year Objective Responsibility 

1982 3rd group of graduate students 
interviewed and selected TTRT, HC 

Short course for agercy personnel TTRT, OPL, HC 

Amnual report from on-site project 
leader TTRT, OPL, HC 

1983 3rd group of graduate students 
arrive in HC to complete long-term
research objectives TTRT, HC 

Complete theses of 2nd group of 
graduate students TTRT 
Short course and workshop for 
agency personnel TTRT, OPL, HC 

Annual report from OPL TTRT, OPL, HC 

Publish results from theses of 
1st group of graduate students TTRT, HC 

Project termination in HC TTRT, HC, AID 

1984 Complete theses from 3rd group of 
graduate students TTRT 

Final report of project TTRT, OPL, HC 

Publish results from 2nd group
of graduate students TTRT, HC 

1985 Publish results from 3rd group 
of graduate students TTRT, HC 
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6. Annual review and planning-processes
 

The ultimate success or failure of the project will be determined
 

by the adequacy of planning during the first year. Initially, the exten­

sive range management team for Africa will meet with the counterpart
 

extensive team for South America. This conference is designed to standard­

ize procedures and parallel research efforts so that objectives, techniques
 

and results will be comparable. This unification approach will insure
 

the funding agency of having a consolidated program with wide ranging
 

applicability at termination of the projects. Secondly, the extensive
 

range management team for Africa will meet with its collaborative extensive
 

project leaders to determine facilities, equipment, labor, and space they
 

will require in the host country to fulfill all research objectives. The
 

extensive range management team along with the OPL will then visit the
 

host country to discuss overall project goals, technical requirements,
 

and availability of facilities. Economic constraints will pose as the
 

major limiting factor to successful operations. Upon returning from the
 

host country, a conference will be held among the extensive team for
 

Africa to report project feasibility based on resources available and to
 

adjust the research goals and objectives accordingly.
 

In succeeding years, annual reviews of the project should include
 

avenues for maximum flexibility and coordination. Incorporated in these
 

reviews will be an on-sight, host country evaluation involving at least
 

two members of the research team. Review processes will be hierarchial
 

beginning with evaluation of reports from the OPL and his host country
 

counterpart. These reports should be directed (1)to each principal
 

investigator operating in the host country who will review accomplishments
 

of individual projects goals and (2)to an external review committee. This
 

will allow evaluation of technical and economic feasibility with the possible
 



alterations in project design. Progress and changes resulting from these
 

individual reviews should be channeled back to the extensive project leader
 

and the external review committee for overall assessment and future plan­

ning. The mid-project report (see Implementation Plan) should include
 

an overall review of the present status of the project and possible changes
 

requiring implementation for future years.
 



,.E3 s02C ,2 PROJECT DESIGN SUMMARY Life of Pro t: 
LOGICAL FRAMEWORK From FY .979 to FY...1 

Total U.S. Funding S 43.245 1 M 
Projec Title&Number: Improving Small Ruminant Nutrition, Management and Production 	 Date Prepared: 5-17-78 

NARRATIVE SUMMARY-
 OBJECTIVELY VERIFIABLE INDICATORS 
 MEANS OF VERIFICATION
Program or Sector Goal: 	 IMPORTANT ASSUMPTIONSThe broader objective to Meaures of Goal Achievement: 1. Increased
which this project contributes: To help arid and 	 Assumptions for achieving goal targts:erbage yield and advancement in plant
semi-arid Africa improve the welfare of 	 1. Cooperation of government in
succession on native rangeland. Improve
those dependent upon small ruminants and 	 host country.
-ment In overall vegetative response

decrease the burden of their day to day 	 2. Collaborative institution in
ind capability to sustain the improve-
living through proper management of nativ host country.
nent. 2. Improved nutrition of small
vegetation and small ruminants. 	 3. Avenues for effective extension
runinants. 3. Increased number of ani-
 programs will be made available to
ials as marketable products. 4. In-
 local and remote graziers.


:reased quality of animals reaching
 
nrkets. 5. Increased meat and milk
 
)roduction per unit area.
 

Project Purpose: To inventory all natural re- Conditions that willindicate purpose has been 
sources applicable to small ruminant pro-	 Assumptions for achieving pwo:achieved: End of project status.
1. Natural re-
 1. Vegetation in arid and semi-arid
duction. 2. To provide an understanding o 
ources are identified and quantified. 
 lands willproper management both of rangeland vege- . Documented evidence that vegetation 	

respond to grazing treat­
tation for sustained yield-and of the vast -mprovements are feasible. 3. Small 	

ments. 2. Water developments are
 
feasible. 3. Potential feed reserves
sheep and goat herds for increased produc- uminant husbandry practices can be en-
tion. 3. To provide workshops to train 	 are available to be included in the
anced. 4. Host country will have quan-
individuals in range management and small Iitative information to establish futur4 
overall scheme. 4. Host government
 

ruminant husbandry so they can effectivelytenure and management policies with re-
will develop legislation for imple­
mentation of the overall management
utilize the technology made available. 4. 3ard to small ruminant production, graz 
 plan. 5. Local graziers will accept
To educate individuals from the arid coun--ing management, and supplemental feed
tries at the graduate level, 	 government intervention and recom­programs. 4. Trained personnel in arid, 
 mendations.
 

-semi-arid ountries-..--
Outputs: 1. Data bank of soil, water, vegeta- Magnitude ofOutPuts: 1. Records of existing Assumptionsforachivingoutlut:
tion, animal, and feed resources available and potential carrying capacity of
to the host country. 2. Publications on 1. Host country has the organization,
small ruminants based on soil, water,
proper grazing management for improving vegetation, animal, and feed resources 
-al structure and leadership to
 

and maintaining native vegetation, nutri- insure outputs are realized.
2. Major publication bulletin at mid-
tive deficiencies and probable solutions, 	 2. Texas Tech will collaborate and
term and termination of project 
 support the project in total.
effective solutions to herd management 
 ("Small Ruminants and Management in
problems, quantity and value of potential 
 Arid and Semi-Arid Africa"). 3. Annual
feed supplements. 3. Workshops to train 
 seminars and workshops. 4. At least 6,
arid country personnel. 4. 'A.S. graduates 
 arid country M.S. graduates. 5. At
trained in Range Manageme. and Small 
 least 12 M.S. thesis and 20 correspond
Ruminant Husbandry. 

ingpubl ications.
Inputs: Implementation Target (Type and Quantity)1. Host country;analytical laboratories, 	 Assumptions for provdinyi Inputs1. Host and/or arid country: analyti-
 1. Host country will agree to in­field stations and personnel from collabo- cal laboratory; Co-project leader; de-
rative institutions. 2. Texas Tech;labora- velop research center (i.e. labor, 	

puts as designated.
 
2. Texas Tech University will re­tories, expertise, guidance, and ad:inis- land, facilities); qualified B.S. can-
 tain qualified staff and facili­

tration. 3. AID contract with Texas Tech 
 didates seeking M.S. degree. 2. Texas
University. 	 ties.
Tech University: Analytical laboratory 
 3. AID will approve project and
field laboratory, project personnel, 
 provide funding.

on-sight project leader (collaborative
dollars from other American institutlo s
 
available). 3. AID: Budget at least
-
$200,000/year; selection of host coun­
try.
 



SOURCE OF FUNDS 

Funds Expended in 

FY - 1979 

US AID 

US LDC 

Texas Tech 

University 

US 

LDC 

LOC 

Budget Category 

I. Personnel 

P.I. Salary (Burzlaff 25%) 

Co-Investigators Salary 

Albin 25% 

9,000 

8,250 

Hudson 25% 6,500 

Bryant 25% 5,250 

African counterpart 
(on site leader) 

Clerical and Technical 2,000 12,700 

8,000 

15,000 

Labor 7,230 3,000 

Contributed Faculty Time 22,244 

Fringe Benefits 
(12% of 31,000) 

Total for Category 

3,72-0 

34,720 

-

7,230 34,944 28,000 

II. Major Equipment-Facilities-Etc. 

Site development 

Equipment 

Animals 

Total for Category 

5,000 

5,000 

45,000 

18,000 

63,000 

15,600 

15,600 

10,000 

30,000 

Ill. Travel 

Professional Staff 

Total for Category 

25,000 

25,000 

2,000 

2,000 

IV. Site Coordination and Support 30,000 

V. Other Direct Costs 

Laboratory Supplies 

Fuel, Oil, Utilities 

Total for Category 

10,000 

8,000 

18,000 

8,700 

8,700 

VI. Indirect Costs 
(55% of 31,000) 

Total Fiscal Year 1979 

17,050 

56.770 143,230 

19,219 
(55% of 34,944) 

80,463 58,000 

Total 

% Texas Tech Cost Sharing 

200,000 83,463 

42.5% 



FY - 1980 

Texas Tech 

SOURCE OF FUNDS US AID University LOC 

Funds Expended in US LDC US LOC 

Budget Category 

I. Personnel 

P.I. Salary (Burzlaff 25%) 9,000 

Co-Investigators Salary 

Albin 25% 8,500 

Hudson 25% 6,750 

Bryant 25% 5,750 

African Counter-part 
(on-site leader) 8,000 

Clerical and Technical 2,000 5,000 12,700 15,000 

Labor 6,560 5,000 

Countributed Faculty Time 22,900 

Fringe Benefits 
(12% of 32,000) 3,840 

Total for Category 35,840 11,560 35,600 28,000 

II. Major Equipment, Facilities, Etc. 

Site Development 2,000 38,000 25,000 

Equipment 10,000 2,000 

Animals 15,000- 15,000 

Total for Category 2,000 48,000 17,000 35,000 

III. Travel 

Professional Staff 20,600 2,000 

Students 9.400 

Total for Category 30,000 2,000 

IV. Site Coordination and Support 30,000 

V. Other Direct Costs 

Laboratory Costs 9,000 10,000 

Educational Support 3,000 5,000 15,000 5,000 

Fuel, Oil, Utilities 8,000 

Total for Category 3,000 22,000 15,000 15,000 

VI. Indirect Costs (55% of 32,000) 17,600 19,580 
(55% of 35,600) 

Total Fiscal Year 1980 58,440 41.560 89,180 78,000 

Total 200,000 89,180 

% Texas Tech Cost Sharing 44.5% 



SOURCE OF FUNDS 

Funds Expended in 

Budget Category 

FY - 1981 

US AID 

US LDC 

Texas Tech 
University LOC 

LOC 

I. Personnel 

P.I. Salary (Burzlaff 25%) 9,500 

Co-Investigators Salary 

Albin 25% 9,000 

Hudson 25% 7,000 

Bryant 25% 

African Counterpart 
(on-site Leader) 

Clericil and Technical 

Labor 

6,000 

2,000 5,000 

5,000 

13,500 

8,000 

15,000 

5,000 

Contributed Faculty Time 

Fringe Benefits 
(12% of 33,000) 

Total For Category 

4,020. 

37,520 10,000 

23,500 

37,000 28,000 

II. Major Equipment, Facilities, Etc. 

Site Development 

Equipment 

Animals 

2,000 14,256 

5,000 10,000 

16,500 

25,000 

10,000 

Total for Category 2,000 19,256 26,500 35,000 

11. Travel . 

Professional Staff 30,000 

Students 25,800 

Total for Category 55,800 

IV. Site Coordination and Support 30,000 

V. Other Direct Costs 

Laboratory Suppies 

Educational Support 

Fuel, Oil, Utilities 

Total for Category 

6,000 

6,000 

1,000 

10,000 

10,000 

21,000 

10,000 

5,000 

15,000 

15,000 

15,000 

VI. Indirect Costs 
(55% of 33,500) 

Total for Fiscal Year 1980 

18,424 

63,944 136,056 

20,350 
(55% of 37,000) 

98,850 78,000 

Total 200,000 98,850 

% Texas Tech Cost Sharing 49.4% 



Name: Donald F. Burzlaff 	  
 

Present Position: 	 Chairman and Professor, Department of Range and Wildlife
 
Management, 1973
 

Previous Positions:
 

Professor and Vice 	Chairman, Department of Agronomy, University
 
of Nebraska (2years)
 

Professor of Agronomy, University of Nebraska (4years)

Associate Professor of Agronomy, University of Nebraska (6years)
 

Education: 

Degrees Institution Year Major 

B.S. 
M.S. 
Ph.D. 

University of Wyoming 
University of Wyoming 
Utah State University 

1950 
1952 
1960 

Range Management 
Botany 
Range Management 

Honorary and Professional Societies: 

Society for Range Management 
American Society of Agronomy 

Sigma XI 
Gamma Sigma Delta 

Soil Conservation Society of America Alpha Zeta 
American Forage and Grassland Council 

African Experience: 

Niger, Mauritania, Senegal 

Publications: 

Burzlaff, D.F. 1971. Seasonal variations of the in vitro digestibility
 
of three sandhill grasses. J. Range Manage. 24-60-63.
 

Burzlaff, D.F. and D. C. Clanton. 1971, Production of upland hay
 
in the sandhills of Nebraska, Univ, of Nebraska. SB 517,
 

Daigger, L, A. and D. F. Burzlaff. 1972. Fertilization of sub-irrigated
 
meadows in western Nebraska. Univ. of Nebraska. SB 521,
 

Burzlaff, D. F. and L. A. Daigger. 1974. The impact of commercial
 
fertilizers on semi-arid grassland ecosystems. Proc. XII International
 
Grassland Congress. Vol. 11: 40-50.
 

Burzlaff, D.F., J. L. Launchbaugh, and J. Stubbendieck. 1975. The
 
growth and development of blue grama, Bouteloua gracilis. Texas
 
Tech University, Range and Wildlife Management Series #1,
 



Proposal for Research 
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Utah State University 

TITLE: Rangeland Research for Increasing Small Ruminant Production 

in Latin American Highlands 

STATUS: New Project 
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PRINCIPAL INVESTIGATORS: John C. Malechek, Philip J. Urness, Brien 
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Proposal Abstract
 

Rangeland Research for Increasing Small Ruminant Production in Latin
 

American Highlands
 

John C. Malechek, Philip J. Urness, Brien E. Norton, and Don D. Dwyer,
 

Utah State University
 

Rangelands provide the major or sole source of forage for sheep and
 

goats in many least developed countries (LDC's). However, these lands
 

are typically overgrazed and are producing at levels far below their
 

potential. For any animal improvement program to succeed, equal attention
 

must, therefore, be given to the forage resource. Research outlined in
 

the four major objectives below will seek to fill existing gaps in
 

information and technology peculiar to Latin American LDC's with highland
 

range areas. Additionally, and probably of greater long-term significance,
 

will be provisions for training LDC nationals in rangeland management and
 

science, and for training Ph.D.-level U.S. citizens in international
 

resarch, education, and development.
 

Specific objectives to accomplishment of these goals follow:
 

1. 	Ecological assessment of the existing range forage resource
 

in relation to prevailing environmental and resource-use
 

constraints.
 

2. 	Determination of specific plant:animal relationships (including
 

animal diets, forage preferences, forage quality, and intake)
 
as a basis for designing grazing management programs and
 
supplementary feeding practices.
 

3. 	Design ecologically sound grazing management practices to
 

insure improvement and sustained use of the range forage
 

resource, and assess the potential for manipulative range
 
improvement practices.
 

4. 	Conduct long-term controlled grazing trials designed to compare
 

improved range and animal materials and management techniques
 

to traditional animals and grazing practices. These trials
 

will provide a demonstration and research basis for continued
 

work by LDC nationals after the Title XII Program is phased-out.
 

The over-all philosophy of this research is one of integration of
 

range management into the overall production system, including the
 

physical and biological environment, domestic animals, and people.
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A. Description of Problem
 

Increasing production of domesticated small ruminants has been
 

recognized as a logical and viable alternative for improving the economic
 

and social welfare of least developed countries (LDC's). However, no
 

animal improvement program can proceed without primary attention to the
 

forage resource. In many LDC's, the only source of forage is from range­

lands, most of which have been historically overgrazed and are presently
 

producing at levels far below their potential.
 

Attempts to directly transfer U.S. range management technology to
 

LDC's has met only limited success, partly because of social and cultural
 

barriers,and partly because the basic biology and ecology of the systems
 

differ. Research is greatly needed to ascertain the specific ecological
 

limitations to range improvement and increased production that are
 

operating in the particular LDC's. The additional, and probably greater,
 

need is for training and education of a cadre of native scientists and
 

resource managers who are likely to have personal interests in the
 

continuation of range and animal improvement programs after the U.S.
 

technical experts have withdrawn. The objectives and activities described
 

in this proposal form a component part of a larger research program
 

aimed at providing technical information and training to LDC's of the
 

Latin American highlands.
 



B. 	Objectives
 

1i Ecological assessment of the range forage resource.
 

a. 	Determine present condition (successional status) and
 

productivity of important plant communities, including
 

the following variables.
 

1. 	seasonal trends and fluctuations in primary productivity.
 

2. 	botanical composition of important plant communities.
 

3. 	effects of climatic variations on vegetational response
 
emphasizing drought impacts.
 

b. Determine the ecological potential (including both kinds
 

and amounts of vegetation) for important range inventory
 

units (range sites).
 

c. 	Monitor plant community succession/retrogression in relation
 

to climate and grazing management.
 

d. 	Describe and delineate important soil taxonomic units and
 

define edaDhic limitations to range improvement and forage
 

production.
 

2. 	Plant:animal relationships.
 

a. 	Determine diets and feeding behavior of sheep and goats, as
 

affected by season, species of animal, and influence of
 

other competing large and small herbivores.
 

b. 	Describe the annual forage quality cycle by season, range
 

site, and management practices and in relation to established
 

animal requirements for maintenance, weight gain/loss,
 

gestation, lactation, and hair or wool production.
 

c. 	Ascertain forage intake by the grazing animal in relation
 

to nutritive requirements and environmental constraints.
 



J 

d. 	Design and test practical supplementary feeding programs,
 

based on information derived from activities a, b, and
 

c above.
 

3. 	Range improvement
 

a. 	Based on information derived from Objectives 2 and 3,
 

devise systems of grazing management aimed at improving
 

productivity and quality of range forage.
 

b. 	Investigate potentials for use of controlled burning and hand­

removal where appropriate, and for 	use of sheep and goats as
 

biological control agents for undesirable woody plant species.
 

c. Assess potential for planting native and introduced forage
 

species (as potential sources for supplemental feed in 2d
 

above).
 

4. 	Establish controlled grazing trials designed to test applicability
 

of 	improved range and flock management techniques and practices,
 

including the following factorial components:
 

a. 	traditional range management x traditional animal genotypes
 
and herd management
 

b. 	 traditional range management x improved animals and herd
 

management
 

c. 	improved range management x traditional animals and herd
 

management
 

d. 	 improved range management x improved animals and herd management
 



C. Project Approach
 

Rangeland production systems are, by their nature, extensive, often
 

involving large tracts of land with great variation in soils, vegetation,
 

and even climate. Such systems fit poorly into a highly-controlled,
 

traditional research context. Hence, the rangeland scientist must ultimately
 

develop his major activities on a parcel of land small enough that treatment
 

effects, when present, are not obscured by site variation. Yet, the area
 

must be sufficiently large to represent fairly the extensive system he
 

is attempting to study.
 

Considering these necessary trade-offs, our approach will be to first
 

ascertain (i.e. from existing publications, vegetation maps and reconnaissance)
 

the location and extent of economically and ecologically important forage
 

plant community types in the geographic region of interest, probably the
 

Altiplano region of Bolivia and Peru. Within the community type deemed
 

most important and representative of the region, a specific study site will
 

be located. This site, perhaps comprising 200-500 ha of land, will then
 

become the common location of much of the reoearch outlined under the Latin
 

American "Extensive System" (RTI, 1978). Additional to range management
 

investigations, much of the animal breeding and animal health research
 

will be performed on this site. Integration of these forage:animal
 

components on a common area is essential, as they exist as a unified system
 

in the natural environment. Data from these components will form the
 

nucleus for much of the systems analysis and modelling work on the forage:
 

animal subsystem. Local cultural constraints, particularly those that
 

relate to animal management, must be evaluated early in the site selection
 

process so as to include those factors in the investigations under
 

Objective 4.
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Although this primary site approach tends to optimize experimental
 

control for the kinds of activities generally contained in Objectives 2, 3,
 

and 4 of this proposal, additional locations in other important range
 

community types will likely need to be considered. The need for this
 

broader view is especially acute in relation to the ecological assessment
 

activities outlined under Objective 1. If necessary, one or more satellite
 

locations will be selected where investigations of a lower resolution are
 

appropriate. Also, some questions (e.g. determination of range and forage
 

conditions and animal production under extant local management) may be
 

amenable to study under cooperative efforts with lo'al pastoralists.
 

This over-all approach has worked well in an ecosystem-modelling study
 

now in progress in southern Tunisia (Wagner, 1974-1977).
 

Specific research will be conducted by project scientists and graduate
 

students who will spend varying periods of time at the primary study Zite.
 

Their residency periods will probably range from 1 month to 2 years and
 

will depend on the demands of the specific experiments performed.
 

Critical to the success of the entire project will be an individual
 

who might be called the resident site coordinator. This person will be
 

a facilitator and will be responsible for the day-to-day operation of the
 

project. He will hire and supervise resident technicians, coordinate
 

transportation, lodging, and activities of various project graduate students
 

and scientists, oversee facilities and animals, and will generally serve
 

as the in-country representative for the project. He will be directly
 

responsible to the principal investigators or their elected representative.
 

He must have an understanding of the needs and procedures of research,
 

but would not necessarily be engaged in project research. He must
 

reside in-country and should be familiar with local customs, language(s),
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and politics. Financial responsibility for his salary and operating
 

budget, and for development and maintenance of facilities and animal
 

herds will be shared by all projects. This expenditure, termed "LDC
 

Site Maintenance Share" in the project budget, will be shared as follows:
 

range management, animal breeding, and animal health @ 15% of each
 

respective project's total financial allotment; systems analysis,
 

economics, and sociology each @ 7.5% of their respective annual allotment.
 

Great potential exists for integration of research efforts by the
 

Latin American extensive and intensive programs. Tentative agreement
 

has already been established with the nutritionists in the intensive
 

program (P.I. Johnson) to cooperate and correlate experiments where
 

possible. Should satellite studies be located in Mexico, a great
 

potential exists there for studying intensive and extensive systems
 

side-by-side.
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D. 	Externalities Outside Direct Control of the P.I.
 

Only a few circumstances might arise that would totally negate some
 

level of success in the proposed work. The obvious ones are listed below:
 

1. 	Political upheaval, necessitating exit from the LDC.
 

2. 	Lack of cooperation by LDC's government.
 

3. 	Inability to maintain long-term control of the experimental
 
site.
 

4. 	Substantial reduction in funding by AID.
 

5. 	Withdrawal of support by Utah State University's administration.
 

Those possibilities that might lead to a premature exit from the
 

primary LDC could be mitigated by early establishment of linkages and even
 

a restricted level of research in another country (or countries) having
 

comparable small ruminant production systems.
 

Additionally, some of the fundamental work on animal nutrition,
 

feeding behavior, and plant-animal relations applicable to the LDC
 

outlined under Objective 2 can and will be conducted in the U.S. In the
 

eventuality of a premature exit from the primary LDC, this work could be
 

emphasized.
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E. 	Assumptions That Achieving Objectives Will Solve Problem
 

Rangelands supply the major part of the feedstuffs consumed by small
 

ruminants in many LDC's. Thus, it is generally assumed that efforts
 

directed toward increasing sustained production and utilization of range
 

forage will eventually be translated into improved animal production.
 

Specifically, we assume:
 

1. 	Ecological information on soils, plant communities and
 

environmental relationships will form the basis for scientific
 

range management in the LDC.
 

2. 	Improved range condition and environmental stability will result
 

through proper grazing management.
 

3. 	In(;reased grazing capacity can be achieved through improved range
 

condition.
 

4. 	Improved animal genotypes (products of the animal breeding
 

component) will require improved range forage for expression
 

of genetic potential.
 

5. 	Animal nutrition and production can be improved through
 

stabilization of seasonal variation in forage quality and quantity.
 

6. 	Grazing trials demonstrating improved range and animal management
 

will promote application of scientific principles by LDC producers.
 

7. 	A cadre of LDC professionals trained by this program will
 

implement grazing management and range improvement programs and
 

will continue research on range management problems.
 

8. 	U.S. graduate students trained through this program will be better
 

equipped to respond to range-related problems in LDC countries.
 

9. 	Utah State University will attain experience, contacts, and stature
 

that will improve its capabilities for responding to research,
 

educational and developmental needs of LDC's.
 



F. 	Outputs of Project
 

1. 	Range management principles and practices specifically applicable
 

to Latin American highlands.
 

2. 	Animal grazing management practices specifically applicable to
 

indigenous and improved animal genotypes in Latin American
 

highlands and other world highland areas.
 

3. 	Field demonstration areas for illustrating scientific range
 

and animal management practices.
 

4. 	Publications on range plant ecology, range animal management
 

and nutrition, range improvement procedures, and animal
 

production under various input levels of range technology.
 

Guidelines on education of students from LDC's in range science.
 

Foctr
 
5. 	-Six trained M.S. and Ph.D. students at the end of the initial
 

five years, and additional M.S. and Ph.D. students by the
 

end of the - hyear, assuming project time is extended.
 

6. 	Linkages with various National LDC institutions concerned with
 

range management, resource conservation, and animal production.
 

7. 	Linkages and cooperative research projects with other Latin
 

..erican institutions outside the primary LDC.
 



G. 	Technical Feasibility
 

We judge the proposed program of research to be both technically
 

feasible and accomplishable within the time limitations specified.
 

The ecological inventory and assessment described under Objective 1
 

can all be accomplished with time-proven methodologies that are not
 

limited by primitive conditions or equipment. The primary need is for
 

trained people and a limited amount of fencing material for establishment
 

of grazing exclosures. A meteorological station network capable of
 

measuring temperature, humidity, and precipitation will also be required.
 

Work under Objective 2 is considerably more dependent on technology
 

and access to well-equipped laboratory facilities. However, most of the
 

lab work will likely be done in the U.S. The major needs at the research
 

site will be for research animals that can be fistulated (to provide
 

representative dietary samples for botanical and chemical analysis) and
 

trained to wear equipment needed in forage intake determinations
 

(Objective 2-c). These a imals will be integrated into native herds or
 

else maintained as an experimental herd simulating native practices. No
 

major technical difficulties are anticipated. All of these approaches
 

have been successfully applied in other LDC studies (Greigo and Malechek,
 

1975). Detailed work on fundamental nutrition and behavioral aspects
 

is planned for comparison studies in Utah (under Utah Agr. Exp. Sta.
 

Projs. 755 and 771).
 

Work under Objectives 3 and 4 necessitates fencing and control over
 

a herd of experimental animals. Although' establishment of fenced pastures
 

is expensive, it is not a major technical limitation. However, maintenance
 

of fences and prevention of trespass by local flocks may present a
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significant administrative and sociological problem. The range management
 

and animal breeding projects will share animals and pasture facilities.
 

Grazing studies outlined under Objective 4 are viewed as the "capstone"
 

or critical evaluation of the entire range research project. This segment
 

is also designed for providing much of the focus of graduate student
 

training and instruction. Once such studies are applied on the ground,
 

they can also serve as a practical demonstration of "old" vs. "new"
 

technology. Hence, Objective 4 is a key element in our long-range
 

plan of research and development for Latin American highlands. However,
 

our objectives are so designed (in terms of subject matter and scheduling)
 

that essential components of the overall systems model will be derived
 

from work under Objectives 1 and 2.
 

Allied work relating to Objective 4 will also be conducted in
 

Utah (under Agr. Exp. Sta. 771). Although this U.S. research will not
 

have the inputs of indigenous LDC animals or traditional management
 

practices, it will offer perspective on the relation of range management
 

to animal production. It will also offer a fall-back contingency in
 

the event of difficulties of operating Objective 4 in the LDC.
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H. Time-Phased Scope of Work
 

The active data collection phase of this project is planned for
 

ten years, realizing that work will be subjected to major review and
 

evaluation after five years. The rationale for planning based on the
 

longer time is that most plant community responses (e.g. recovery from
 

overgrazing, variation in primary production in relation to climate,
 

responses to prescribed grazing treatments) are slow, and can be
 

reliably evaluated only over relatively long (>5 yrs.) periods.
 

The schedule of research activities is phased generally in the
 

order that objectives have been presented (Fig. 1). The first step,
 

essential not only to the range management project, but also to the
 

breeding and genetics and animal health projects, will be the location
 

and establishment of a suitable study site (hereafter termed the primary
 

site) where the major part of the integrated research will be done.
 

Contacts with and assistance from LDC institutions and the AID Missions
 

are prerequisite to this effort. Early assistance from program sociologists
 

will be required in obtaining a cursory evaluation of the socio-cultural
 

environment of the prospective study area and how this will relate to the
 

physical and biological conditions of the research.
 

Once a mutually suitable primary site has been established, detailed
 

ecological assessment of the area will proceed. At this point, work
 

will be sufficiently research-oriented that graduate student training
 

may begin (Fig. 2). Also during this time, secondary (low research
 

resolution) study sites will be located, as appropriate, in outlying but
 

ecologically important areas. The major purpose of the secondary sites
 

will be to give an ecological perspective to the detailed findings derived
 

from studies on the primary site.
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Objective 1 
Ecological assess­
ment of range plant ( 
communities 

Objective 2
 
Plant:animal
 
relations; animal
 
nutrition
 

I 
Objective 3 I
 
Range management
 
prescriptions; range I
 
improvement
 
practices applied
 

Objective 4 I 
Controlled grazing 
experiments I

I 

1 2 3 ' 4 ' 5 ' 6 ' 7 18 1 9 1 0 

Years
 

Fig. 1. 	Schedule of research activities, by objective. Each arrow
 
represents the approximate time-course for work under a
 
particular objective. Internal synthesis and review will occur
 
after 3, 5, 8 and 10 years of research. Vertical broken line
 
indicates point of major review by AID.
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1 | 2 | 3 | 4 

Years 

| 5 3 6 /97 | lu 
Totals 

M.S. Level II 
LDC Students l l I 

, 6 

II 
I. I 

US Student
 

Ph.D. Level
 

LDC Students 
 2 

US Students 011 I i i 1
 
1 5 

Enrollment/year:- -I -
M.S. 0 112 3 31 3- ­

Ph.D. 13 41 4 

Grand total students trained; 
 14
 

Fig. 2. Graduate student training schedule. Each arrow represents the
 

time course for a particular student. Shaded portions of arrows
 
indicate time student is in LDC performing research; unshaded portion
 
represents time in residence at USU for coursework, data analysis,
 
and writing.
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Work on Objective 2 (plant:animal relationships and animal nutrition)
 

will begin in the second year. This will provide time for the animal
 

breeding project to assemble a nucleus for its experimental flock, which
 

will also provide essential subjects for range plant:animal studies.
 

Graduate student training will intensify during this time, involving the
 

first LDC students (Fig. 2).
 

Implementation of Objectives 3 and 4 in the LDC is prsibly only
 

after a suitable amount of baseline ecological data has accumulated from
 

Objectives 1 and 2. We have projected approximately 3 to 3.5 years as
 

necessary for this baseline work (Fig. 1). Howevar, work on complemental
 

studies related to Objectives 2, 3, and 4 will already be underway in
 

Utah in the initial year of the project. These allied studies (see
 

Appendix for abstracts of these studies) will be supported in part by
 

the Utah Agricultural Experiment Station, but deal with principles and
 

hypotheses as related to the proposed project. They will be utilized
 

when and where they directly relate and will be especially valuable for
 

LDC graduate student training and research while these students are in
 

residence in the U.S. Appropriate parts of these Utah projects will receive
 

funding support from this proposed small ruminant project.
 

Additionally, linkages will be established with other Latin American
 

countries during the initial year to ascertain where other related work
 

is being done or is anticipated. The Range Science Department at Utah
 

State University presently maintains a viable connection (largely through
 

former graduate students) with the Rancho Experimental La Campana in
 

Mexico. This group is presently expanding studies on range goat
 

systems (Fierro et al., 1977). We will promptly attempt to foster
 

cooperative studies with them, and will investigate other alternatives
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in additional Latin American countries represented in the highland
 

ecozone. John Malechek (P.I.) tentatively plans to spend part of a
 

pending sabbatical leave (Sept. 1978-Aug. 1979) investigating and
 

establishing such linkages. Cooperative development of these related
 

projects will be pursued. Where appropriate, they will be supported by
 

partial funding from this project.
 

Assuming approval for continuation of field research for the
 

entire ten years (Fig. 1), the final two years would be devoted to
 

collection of final field data on the grazing experiments (Objective 4)
 

and to synthesis and writing. Particularly close collaboration with
 

-the systems analysis project and the African range management project
 

%uuld be necessary during that period. Several major book volumes
 

areanticipated on range management for small ruminants in LDC's. These
 

volumes will synthesize and integrate detailed studies that are published
 

during the course of the project, and they will attempt to integrate
 

findings from the African extensive project for cross-continent perspective.
 

Additionally, practical, application-oriented extension bulletins and
 

other materials will be vrapared for use by LDC nationals. This will
 

require close collaboration with the AID Missions and national institutions.
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I. Project Monitoring
 

The key to efficient day-to-day operation of the project in the
 

LDC will be a highly-qualified site coordinator. Supervision of this
 

person will be maintained directly by project nrincipals who will spend
 

an aggregate of about 3.5 scientist months per year in the LDC, actively
 

engaged in research activities.
 

Scheduling of graduate student programs (Fig. 2) will provide
 

for a minimum of at least two U.S. students in the LDC at a time for
 

mutual support and low-level supervision. Also, schedules are arranged
 

for in-LDC overlap of exiting and entering graduate students to provide
 

an orientation period.
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J. 	Annual Review and Planning Process
 

Additional to standard review procedures prescribed by AID, we
 

plan periodic review of the range management project by four categories
 

of external authorities.
 

1. 	Institutional experts from the host-LDC, but not people directly
 

associated with the project. Appropriate designates from the
 

AID Missions will also be included in this group.
 

2. 	International experts on rangeland ecosystems and small ruminant
 

production.
 

3. 	Scientists associated with other projects of the small ruminant
 

CRSP. For example, regular review by and exchange of information
 

with Don Burzlaff (P.I.) of the African Extensive CRSP would
 

be mutually beneficial.
 

4. 	Administrators and designated representatives of Utah Agricultural
 

Experiment Station. These people will evaluate relationships
 

of the small ruminant CRSP to state-supported comparison
 

projects, and will specifically evaluate research conducted
 

under allied projects (through existing format of written annual
 

reports).
 

Review by the panel of intcirnational experts would logically best
 

correspond to the major 5-year review planned by AID. At that point,
 

accumulated data will be summarized by interim publications. Final
 

publications from work under Objective 1 will be possible at that time.
 

Major objectives will be critically analyzed and possible new research
 

directions could be explored.
 

Review by in-LDC experts, as well as other CRSP scientists will
 

occur on a more frequent basis, probably biannually. A second major
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project review would logically fall at the end of the eighth year when
 

decisions would be reached on continuation of field research beyond the
 

proposed ten years.
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L. BUDGET
 
1979 

Source
 

University LDC/Institution
 
Total AID Cost Share Cost Share
 

A. Personnel (s & w plus fringe) / ($000)- ------------
US 2 / 75.4 53.1 22.3 0.0 
LDC- 19.3 13.3 0.0 6.0 

Total 94.7 66.4 22.3 6.0
 
3 /

B. Equipment/Facilities/Animals 

US 89.2 20.0 69.2 0.0 
LDC 20.0 7.5 0.0 12.5 

Total 109.2 27.5 69.2 12.5 

4/C. Travel and Per Diem-

US 2.0 2.0 
US/LDC 9.0 9.0
 
LDC 1.0 1.0 

Total 12.0 12.0
 

D. LDC Site Maintenance Share 30.0 30.0
 

E. Other Direct Costs-
/
 

US 3.9 1.1 2.8 
LDC 0.0 0.0 0.0 

Total 3.9 1.1 2.8
 
F. Indirect Costs6/ 

(60% of $54.0) 32.4 32.4 0.0
 

G. Annual Total 282.2 169.4 94.3 18.5
 

H. University Cost Share as a
 
Percentage of AID Funds 55.7% 

(Footnotes on p. 26)
 



L. BUDGET
 
1980
 

Source
 

University LDC/Institution
 
Total AID Cost Share Cost Share
 

A. 	Personnel (s & w plus fringe)1--------- ($000)- ------------


US2/ 84.9 59.3 25.6 0.0
 
LDO= 
 27.6 21.6 0.0 6.0
 

Total 112.5 80.9 25.6 6.0
 

B. 	Equipment/Facilities/Animals3/'
 

US 73.4 0.0 73.4 0.0
 
LDC 15.5 3.0 0.0 12.5
 

Total 88.9 
 3.0 73.4 12.5
 

4/
C. 	Travel and Per Diem­

us 2.0 2.0
 
US/LDC 12.0 12.0
 
LDC 2.0 2.0
 

Total 	 16.0 16.0
 

D. LDC 	Site Maintenance Share 30.0 30.0
 

E. 	Other Direct Costs
5/
 

US 	 4.1 1.1 3.0
 
LDC 	 0.0 0.0 0.0
 

Total 	 4.1 1.1 3.0
 
F. 	Indirect CostsT6/
 

(60% of 	$68.0) 40.8 40.8 0.0
 

G. 	Annual Total 292.3 171.8 
 102.0 18.5
 

H. 	University Cost Share as a
 
Percentage of AID Funds " 59.4%
 

(Footnotes on p. 26)
 



L. BUDGET
 
1981 

Source
 

University LDC/Institution
 
Total AID Cost Share Cost Share
 

A. 	Personnel (s & w plus fringe)l/ -------- ($000)- ------------


US2/ 92.0 62.3 29.7 0.0
 
LDC- 46.1 37.1 0.0 9.0
 

Total 	 138.1 99.4 29.7 9.0
 
3/


B. 	Equipment/Facilities/Animals
 

US 77.8 0.0 77.8 0.0 
LDC 22.5 10.0 0.0 12.5 

Total 100.3 10.0 77.8 12.5 

C. 	Travel and Per Diem4
 

US 2.0 2.0
 
US/LDC 	 16.0 16.0
 
LDC 	 2.0 2.0
 

Total 	 20.0 20.0
 

D. LDC 	Site Maintenance Share 30.0 30.0
 

E. 	Other Direct Costs
5 / 

US 4.9 1.7 3.2 
LDC 0.0 0.0 0.0
 

Total 4.9 1.7 3.2
 
F. 	 Indirect Costs 6/ 

(60% of 	79.3 + 23% of 6.0) 50.0 50.0 0.0
 

G. 	Annual Total 343.3 211.1 110.7 21.5
 

H. 	University Cost Share as a 
Percentage of AID funds - 52.4% 

(Footnotes on p. 26)
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L. 	BUDGET
 
1982 

Source
 

University LDC/Institution
 
Total AID Cost Share Cost Share
 

/A. 	 Personnel (s & w plus fringe) -($000)
 

US 82.0 50.5 31.5 0.0

LDC 	 69.6 56.1 0.0 13.5
 

Total 	 151.6 106.6 31.5 13.5
 

3 /
B. 	 Equipmen/Facilities/Animals 

US 82.5 0.0 82.5 0.0
 
LDC 15.5 3.0 0.0 12.5
 

Total 	 98.0 3.0 82.5 12.5
 

C. 	Travel and Per Diem
4/
 

us 	 3.0 3.0 
US/LDC 	 18.5 18.5
 
LDC 	 2.0 2.0
 

Total 	 23.5 23.5
 

D. 	Site Maintenance Share 30.0 30.0
 

E. 	 Other Direct Costs
5 / 

US 	 7.3 3.7 3.6 
LDC 	 0.0 0.0 0.0 

Total 	 7.3 3.7 3.6
 
F. 	 Indirect Costs76/ 

(60% of 82.7 + 23% of 6.0) 51.0 51.0 0.0 

G. 	 Annual Total 361.4 217.8 1.6 26.0 

H. 	University Cost Share as a
 

Percentage of AID Funds 54%
 

(Footnotes on p. 26)
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L. BUDGET
 
1983 

Sourt-r 

University LDC/Institution
 
Total AID Cost Share Cost Share
 

A. 	Personnel (s & w plus fringe) l/ -------- ($000)- ------------


US 2/ 83.1 49.8 33.3 0.0
 
LDC- 77.2 63.7 0.0 13.5 

Total 160.3 113.5 33.3 13.5 
/

B. 	 Equipment/Facilities/Animal-

US 87.5 0.0 87.5 0.0 
LDC 16.0 3.5 0.0 12.5 

Total 103.5 3.5 *87.5 12.5 

C. 	 Travel and Per Diem4 / 

US 2.0 2.0
 
US/LDC 19.0 19.0
 
LDC 	 2.0 2.0
 

Total 	 23.0 23.0 

D. 	LDC Site Maintenance Share 30.0 30.0
 

/
 
E. 	Other Direct Costs-


US 	 8.6 4.8 3.8 
LDC 	 0.0 0.0 0.0Total Cos 6/ 8.6 	 4.8 3.8

F. 	 Indirect Costs­

(60% of 	88.3 + 23% of 9.0) 55.1 55.1
 

G. 	 Annual Total 380.5 229.9 124.6 26.0 

H. 	 University Cost Share as a 
Percentage of AID Funds 54.2% 

(Footnotes on p. 26)
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Footnotes to Budget Entries
 

1/
 
--	 Personnel salaries, graduate student stipends, and salaries for a
 

half-time technician and a half-time secretary. Includes a 23%
 
fringe benefit package for all salaries and wages except graduate
 
student stipends. Salary data derived from Appendix Table 1.
 

2/ 	Allocation of AID funds based on proportion of project scientists
 
time spend in LDC, plus all graduate student stipends paid to students
 
while in LDC. Example: 1981 budget,
 

(1Grad Stipend @ 6.0+ [(99.4 x 0.5 SY spent in LDC) 37.1

M..6 	SY'allocated to project)] =
 

3/ 	 Permanent equipment and facilities not already counted in indirect
 
costs. Includes animals, vehicles, and research sites. In case
 
of USU cost-share component, portions of on-going US research
 
directly related to Small Ruminant CRSP are included.
 

4/ Travel and Per Diem
 
Air fares, per diem, automobile rental, local mileage for project
 
principles and graduate students.
 

5/ 	 Report preparation, reproduction, publication, minor equipment
 
(expendable), office supplies, supplies for animal maintenance,
 
insurance for overseas travel, visas, immunizations, postage,
 
.telephone, translation services, books, maps, computer services.
 

6/
6/ 	 Indirect costs calculated as 60% of salaries and wages for project
 

principals, technicians, and secretaries, and graduate students
 
while in residence in U.S. Calculated as 23% of graduate student's
 
stipends while they reside in LDC.
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Table 1. 	Allocation of AID funds to personnel salaries and wages (budget
 
category A): Detailed cost summary, annual basis.
 

Grad
 
Professional Student Technician Secretarial Total
 

Year SYL/ $000 SY27 0 SY $000 SY $000 SY $000
 

1979 1.5 42.0 0.00 0 0.5 6.0 0.5 6.0 2.50 54.0
 

1980 1.5 43.6 1.00 12 0.5 6.2 0.5 6.2 3.50 68.0
 

1981 1.6 48.5 2.00 24 0.5 6.4 0.5 6.4 4.50 85.3
 

1982 1.7 51.5 2.25 27 0.5 6.6 0.5 6.6 4.95 91.7
 

1983 1.8 56.7 2.25 27 0.5 6.8 0.5 6.8 5.05 97.3
 

-/ Scientist Year (SY) equivalent based on $28,000 in 1479 and increased 4%
 
annually.
 

2/ 1.0 Grad Student = 0.5 SY @ $6,000 per year stipend.
 

Does not include professional scientists' time contributed by USU.
 



Table 2. Project scientists' assignments, time allocations, and.time to be
 
spent in LDC.
 

Name and Expertise 


John C. Malechek 

Range Mgt.; 

Range animal 

nutrn. 


Brien E. Norton 

Ecosystems 

anal. range
 
ecology
 

Philip J. Urness 

Range animal 

relations;
 
range mgt.
 

Don D. Dwyer 

Research
 
administr.
 
range animal
 
prod.
 

Unfilled Scientist 

Range ecol.; 

systems anal.; 

biostatistics
 

Assignment 


Principal Investi-

gator; research
 
leader on Objs. 2
 
and 4
 

Research leader 

on Obj. 1
 

Research leader 

Obj. 3
 

Proj. administr. 


Data aquisition, 

analysis, exp.
 
design, synthesis
 

Annual total: 


Time spcnt in LDC (SY's) 


Time Allocation (SY per year) /
 

1979 1980 1981 1982 1983
 

0.60 0.60 0.50 0.50 0.50
 

0.40 0.30 0.40 0.40 0.40
 

0.40 0.30 0.30 0.30 0.30
 

0.20 0.20 0.20 0.20 0.20
 

0.20 0.40 0.50 0.65 0.75
 

1.80 1.80 1.90 2.G5 2.15
 

0.30 0.40 0.50 0.60 0.70
 

1/
1/ 	Includes time budgeted for salaries on AID funds plus time contributed by
 

Utah State University.
 



Table 3. International travel: Detailed cost summary, annual average basis.
 

Traveler(s) 


Project principals 


Graduate students + 1 dependent each2l 


Total 


l/ Basic per-trip costs calculated as:
 

Round-trip fare $1,100
 
10-day in-transit
 

per diem 450
 
Excess baggage­

freight 150
 

Total: $1,700
 

2/ Only fares paid for dependents.
 

Average number Per-Trip/ 
round trips rate Total 
per year 

4 $1,700 $ 6,800 

1.5 3,000 5,250 

$12,050 



Table 4. Graduate student training: Detailed cost summary. 

U.S. Students 

Ph.D. (per-student basis) 

Stipend (6,000/yr. x 3 yrs) $18,000 
International travel and per diem 

(student + 1 dependent for 1.0 trip each) 3,000 

Total: $21,000 

M.S. (per-student basis) 

Stipend (6,000/yr. x 2 yrs) $12,000 
International travel and per diem 

(student + 1 dependent for 1 trip each) 3,500 

Total: $15,500 

LDC Students 

Ph.D. (per-student basis) 

Stipend (6,000/yr. x 2 yrs; only while in U.S.) $12,000 
International travel and per diem 

(student + 1 dependent, 2 trips each) 6,500 

Total: $18,500 

M.S. (per-student basis) 

Stipend (6,000/yr. x 1.50 yrs; only while in U.S.) $ 9,000 
International travel and per diem 

(student + 1 dependent, 2 trips each) 6,500 

Total: $15,500 



RESUME
 

Name: John C. Malechek 	 Associate Professor, Department of
 
Range Science, Utah State University,
 
Logan, Utah 84322
 

Date and place of birth: 
 

Education: B.S. Range Management, Texas Technological College, 1964
 
M.S. Range Science, Colorado State University, 1966
 
Ph.D Range Science (animal nutrition), Texas A & M University, 1979
 

Areas of specialization:
 

Range management: Design of grazing management systems; range inventory
 
and analysis; forage production and utilization
 

Range animal nutrition: Analysis of animal diets, forage quality, forage
 
consumption and digestibility (incKudes both domestic and wild ungulates).
 

Grazing animal bel -,ior: Analysis of animal food preferences; behavior in
 
response to u :zher, animal use of time and space.
 

Experience in following geographical areas in the United States: Western
 
Texas, central Colorado, and throughout Utah.
 

International experience:
 

Work with small ruminants in Tunisia and directed graduate students from
 
three for*-4gn countries.
 

Relevant publications:
 

Malechek, J. C., K. J. Kotter and C. H. Jensen. 1978. Nutrition and
 
production of sheep in response to intensity and dur.-tion of
 
spring grazing. Journal of Range Management. 31 (in press).
 

Malechek, J. C. and B. M. Smith. 1976. Behavior-of range cows in
 
response to weather. Journal of Ran;e Management. 29:9-12.
 

Griego, R. R. and J. C. Malechek. 1975. Sheep and goat grazing
 
responses in the Tunisian pre-Sahara. Proceedings, Western Section,
 
American Society of Animal Science. 26:151-154.
 

Smith, A. D. and J. C. Malechek. 1974. Nutritional status of prong-horn
 
antelope (Antilocapra americana) in Utah. Journal of Wildlife
 
Management. 38.
 

Malechek, J. C. and C. L. Leinweber. 1972. Forage selectivity by goats
 
on lightly and heavily grazed ranges. Journal of Range Management.
 
25:105-111.
 

Malechek, J. C. and C. L. Leinweber. 1972. Chemical composition in in
 
vitro digestibility of forages selected by goats on lightly and
 
heavily stocked ranges. Journal of Animal Science. 35:1014-1019.
 



SMALL RUMINANT COLLABORATIVE RESEARCH SUEPORT PROGRAM 

Title: 	 Evaluation and genetic improvement of sheep and goats
 
in extensive management systems.
 

New
 

Grantee: 	 Montana Stste University, Department of Animal and
 
Range Sciences through University of California,
 
Davis - Management Entity
 

Principle 	Investigators: R. L. Blackweil
 
P. J. Burfening
 
D. D. Xress
 

Duration: 10 years with review after 5 years
 

Annual estimated cost*: 

1978-79 1979/80 ­ 1982/83 

AID $200,000 $200,00 
U. S. Institution 61,882 61,982 
LDC Institutions 40,000 80,000 

*Estimated costs based on 1978-79 data.
 

Prior funding: None
 

AID Project Manager:
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2. DETAILED DFSCRIPTION OF PROJECT. 

A. DESCRIPTION OF THE PROBLEM 

In many arid/semi-arid regions where sheep and goats are pro­

duced under extensive conditions, animal numbers are often excessive.
 

Hence the capabilliy of the feed resource is inadequate to properly
 

nourish these animals for optimum production. This over grazing 

has resulted in low animal productivity and accentuated poverty con­

ditionsamong the people. Since grazing by food producing animals is 

the best practical method for harvesting most of the natural vegetation
 

in these regions of the world, it is essential that balance between
 

the feed resource and numbers of animals be achieved to insure pro­

ductive livestock industries. In the process of attaining this balance,
 

it is particularly important that animal productivity be improved
 

genetically to the greatest extent possible. Opportunity to improve
 

the productivity of animals by genetic means is usually substantial
 

in most populations. There is reason to believe this opportunity
 

pertains in many sheep and goat populations of the lesser developed
 

countries. Therefore, a strong genetic/animal breeding component in
 

the Small Ruminants Collaborative Research Support Program is necessary
 
C 

in achieving the program goals.
 

The introduction of an effective, systematic breeding program
 

into extensive production systems in the LDCs may be difficult. This
 

is due, in part, to lack of specific knowledge of the culture, the
 

animals and the environmental constraints. Examples are numerous
 

where attempts to transfer genetic stocks from favorable to unfavorable
 

environments have been unsuccessful. It has been shown rather clearly
 

from basic researchlthat progress from selection under "unfavorable"
 

environmental conditions is more successful than similar selection
 

1Falconer, D. S. and M. Latyszewski. 1952. Environment in Relation to
 
Selection for Size in Mice. Journal of Genetics. 5167.
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practice under "favorable" environmental conditions when the breeds
 

are expected to perform under "unfavorable" conditions. Breeds or
 

genetic types that have evolved in the harsh environments undoubtedly
 

are relatively highly adapted to the environment and have developed
 

varying degrees if genetic resistance to local disease and parasites
 

and tolerance for marginal feed conditions. Therefore, breeding re­

search with indigeneous breeds in their native habitats appears to
 

be the most logical approach to the development of information and
 

methodology for changing genetic potential for improved food and fiber
 

production from these animals. The information derived from the pro­

posed research should have a high degree of transferability to similar
 

areas. Also, acceptance and implementation of the research results
 

by the people of the region where the work is done should be relatively
 

good.
 

The two major tools available to the animal breeder for changing
 

the heredity of animals are selection and the mating system. Although
 

crossbreeding has proven 
to be valuable in producing phenotypically
 

productive animals, it is difficult to xise systematically in pri.ice.
 

Selection is a powerful tool for improvement where .there is adequate
 

genetic variation, both interbreed and intrabreed, and in relL .ively 

inexpensive to apply. The potential gain from selection should al­

ways be compared with that of crossbreeding before a choice is made
 

1
between two breeding systems.. A comprehensive research project that 

embodies breed evaluation, interbreed and intrabreed selection, and 

the possibility of developing synthetic stocks from several indigeneous 

breeds is needed to provide basic information for the development of
 

1Turner, H. N. 
1976. Genetic Resources for Meat, Milk and Fiber Pro­
duction. Extensive Production Systems. In "Proceedings of a Workshop
 
on the Role of Sheep and Goats in Agricultural Development". Winrock
 
Report.
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sound animal breeding procedures under the environmental conditions
 

encountered. A direct added benefit would be the production of breeding
 

stock that should be acceptable to local sheep and goat raisers and 

which would produce genetic improvement in their animals. 

Little is known about the basic biological characteristics of
 

animals regarding adaptability to., and tolerance of, harsh 

environments. It will, therefore, be ess mtial to incorporate ex­

perimental procedures to provide data that will assist in the understanding 

of the phenomenon of adaptability. It is important to understand
 

these basic biological principles to insure that the processes of im­

proving animals genetically for the characteristics directly related
 

to food and fiber production do not run counter to the mechanisms of
 

adaptability and survival. Information on the interrelationship
 

among these characteristics should have value for many areas of the
 

world.
 

The need for animal breeding investigations in the total research
 

effort of the Small Ruminant CRSP to enhance the production of food 

and fiber from sheep and goats arises from (1) a paucity of research 

information on genetics and b- 1'g that is directly applicable to 

the animal populations and th- -.ronmental constraints likely to 

be encountered in the LDC's, (2) a limited understanding of the re­

lative importance of characteristics that contribute to adaptation to 

environmental stress and the interrelationships among these traits
 

and those that affect production directly,and (3)a lack of trained per­

sonnel and well tested methodology applicable to the LDC's for im­

proving animal productivity. 

To be effective in improving the food needs of the people in the
 

LDC's, the results of research must be accepted anu applied by the
 

livestock producers. Action programs resulting from animal breeding
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research must have the support of government and local agricultural
 

leaders. Local personnel must be trained in the scientific method,
 

in animal breeding theory and practice, and in improved animal hus­

bandry. They need to become an integral part of the research team
 

in the LDC, and be given responsibility for making application cf
 

the results in their own country. Procedures for implementing animal 

breeding technology needs further development. Therefore, a training 

component is an essential part of the project to insure that competent
 

personnel will be available to continue theprogram of research and 

implement the improvement program in the region.
 

B. 	OBJECTIVES
 

1. 	Determine the production norms for important biological and
 

production characteristics of indigeneous and/or introduced
 

breeds of sheep and goats, and identify those breeds that
 

have the highest genetic potential for increasing food and
 

fiber production under extensive systems of management in
 

the LDC's.
 

2. 	Develop superior breeding stocks by:
 

a. 	selection within existing breeds that exhibit superior
 

productivity, and
 

b. 	combining characteristics of several breeds into synthetic
 

stock(s) and subsequen selection.
 

3. 	Provide training at the Mater's level in animal breeding and
 

livestock managemert for students.(both foreign and domestic)
 

who will work in the LDC's.
 

4. 	Utilize superior breeding stocks to improve the productivity
 

of indigeneous herds and flocks.
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C. PROJECT APPROACH
 

Land, animals, facilities and certain personnel required for the
 

research program will need to be provided in the LDC's for a longterm
 

project (at least 10 years). The land resource will need to be adequate
 

to maintain the experimental animals required for the breeding research.
 

It is expected that the land, facilities, animals, labor and some tech­

nical personnel will be provided by the participating LDC's. Many of
 

these resources will also serve the mutual needs of the grazing manage­

ment and herd health improvement research projects in the Small Ruminant
 

CRSP. Some personnel should be used cooperatively, in particular a
 

position of "project manager" at each location which would be jointly
 

funded by several of the program components. Managerial control of the
 

experimental animals will be essential.
 

Objective 1
 

The first step in the breeding project, will be the evaluation of breeds
 

of sheep and goats to estimate population parameters and establish norms
 

for important biological and production characteristics. The evaluation
 

of several breeds to identify those that give promise of improving the
 

productivity of sheep and goats in the region would be conducted in
 

collaboration with the Germ Plasm Resource Development Program. De­

pending on the resources available, up to 8 or 10 distinctive breeds
 

or genetic types of each species should be evaluated in the first
 

four years of the project in each location.' A basic and highly use­

ful body of data from which guidelines for subsequent research will
 

be developed would be collected during this period.
 

Animals assembled for the first phase of the research will be
 

representative of the various breeds. Initial selection will be based
 

on availability and importance in the region, apparent adaptability
 



and disease resistance, anticipated performance for production
 

characteristics (milk, meat and fiber) and reproductive capacity.
 

Productivity levels and genetic variation in the breeds will be
 

assessed by selecting males from each breed and mating them in single
 

sire pens to 15-20 females and evaluating the resulting progeny for
 

as many characteristics as is considered necessary.
 

Traits to be considered in evaluation of the breeds will be:
 

1. Disease resistance and adaptabilit7
 

2. Reproduction
 

a. Age at puberty
 

b. Length of estrus and estrus cycle
 

c. Litter size
 

d. Gestation length
 

e. Breeding season
 

f. Regularity of reproduction
 

3. Maternal ability
 

4. Meat quantity and quality
 

a. Growth rate
 

b. Typical age and weight at slaughter
 

c. Mature size
 

d. Quality
 

5. Milk production
 

a. Quantity - length of lactation and level of production
 

b. Quality - fat and protein content
 

6. Fiber
 

a. Quantity
 

b. Quality
 

Extensive analysis of the data generated in the first phase of the
 

project will be required to estimate adjustment factors, make accurate
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breed comparisons and estimate genetic parameters. Data analyses will
 

be accomplished at Montana State Univeristy. Graduate students will
 

be actively involved in collection and analysis of the data.
 

Objective 2
 

The second phase of the project will be result-directed to a large
 

degree. The goal will be to further improve groups of animals that are
 

considered to have above average production potential. If one or more
 

breeds among those evaluated are clearly outstanding in many of the im­

portant production characteristics, additional experimental animals 

from these breeds will be assembled and intrabreed selection experiments 

will be initiated. The methods of selection will depend upon inform­

ation obtained from analysis of the data generated in the first pbase 

of.the project.
 

It is anticipated that one or more breeds may be identified in
 

each species that should be included in selection studies. The specific
 

goals in selection practiced within each breed may vary depending on
 

their expected role as sources of breeding stock and their degree of
 

excellence in the various production and adaptation characteristics.
 

At this point in the project a thorough review will be made to clarify
 

procedures and identify selection goals.
 

In addition, the second phase of the project will include selection
 

in "synthetic" stocks. Synthetic stocks will be produced by cioss­

breeding two or more of the superior breeds (as determined in phase one) 

to bring together complimentary traits from several breeds. These
 

populations will be mated inter se and selection procedures will be
 

initiated similar to that for the intrabreed selection study. Thus
 

there will be several individual breeding groups established (breeds
 

and synthetic stocks) and they will be subjected to similar selection
 

procedures. Suitable control populations will be maintained to insure
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that the effects of selection can be deteimined clearly, free from
 

the effects of environmental trends. The critical test of the genetic
 

value of these experimental breeding stocks will be the performance
 

of their progeny in the general population.
 

It may be desirable to introduce genes from wild populations
 

into the synthetic.stocks or to introduce breeding stock from out­

side the general region if there is good evidence from the Germ 

Pla..mResource Development Program that such addition might be bene­

ficial. This optionwill be kept open and the decision to exercise
 

it will be determined in consultation with PI's from other breeding/
 

,genetics projects, the systems modeling,and animal health groups and
 

from the Advisory Committee.
 

It is proposed to study the genetic basis of adaptation and
 

disease resistance. Jointly conducted subprojects with the animal
 

health scientists will be developed to study these facets of the
 

problem of improving productivity and adaptability and to clarify,
 

if possible, the underlying genetic basis of adaptation and disease
 

resistance.
 

Objective 3
 

People will be trained in the areas of animal breeding and live­

stock management. This will be done by (1)conducting shortcourses,
 

(2) training students from the LDC's at the master's level and (3) 

training students from the U.S. at the master's level. In addition
 

to training of the individuals directly involved in the research,
 

this will provide technically trained personnel to carry out Objective
 

four.
 

Shortcourses will be conducted in the LDC's at the research
 

locations. They would be of an approximate one month duration. Short­

courses will be designed for lay people and will teach the basics in
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management practices and animal breeding. The expirimental animals 

will be used to demonstrate the application of the research.
 

Students from the LDC's will be trained at the master's level
 

in the following manner. They will have close contact wit. the re­

search in the LDC at all times znd will spend the first year of their 

training at the research site. This will give the students opportunity
 

to become familiar with the project, to see how records are collected
 

and how selections are made, and to start making contacts with agri­

cultural leaders in the LDC. The last part of the training will be
 

at Montana State University. Appropriate courses and training in
 

genetics, animal breeding, statistics and support courses in computer
 

science, animal physiology, nutrition, meats and biology will be
 

taken. Data from the research in the LDC with which they are
 

familiar will be analyzed and interpreted in a master's level thesis.
 

Students from the U.S. would be trained in a similar manner ex­

cept that they will receive the to .rseworkand training at Montana 

State University before spending time at the research site in the 

LDC. This will provide additional highly trained personnel on site 

to Atid in the research. These students will then return to Montana 

State University to analyze their data and write the thesis. 

ObJective 4 

The final phase of the project will involve methods of utilizing 

the breeding stocks developed in the project under objectives 1 and 

2, to improve-.the animals of the country. Obviously, this would 

require an extension effort by the participating LDC's which would
 

incorporate this effort in a general livestock management and improve­

ment program. 

This could be accomplished by supplying males from the project
 

directly to sheep and goat producers with sufticient monitoring to
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determine the improvement produced. A decond method of utilizing 

the animals produced in the project to improve the sheep and goats
 

of the country would be to establish multiplier flocks. Males from
 

the project would be used to improve the multiplier flocks. Selected 

breeding animals from these multiplier flocks would then be made 

available to farmers throughout the country. 

This phase of the program is a necessary and logical step in 

animal improvement in an LDC. It would incorporate the products of
 

research and training. Our participation in this phase of the project
 

would be data collection and analysis to evaluate the breeding values
 

of selected animals and advisory to insure that principles and
 

practices in animal breeding were carried through to their logical 

conclusions.
 

Montana State University Supporting Projects and Facilities
 

Research at the Montana Agricultural Experiment Station on sheep
 

breeding methods addresses certain questions that are relevant to
 

this proposed project in th Small Ruminant CRSP. A long tera selection
 

experiment to improve fertility in Rambouillet sheep is generating
 

basic information concerning genetic efrects on ovulation rates, ferti­

lization rates, embryonic mortality and lamb survival. In a compli­

mentary project methods are being studied for increasing reproductive
 

performance in range sheep by introducing genetic material from a highly
 

prolific breed. These research projects will be considered supportive
 

of the project proposed herein. They will provide guides for experi­

mental techniques needed to evaluate sheep (and goats) for reproductive
 

performance and opportunity for graduate students to study sheep
 

husbandry under extensive management conditions. A relatively large
 

range area, approximately 10,000 acres, is used in part for this re­

search. In addition to sheep involved in the breeding project others
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others are utilized in management studies. A total of approximately
 

800 mature ewes, plus replacements, are involved in this research.
 

The Montana Agricultural Experiment Station also has good working 

relationships with the U. S. Sheep Experiment Station. This can be
 

further developed to incorporate training and additional research
 

opportunity for graduate students. The Montana Wool Laboratory can
 

provide training in wool technology.
 

D. CONDITIONS THAT INDICATE OBJECTIVES HAVE BEEN ACHIEVED
 

The development of genetically superior breeding stock as
 

measured by their own productivity and the productivity of their pro­

geny produced in breeding tests in multiplier flocks would be one
 

measure of the achievement of objectives 1 and 2. The rate of im­

provement in the breeding value of the experimentally developed stocks
 

would be a more critical measure of the effectiveness of the project
 

and this will be accomplished by experimental herd - control herd
 

comparison.
 

Publications in media suitable for local use, such as bulletins 

prepared by LDC personnel trained in the project, with pictorial
 

characterization of the research results and simply phrased statements
 

of methodology for utilizing the information, would be added indication 

that objectives 1, 2, and 3 had been achieved. Publication of re­

sults in international scientific journals that required critical editorial
 

review would indicate that the project had been productive of
 

scientifically sound information.
 

The training of technical and scientific personnel who demonstrate
 

capability of conducting independent research and of convincingly
 

transmitting the results of research to livestock producers will be a
 

further measure of success. The acceptance and use of the products
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of research (information and breeding stock) by individual local breeders 

to improve the productivity of their animals will clearly be the ultimate 

measure of success of the project.
 

E, ASSUMPTIONS ON ACHIEVEMENTS OF OBJECTIVES 

Certain conditions are required for successful achievement of 

objectives. These include (a) availability of resources (land, animals, 

facilities, and support personnel) on a continuing long term basis Cat 

least 10 years) in the LDC's and (b) control of the resources by the 

Principle Investigatorso that experimental procedures can be imposed 

on the animals and relevant data collected. Conditions that would pre­

vent or severely curtail the orderly execution of the experimental plans 

and achievement of objectives would include (a) failure of LDC to 

support the project in terms of needed resources on a continuing basis; 

(b) lack of commitment to the program by failure to authorize the
 

Principle Investigator or his representative-to control the research
 

and to make decisions that affect the integrity of the project; Cc)
 

severe and protracted drought or other natural phenomena that would
 

require abandonment of the exearimental effort; Cd) political unrest
 

that would adversely afilect continuity of the research. The achieve­

ment of objective 4 depends in a large part on the modification of
 

husbandry practices that will permit the effective use of selected
 

breeding stock from the project to improve.production potential, and
 

to establish animal selection as an integral part of local animal
 

husbandry practices.. This will require a change in management of male
 

animals to insure that selected males do in fact sire the next gener­

ation of progeny. If this concept cannot be achieved through educa­

tion, the ultimate success of the project ot improve production could
 

be hampered.
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F. ASUMPTIONS THAT ACHIEVING OBJECTIVES WILL SOLVE THE PROBLEMS
 

Improving animals genetically is but one facet of the solution
 

of the problem of increasing the production of animal products per
 

unit of land area. Closely associated with this effort are improving
 

the feed resource through range management and improving the health 

status of the livestock. If these three components (breeding, nutrition
 

and health) of the Small Ruminant CRSP and the systems modeling group
 

achieve their respective objectives to a major degree, the basic in­

lormation and necessary methodology for improving animal productivity
 

,wllresult. The research and training portions of the project are 

closely interrelated with regard to success.
 

G. OUTPUTS OF THE PROJECT 

The basic outputs of this project will be increased number of 

trained personnel, a substantial body of factual data that describes 

the potential for increased food and fiber from sheep and goats,
 

methodology for effecting genetic improvement within the environment~s)
 

that exist in the LDC's, and the production of experimental animals
 

that will improve the product:.on potential of indigeneous animals.
 

In addition, this project will provide experimental animals to
 

other projects in the Program to meet their needs in many instances,
 

particularly the range management and animal health projects. This
 

project can supply certain relevant data to the systems modeing
 

projects. Coordination of research activity among these four com­

ponents of the CRSP will be mutually beneficial.
 

3. TECHNICAL FEASIBILITY
 

The project as outlined, relies heavily on existing animal breeding
 

http:product:.on
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knowledge. The underlying principles of animal genetics, bio­

metrical relationships among animals in natural populations, and
 

application of the principles of selection to animal improvement
 

are well established. What is lacking in the LDC's are the
 

essential statistics concerning the indigeneous animal popula­

tions to guide the breeder in developing animal breeding plans
 

appropriate to the conditions. Effectiva animal breeding plans
 

can be developed if suitable numbers of experimental animals are
 

available from which to generate the necessary statistics. It
 

is less clear whether substantial impact on our understanding of
 

the biology of animal adaptation can be achieved. However, the
 

opportunity exists to study certain basic principles of animal
 

biology that relates directly to production problems.
 



FiNMCIAL PLAN*
 

1978-79
 

Fund Source
 

AD-Title XII MSU/ Each 
Item U.S. LDC's MAES LDC 

Salary-principle Investigators (1.25 36,520 

Salary - Other Faculty 9,60''. 3,000 

Salary - Clerical and labor 4,000 5,000 3,000 

Salary - Technicians 15,000 

Salary - Graduate Research Assistants 20,000 5,000 

Salary - Project Managers 20,000 

Support - Project Managers 20,000 

Personnel Benefits 5,313 5,460 2,094 

Indirect Costs - Campus (52%) 32,153 11,281 

Indirect Costs - Off-campus (35%) 15,561 

Domestic Travel (U.S.) 3,000 500 

Domestic Travel (LDC's) 8,000 

International Travel 15,000 

Computer 1,000 

Supplies, Fees, Feed & Pasture 2,000 3,000 10,000 2,000 

Comnunications 2,400 

Experi=ental Animals 6,000 6,000 

Office/Lab Rental 4,000 2,000 

Equipment 4,000 

Publications 

Less indirect cobts as cost sharing (1,846) 1,846 

Totals $112,140 $87,860 $61,882 $20,000 

Total AID-Title XII $200,000 

*See: Comments and assumptions regarding budget on the last page in this
 
section.
 



FINANCIAL PLAN.
 

1979/80 - 1982/83
 

.Fund 	Source
 

AID-Title Xii MSU/ Each
 

Item U.S. Overseas MAES LDC
 

a. 	Personnel (salaries and benefits)
 

R. L. 	Blackwell - 0.80 SY
 

P. J. 	Burfening - 0.27 SY 41,633
 

D. D. Kress - 0.20 SY
 

Graduate Research Assistants (4) 20,200 5,050
 

Other faculty 10,944 5,000
 

Technicians 17,100
 

Support staff 6,840 5,700 12,000
 

b. 	Major equipment, facilities and
 
livestock 17,000 13,000
 

c. 	Travel and per diem 2,000 18,000 , 500 

d. 	LDC site maintenance share 30,000
 

e. 	Other direct costs 2,300 12,774 12,800 10,000
 

f. 	Indirect costs 32,153 11,281
 

(indirect costs as cost sharing) (15,707) 15,707
 

g. 	Totals $98,286 $101,714 $61,982 $40,000
 

TOTAL 	AID-Title XII $200,000
 



FINANCIAL PLAN 

1978-79 

Fund Source 

Item 
AID-Title XII 
U.S. Overseas 

MSU/ 
MAES 

Each 
LDC 

a. Personnel (salaries and benefits) 

R. L. Blackwell - 0.80 SY 

P. J. Burfening - 0.25 SY 

D. D. Kress - 0.20 SY 

41,633 

Graduate Research Assistants (4) 

Other faculty 

Technicians 

Support Staff 

b. Major equipment, facilities and 
livestock 

c. Travel and. per diem 

d. LDC site maintenance share 

20,200 

3,000 

17,100 

5,700 

10,000 

23 00&-
30,000 

5,050 

10,944 

5,700 

.500 

3,000 

3,000 

12,000 

e. Other direct costs 

f. Indirect costs 

(Indirect costs as cost sharing) 

g. Totals 

2,000 

32,153 

(17,407) 

$98,986 

7,234 

7,980 

$101,014 

11,000 

11,281 

17,407 

$61,882 

2,000 

$20,000 

TOTAL AID-Total XII $200,000 



Total U.S. Fundin S2.163.0 
Date Prepred: May, 1978 

Project Title& Number: Evaluation 

NARRATIVE SUMMARY' 

and 
in 

Genetic Improvement of Sheep and Goats 
Extensive Management 

OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 
Program or Sector Goal: The broadar objective to Measures of Goal Achievement: Assumptions for ahievin goal targets; 
which this project contributes: 

Project Purpose: Conditions that will Indicate purpose has been Results of well designed breeding tests; Assumptions for achieving purposw 

To evaluate indigenous breeds of sheep adhisiw: End of project status, publication of experimental data and That a stabli political and social environ. 
and goats, identify those with genetic Experimental breeding herds develop statistical information that describes ment will prevail, that necessary cooper­
potential for increasing productivity of that will improve the genetic cap- levels of production, population char- ation and resources for the research from
To increase the ability for food and fiber producti acteristics, and opportunity for improve- LDC's will emerge, that potentially comn­animals in the regions, of sheep and goats in the region. ment. Success of training program eval- petent personnel will be available to 
number and competence of animal breeding Published results of research and uated by increase in number and level of participate in the program, that continued 
specialist s in the LDC's. Develop pro- formulated breeding plans usveu( competence of scientific and technical funding of sufficient magnitude will be 
animals under local conditions. Published personnel and their participation in the provided to carry out the work. 

research resulza thiat have broad project. 
scientific interest and application 
to other areas. Increased number o 
trained scientific and technical 

Outputs: Magntudaof Outputs: personnel. PerrAssumptions for achieving outputs: 
Publications in forms suitable for use Peer review of scientific publications at That the projects are sufficiently large 
In LDC's and by scientific personnel Publications include relevast infor- HSU and editorial review by publishing (numobers of experimental animals and 
throughout the world. Increased level of mation to develop programs for en- journal. Applied publications reviewed training component) to insure biolog­
competent, technical personnel in animal etic improvement. Train at the by HSU, Technical Committee and personnel ically and statistically meaningful data 
breeding. Production of breeding animals H.S. level three to five students in LDCs. Training evaluated according w1 be derived, that a sufficient number 
that will transmit superior production annually, provide inservice train- to policies and standards at MSU. Animal of breeding animals will be produced and 
potential to their progeny. ing for technicians and leaders in evaluation based on accepted procedures utilized to have an impact on the characto 

animal production. Animals rso- in animal breeding. of the animal populations locally. That. 
duced in the project with documente eaough trained personnel will result to 
superiority made availabie to the carry out meaningful research and teach­
producers. ing programs in the LDC'e. 

Inputs: Implementation Target (Type and Quantity) Annual review of project execution on Asumptions for providing Inputs: 

AID-Title XII funds, Support from Montana Establish LD'_ contacts, planning site by P's, evaluation of progress That project will be approved by JRC and 
State University in a closely related and initiation of research 1978-79, reports, publications by Technical and AID, that project will be funded by AID 
sheep breeding research project, exper- breeds evaluation, initial selectIorL Advisory Committees and JRC and AID. and acceptance by MSU administration, thai 
lenced personnel to guide the project, and specific matings made during Training component evaluated by HSU, PlIs LDC's will collaborate in the work as ind: 
support from LDC institutions in terms of 1979-83, selection experiments and and representatives of LDC's. cated, that the necessary additional sciei 
scientific and technical personnel, labor evaluation of selected stocks in tific and technical personnel can be empli 
facilities, animals and land. multiplier herds 1983-88. to assist with the research. 
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RESUME'
 

Robert L. Blackwell
 

Education:
 
New Mexico State University - B. S. (Agriculture) 1949
 

Oregon State University - M. S. (Animal Genetics) 1951
 

Cornell University - PhD. (Animal Breeding) 1953
 

Experience: 
Assistant Professor, Department of Animal Husbandry
 

New Mexico State University (1953-57)
 

Associate Professor, Department of Animal Husbandry
 
New Mexico State University (1957-December 1958)
 

Director, U. S. Sheep Experiment Station, Agricultural
 
Research Service, U.S.D.A. (January 1959-February 1966)
 

Professor of Animal Science and Head, Department of Animal and Range 

Sciences, Montana State University (March 1966-present) 

Additional Applicable Experience 

Member of Consultant team on Agricultural Experiment Station Development 
. in Saudi Arabia. November, 1975. 

Geneticist in Cooperative State Research Service, USDA, under Intergovern­

mental Personnel Act, November, 1976 - June, 1977. 

Served on Western Regional Task Force on Regional Research Planning. 

Pub lications 

Hulet, C. V., S. K. Ercanbrack, D. A. Price, R. L. Blackwell and L. 0. Wilson. 

1962. Mating behavior of the ram in the one-sire pen. 

Hulet, C. V., S. K. Ercanbrack, R. L. Blackwell, D. A. Price and L. 0. Wilson.
 

1962. Mating behavior of the ram in the multi-sire pen. Journal of Animal 

Science. 21:865.
 

Hulet, C. V., R. L. Blackwell, S. K. Ercanbrack, D. A. Price and L. 0. Wilson.
 

1962. Mating behavior of the ewe. Journal of Animal Science. 21:870. 

of feed and lengthHulet, C. V., R. L. Blackwell, and others. 1962. Effects 
of flushing period on lamb production in range ewes. Journal of Animal 

Science. 21:505. 

Burfening, P. J., J. L. Van Horn, and R. L. Blackwell. 1971. Genetic and
 

Phenotypic parametrs in Rambouillet ewe lambs with special reference to
 

estrus as ewe lambs. Journal of Animal Science. 33:919. 



IROJECT TITLE: 	 A Program to Improve Sheep and Goat Production
 
by Reduction of Disease Losses (Herd/Flock Health
 
Progkam)
 

hEW OR EXTENSION: New Project 

IRANTEE: Washington State University, Pullxnan, Washington 

IRINCIPAL INVESTIGATOR: William G. Huber 

IURATION: Five years with renewal option 

IOTAL ESTIMATED COSTS, BY YEARS:1 

Agency for 
International Institution 
Development Cost Sharing Total 

ear 1 $149,999 $105,365 $255,364 
,Year 2 $149,999 $105,365 $255,364 
Aear 3 $149,999 $105,365 $255,364 
Year 4 $149,999 $105,365 $255,364 
1ear 5 $149,999 $105,365 $255,364 

iTotal $749,995 $526,825 $1,276,820 

Cost Sharing 
as Percentage 

of Total 

41.26% 
41.26% 
41.26% 
41.26% 
41.26% 

41.26% 

LDC 

$48,907 
$48,907 
$48,907 
$48,907 
$48,907 

$244,535 

PRIOR FUNDING: None 

&D MANAGER: 

,The budget required for Years 6-10 are estimated in the narrative
 
1section.
 



ABSTRACT
 

Diseases, acute and chronic, especially internal and ecto­
parasitic diseases, reduce production efficiency of sheep
 
and goats throughout the world. Thus, there is unnecessary
 
wastage of nutrient resources. The objective of this proposal

is to implement effective preventive, therapeutic, and
 
control measures to reduce mortality and disease prevalence

in LDC's. This program will increase the production of food
 
and fiber in the LDC's and will provide additional valuable
 
information for the sheep and goat growers in the United
 
States. In order to meet this objective, the following

approach will be taken: (1) Assessment of the prevalence and
 
economic significance of small ruminant diseases and ecto­
parasites; (2) adaptation and modification of known success­
ful control and prevention programs, development of new
 
research and development approaches to small ruminant diseases,

and initiation of a program of improved animal health
 
management, chemoprophylaxis, and therapeusis; (3) coordina­
tion of information regarding small ruminant diseases with
 
nutrition, genetics, and land management in the establishment
 
and implementation of herd and flock health programs; (4)
 
expansion of the technologies within the LDC through inter­
action with their scientists and providing graduate education
 
for selected students from LDC's; (5) assist the LDC in
 
training existing personnel as animal health technicians
 
(paraprofessionals) in disease control programs,- diagnostic,
 
extension, and research techniques -important to HHP's; and
 
(6) assist the LDC in developing a health care delivery
 
system incorporating the application of new technologies to
 
small ruminant resources.
 

The establishment of a small ruminant health project will
 
result in the harvesting of a necessary and critical body of
 
knowledge to address disease problems of small ruminants.
 
Expanded and improved communications programs will.develop,

bridging the gap of information from research to practical
 
application under field conditions. The improved disease
 
prevention and control methods will eventually dominate
 
disease treatment, a less efficient approach. This program

will result in more food and fiber becoming available in
 
the LDC and an improvement in production efficiency.
 



2(a) 	 DESCRIPTION OF PROBLEM 

Diseases, acute and chronic, especially internal and
 

ectoparasitic diseales, reduce production efficiency of
 

sheep and goats throughout the world. Thus, there is unnecessary
 

wastage of nutrient resources. Effective preventive, therapeutic,
 

and control measures to reduce mortality and disease prevalence
 

can facilitate significant production of increased food and fiber
 

in areas of LDC' s as well as providing valuable information for
 

the sheep and goat growers in the United States. Data from current
 

research projects and ongoing Herd Health Programs (HHP's) at our
 

institutions relating to the following disease and parasitic 

conditions would be directly applied tc LDC's: reproductive
 

diseases such as vibriosis, enzootic abortion, and brucellosis;
 

parasitic diseases such as liver flukes, coccidiosis, and
 

hemonchiasis; and viral and bacterial diseases of the neonate.
 

-This research data, in coordination with input from the fields of
 

nutrition, genetics, land management, and animal husbandry will be
 

.used to develop effective HHP's in the target LDC. Disease
 

prevention and control should eventually dominate disease treatment,
 

,a less efficient approach. There are several diseases of small
 

ruminants in LDC's that can be controlled by present technologies
 

and animal health management utilized in U.S. flocks having Herd
 

Health Programs.
 

2(b) 	OBJECTIVES OF PROJECT
 

1. 	 To assess the prevalence and economic significance of major
 

small ruminant diseases and ectoparasites.
 



3 

To adapt and modify known successful contol and prevention
 

programs, to develop new research and development
 

approaches to small ruminant diseases, and to initiate
 

a program of improved animal health management, chemoprophylaxis,
 

and therapeusis.
 

3. 	 To coordinate information regarding small ruminant diseases, 

nutrition, genetics, animal husbandry, and land management in 

the establishment and implementation of HHP's. 

To expand the technologies within the LDC through interaction 

with their scientists and provide graduate education for 

selected students from LDC's. 

To assist the LDC in training existing personnel as animal 

health technicians (paraprofessionals) in disease control 

programs, diagnostic, extension, and research techniques 

important to HHP's. 

To assist the LDC in developing a health care.delivery system 

incorporating the application of new technologies to small
 

ruminant resources. 

(c) PROJECT APPROACH
 

The initial phase will include establishment of a working
 

elationship with the collaborating institution. During this
 

eriod, sheep and goat disease prevalence data will be gathered
 

,ith the assistance of LDC professionals and cooperative growers.
 

fn-site surveys of sheep and goat operations will also be con­

ucted. The followLng are examples of items which will be included
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in the survey: regional or location effect, seasonal variation,
 

morbidity, mortality, management practices, existing control methods,
 

and regulatory disease control practices.
 

The disease assessment survey data'will be used as a basis
 

for the facilitation and the expansion of ongoing sheep and
 

goat disease research programs to the needs of the LDC. Initiation
 

of control and prevention programs will include implementation of
 

programs of chemoprophylaxis and therapeusis as well as including
 

input and coordination with nutrition, genetics, animal husbandry,
 

and land management projects.
 

The assistance of LDC animal health technicians and local
 

professionals will be interdigitated with U.S. personnel. to
 

provide an effective information team to help establish good
 

acceptance of suggested herd health programs.
 

After initial contacts have been made with LDC scientists,
 

collaborating research projects will be selected by both
 

institutions. Washington project scientists will develop a
 

collaborative effort with LDC scientists for a plan of action
 

for adaptation of their research talents and activities to the
 

needs of the LDC. The multidisciplinary team of scientists will
 

plan the approach to utilize the initial assessment data in
 

'developingshort and long term research projects applicable to the
 

LDC. The entire team will coordinate the protocol via the project's
 

executive committee thereby establishing the plan of action
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for the disease research and cont.ol program. If nec.essary,
 

research projects will be modified and/or expanded according
 

to the needs of'the LDC.
 

In conjunction with research efforts, U.S. scientists
 

will also assist training LDC personnel in procedures of
 

diagnoses, disease control, and research techniques.
 

Students from the LDC institution will be selected for
 

graduate study. The collaborating LDC researcher will be a
 

member of the student's graduate committee. In most instances,
 

the student will receive academic instruction and training
 

in research in Idaho and Washington, but thesis research
 

will be conducted at the LDC institution bringing available
 

technclogy to the LDC. Cooperating U.S. scientists will
 

travel to the foreign institution as required to initiate
 

and supervise tie research and otherwise assist the graduate
 

student and the collaborating scientist.
 

Once the collaborative research program is underway and
 

initial herd health plans have been implemented, policy
 

recommendations will be made for the establishment of a
 

health care delivery system which would include a continuing
 

education program for LVC veterinarians, animal health
 

technicians, and animal growers. This delivery system will
 

include new technologies established in the U.S. anid will be
 

applied to existing LDC programs. In addition, proper
 

implementation and effectiveness of existing HHP's will be
 

monitored and evaluations made accordingly. Results from
 

these evaluation surveys will then be used to make policy
 

changes relating to the delivery systems.
 



2(d) CONDITIONS THAT WILL INDICATE OBJECTIVES HAVE BEEN ACHIEVED
 

Significant Ruminant Diseases
 

The data obtained from the disease survey will indicate
 

those small ruminant diseases of economic importance to the
 

LDC. Approximately one complete case study for each 1,000
 

animals will indicate the objective has been achieved.
 

Initiation of Control and Prevention Programs
 

This objective will be achieved when a minimum of 20
 

herd health programs have been initiated and are operable.
 

Initiation of Collaborative Research Program
 

This objective will be achieved when small ruminant
 

research projects in the LDC and U.S. have been jointly
 

conceived and initiated as indicated by the collection and
 

assessment of survey data, the preparation and publication
 

of reports for growers and small ruminant research workers,
 

the preparation of information to assist the improvement of
 

animal mantgement, and the aeneration of cooperative research
 

proposals to reduce small ruminant diseases that will qualify
 

for funding from other extramural sources.
 

Graduate and Animal Health Technical Training
 

This objective will be achieved when students have
 

received the M.S. degree each year, starting with Year 2,
 

and when individuals have been trained as animal health
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technicians or paraprofessionals each year starting with
 

Year 2. Greater numbers of students can be trained if
 

additional financial support can be obtained or if graduate
 

students are available who do not require financial assistance.
 

Applications of New Techniques and Methods
 

This objective will be achieved when each new technique
 

or method has been suitably tested and applied under field
 

conditions and a document prepared for publication in lay or
 

professional journals.
 

2(e) 	ASSUMPTIONS ON ACHIEVEMENT OF OBJECTIVES (EXTERNALITIES
 

OUTSIDE CONTROL OF PI)
 

The assumptions are as follows: (1) that the LDC has
 

the capability to improve the level of scientific sophistication
 

to incorporate new methodologies and techniques; (2) that an
 

effective system of extension and communication can be
 

developed in the LDC to maximize the transition of developing
 

disease control systems to routine applied use; (3) that the
 

LDC institution provide support for obtaining the disease
 

surveillance information; (4) that maximal cooperation of
 

LDC animal disease research stations and centers results in
 

support of exchange of disease prevalance information and
 

the willingness to enforce or enact mutually beneficial
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disease control practices and regulations; and (5 that
 

environmental conditions will not adversely affect the
 

efficacy of drugs and biologics used successfully in other
 

climatic conditions.
 

2(f) ASSUMPTIONS THAT ACHIEVING OBJECTIVES WILL SOLVE PROBLEM
 

The assumptions are as follows: 
 (1) that establishment
 

of a disease surveillance system will identify those entities
 

of greatest economic importance; (2) that disease entities
 

established in assumption #1 will be successfully researched
 

to facilitate preventive and control programs; (3) that the
 

LDC will contribute "extension-type" individuals capable of
 

effectively communicating new and different animal health
 

procedures; and (4) that a collaborative education program
 

can be organized to encoumuge graduate students at both the
 

LDC site and U.S. site and encourage training of animal
 

health technicians at the LDC site.
 

2(g) OUTPUTS OF PROJECT
 

The following conditions are expected to be achieved at
 

the end of the flock health project: (1) Effective small
 

ruminant disease control and prevention programs will reduce
 

mortality, morbidity and "nutrient wastage" and thereby
 

improve the availability of food and fiber to the people of
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the LDC. (2) The animal disease status of the LDC will be
 

better defined by the initiation and operation of the disease
 

surveillance and control system. (3) An improved level of
 

scientific sophistication of diagnostic techniques will be
 

achieved. (4).Additional personnel at the graduate level
 

and the animal health technician level will be trained, thus
 

expanding the research and control base to address disease
 

problems of small-ruminants and to control disease outbreaks.
 

(5) New methods of disease prevention and control will be
 

developed. (6) Expanded communications programs will develop,
 

bridging the gap of improvements through research to practical
 

application under field conditions, e.g., extension-type
 

programs and publications. (7) A necessary and critical
 

body of knowledge dealing with research information of small
 

ruminants will be published in lay and science journals.
 

3. TECHNICAL FEASIBILITY
 

Experienced researchers of small ruminant diseases have
 

demonstrated that establishment of herd health programs for
 

selected sheep and goat units have improved production
 

efficiency from 20 to 50% within a period of 4 years. This
 

improved production will be achieved by reduction of diseases
 

of a sporadic epizootic and continuous attrition nature,
 

effective animal disease control programs, and training of
 



paraprofessionals needed in the sheep and goat production
 

units. It is o.ir judgement that the host country has the
 

ability to utilize and maintain techniques and features of
 

proposed herd health programs.
 

The University of Idaho and Washington State University
 

have a cooperative program in teaching, research, and service
 

in veterinary medicine which includes a program of research
 

on food animal diseases, including sheep and goats. A
 

cooperative graduate program, leading to either the M.S. or 

Ph.D. degree, places substantial emphasis on research on
 

diseases of sheep and goats. An extension program in the
 

field of sheep diseases is in operation. 

The U.S. Sheep Experiment Station located at Dubois,
 

Idaho, is a unique resource for sheep diseases. The station
 

*has a population of approximately 5,000 head of sheep on
 

which it maintains individual computer records. In this
 

flock, it is possible to conduct epidemiologic studies and
 

large-scale research aimed at prevention and control of
 

sheep diseases not possible anywhere else in the United
 

States.
 



WASHIN'GTON STATE UNIVERSITY
 
COLLEGE OF VETERIN;ARY IEDCINE
 

Budget Proposal
 
Improvement of Sheep and Goat Production
 

.by Reduction of Disease Loss
 

Agency for Inter- Institution LDC
 
national Developnent Cost Sharing Estimate
 

,NEL
 

es: FTE
 

William G. 0.20 
$ 1,760 $ 2,640 

1,760 2 640 __ 
ubtotal, 14.G. Huber $ ,52 $ 

-Norman2(see Other
 
Costs Section)
 

Floyd W:. (see
 
tant Section)
 

, William 0.35
 
$ 1,590 $ 2,120 --­

$ 2 120$ 1"-total, W. Foreyt 


j James 0.15 
$ 7,000
 

,d,Timothy 0.20 
$ 2,400 $ 2,400 --­

600 600 --­
ibtotal, T. Crawford $ 3,0-00-- $ Y"f­

:, Richard 0.25 
$ 2,800 $ 4,200 --­

700 1,050 --­
ibtotal, R. Wescott $ 3 $ 5,250
 

!ive V.M. Clinician and 
miologist 0.50 

$ 1,500 ...... 
13 500 --­ ___ __ _ 

ibtotal, Preventive v.r. Clinician $ -- --­
and Epidelrologist 

alary increases and other inflationary costs are not in the budget. All calculations 
ed on FY 79 dollars. Upon final negotiation it is understood that AID will provide for 
osts or th2 personnel effort and the scooe of the project will recuire reduction. The
iis sub:::itted in this r.!,nner as requested for the ease of comparing to other budget1 s of the "Si;ial 1Ru,'irant Pr'ogri'.n." 

he salary for the .250 FTE of rornan Gates is included in the Other Direct Costs 
as a subcontract with the USDA. 
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Agency for Inter- Institution LDC
 
national 	 Development Cost Sharing Estimate 

,nnel (continued)
 
ogy, Bacteriology, Prota.,oology, 
itology, Hen-oprotozoology, 
o-logy, Mirobiology, Pharmacology, 
'oxicology 

$15,000 

ate Trainees
 
$11,533 11,533
 

national Graduate Trainees
 
Dned at LDC 
 $17,300
 

icians 
 2.00 	 $19,104
 

c.l Support, Preventive 
:linician and Epidemiologist $ 2,634 

:al Assistant 0.50 
$ 1,817 $ 2,725 

:al Support, Preventive 
:linician and 
Mologist 0.25 $ 2,271 

Salaries 
$23,400 
1815410 

$47,618 
$41 309 

Salaries $41,309 

tant Fees 
Floyd W. 

$ 990 

.Consultant Fees 
1_485-._ 

ee Benefits
 
faculty and staff salaries
 

$ 2,729 $ 8,300 --­
4,175 1 474 $ 5522


ubtotal, 	Fa' ulty and Staff $ 9 $$ $ 
Bcnefi ts 

graduate assistant salaries 
$ 1,384 $ 1,384 

$2076btotal, Graduate Assistant Benefits $ 1T3"W 	 $-I-"-8-4" $ 

lPersonnel involved less than 0.15 FTE: Several faculty will be working on diseases of
ruminants in the disciplines of virology, bacteriology, protozoology, parasitolony,
otozoology, i:r:unology, nicrobiolLgy, pharamcology, and toxicology, i.e., bluetolIgue,
is lym;p!adenitis, chla.-ydial arid viral infectious, trypanosomiasis, coccidiosis, w:astitis,
;al diseases, foot rot, coat arthritis, enzootic pneuironia, plant toxicities. Involivem ent 
lious personnel tire co"ri ttn'ent for each 	year will vary with the prevalence of economically
ant diseases in the LDC to be assigned and the research talent at WSU. 



__ 

---

______ 

1, Employee Benefits
 

1 , Employee Benefits 

1, PERSONNEL COSTS 

1, PERSONINEL COSTS 

R EQUIPMENT, FACILITIES, AND ANIMALS 

1, MAJOR EQUIP1.1ENT, FACILITIES AND 
AN I MALS 

EL
 
fare 

Subtotal, Air Fare 

iem, 135 days @ $50/day
 

Subtotal, Per Diem 

,. TRAVEL 

TRAVEL 


-AINTENAUCE AT LDC 

DIRECT COSTS (includes USDA
 
ntract)
 

. OTHER DIRECT COSTS 


DIRECT COSTS
 

DIRECT COSTS 


Agency for Inter-

national Development 


$ 4,113 
4 175 


$ 

$28,508 
23'810 

$52,313 


$ 9,600 
3,200_____ 

$12,800 

$ 1,000 
4 036__ 

$ •... 

$ 1,350 
5 .400 

$ 

$ 	2,350
 
9 436 


$22,500
 

$16,240 
24.360 

$40,600. 

$56,693 

83,306 


$1 999 

Institution LDC
 
Cost Sharing Estimate
 

$ 	9,684 
1,474 $ 7,598

Sl17-V" 	 $ 7,59 

$57,302 
7 884 ;48,907 

$5,w 	 -0 

...... 
_ 

.... 

...
 

...... 

...... 
...... 

$57,302 --­
7 884 $48,907


$58 	 T4-,-07 
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Agency for Inter- Institution LDC 
national Development Cost Sharing Estimate 

RECT COSTS 
% of Salaries 

$10,000 $40,179 

L OPERATING COSTS 
.$ 66,693 $ 97,481 --­

1, OPERATING COSTS 
83,306

$149,999 
7,884

$10j3-65 
$ 48,907
$ 48,907 

Sharing as Percentage of Proposal 41.26% 



The following budgets, Years 2-5, are presented as requested taking

into consideration:
 

1) 	Personnel changes may occur based on the results of the
 
disease survey of the first year, i.e., 
the identification
 
of those diseases of major economic importance and involving

the appropriate scientists at the U.S. and LDC institutions.
 

2) 	The matter of salary increases and inflationary costs are
 
not included in the budget. All calculations are based on FY 79

dollars. Upon final negotiation it is understood that AID
 
will provide for these costs or the personnel effort and the
 
scope of the project will require reduction. The budget is
 
submitted in this manner as requested, for the ease of comparing

to other budget proposals of the "Small Ruminant Program."
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WASHINGTON STATE UNIVERSITY
 
COLLEGE OF VETERINARY MEDICINE
 

Budget Proposal

Improvement of Sheep and Goat Production
 

by Reduction of Disease Loss
 

Agency for Inter- Institution LDC

national Development Cost Sharing 
 Estimate
 

NEL
 

s: FTE
 

William G. 
 0.20 
$ 1,760 $ 2,640

1,760 2,640
'btotal, W. G. Huber ...$ 3,520 $ 5,280 

Norman2(see Other
 
Costs Section)
 

Upon final negotiation itisunderstood that AID will provide for
 

Floyd W. (see 
tant Section) 

William 0.35 

Ibtotal, W. Foreyt 
$1,590
1,590

$ 39180 

$ 2,120 
2,120

$ 4,240 
__. 

James 0.15 

d,Timothy
Id,T$ 0.20 

$-7,000 

2,400 $ 2,400 
Ibtotal, T. Crawford 

600 
$ 3, 600 

$ 3,00­
-, Richard 0.25 $ 2,800 

$ 4,200 

,total, R. Wescott 
700 

$ 3,500 
1,050

$ 5,250 
--. 

lve V.M. Clinician and 
iologist .50 

$13,500 
btotal, Preventive V.M. Clinician $15,000 -

and Epidemologist 

ilary increases and other inflationary costs0 on FY 79 dollars. are not in the budget. All calculations 
$sts or the personnel effort and the scope of the project will require reduction.Is submitted in this manner as requested for the ease of comparing The 

to other budgetIs of the "Small Ruminant Program." 

,e salary for the .250 FTE of Norman Gates is included in tile Other Direct Costsas a subcontract with the USDA. 
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Agency for Inter- Institution LDC 
national Development Cost Sharing Estimate 

nne]l (continued) 
Igy, Bacteriology, Protozoology,
Itology, Heinoprotozoology',
Ology, MiSrobiology, Pharmacology,
bxicol ogy 

--- .. $15,000 

ite Trainees
 
$11,533 11,533
 

lational Graduate Trainees
 
Wed at LDC 
 --- $17,300
 

cians 2.00 
 $19,104
 

Ical
Support, Preventive
 
linician and Epidemiologist 
 $ 2,634
 

a Assistant 0.50 
$ 1,817 $ 2,725 

al Support, Preventive
 
4nician and
 
ologist 	 0.25 
 $ 2,271
 

Salaries 
$23,400 $47,618 --­

18 150 61 $41 309
Salaries 
 $4,5 $ 	 $41,309
 

Lant Fees
 
Floyd W.
 

$ 990 	 ......
 
1-485 	 _-- ___

Consul tant Fees 

eBenefits 
faculty and staff salaries 

$ 2,729 $ 8,300 --­
4 175 1 474 $ 5 522Ibtotal, Faculty and Staff 
 $ 	 $ 7-T2- $ 

Benefits
 

!graduate assistant salaries 
$ 1,384 $ 1,384 --­

.$.2076
,btotal, Graduate Assistant Benefits $ T7W $ 	1,384 $ 

'ersonnel involved less than 0.15 FTE: Several faculty will be working on diseases ofuminants in the disciplines of virology, bacteriology, protozoology, parasitolooy,
•tozooloqy, 	 ir,:unology, microbiology, phdraircology, and toxicology, i.e., bluetongue,

ly';poiadenitis, chlamnydial and viral infectious, trypanosor.niasis, coccidosis, rasttis,diseases, foot rot, goat arthritis, enzootic pneun:onia, plant toxicities. !nvolverenL 
ous personnel time co;;::ittment fur each year will vary with the prevalence of econn:,iical ly
tnt diseases in the LOC to be assiened and thf rr'%rc rrh t.'I 4f 11r11ant 

i 



Agency for Inter-
national Development 

Institution 
Cost Sharing 

LDC 
Estimate 

i, Employee 

0i, Employee 

Benefits 

Benefits 

$ 4,113 
4,175 

$ 8,288 

$ 9,684 
1,474 

$11,158 

--­
$ 7,598 
$ 7,598 

ii,PERSONNEL COSTS 

i, PERSONNEL COSTS 

$28,508 
23,810 

$52,313 

$57,302 
7,884 

$65,186 
$48,907 
$48,907 

R EQUIPMENT, FACILITIES, AND ANIMALS 

1, MAJOR EQUIPMENT, FACILITIES ANDANIALS 

$ 9,600 
3,200 

$12,8U0 

...... 
---... 

EL 
are 

Subtotal, Air Fare 

$ 1,000 
4,036 

$ 5,036 

--­
...... 
...... 

Diem, 135 days @ $50/day 

Subtotal, Per Diem 

$ 1,350 
5,400 

$ 6,750 
...... 

L, 

L, 

TRAVEL 

TRAVEL 

$ 2,350 
9,436 

$11,786 

...... 
___ ____ 

MAINTENANCE AT LDC 
$22,500 ---

R DIRECT COSTS (includes USDA 
ntract) 

L, OTHER DIRECT COSTS 

$16,240 
24$360 
$40,600 

...... 

...... 

...... 

DIRECT COSTS 

i, DIRECT COSTS 

$56,693 
83,306 

$139,999 

$57,302 
7,884 

$65,186 

--­
$48,907 
$48,907 



Agency for Inter-
national Development 

Institution 
Cost Sharing 

LDC 
Estimate 

IRECT COSTS 
% of Salaries 

$10,000 $40,179 

RL OPERATING COSTS 

1, OPERATING COSTS 

$ 66,693 
83,306 

$149,999 

$ 97,481 
7,884 

$I05-,365 

--­
$ 48,907 
$ 8,907 

Sharing as Perce:ntage of Proposal 41.26% 



---
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WASHIGTO,I STATE UINIVERSITY
 
COLLEGE OF VETERI ,RY iEDIC1iE
 

Budget Proposal

Improvement of Sheep and Goat Production
 

- by Reduction of Disease Loss 

Agency for Inter- Institution 
 LDC
 
national Development 
 Cost Sharing Estimate
 

'EL
 

?s: I 
 FTE
 

William G. 
 0.20
 
$ 1,760 $ 2,640 --­

1,760 2.640 
 _btotal, 14.G. Huber 
 $ 3,520 $ 

Norman2(see Other
 
Costs Section)
 

Floyd W. (see 
ant Section) 

William 0.35 
$ 1,590 $ 2,120 

5total, W. Foreyt $ 
1 590 
T $ 

2 120 
2-" 

--­__ 

James 
 0.15
 

$ 7,000 
1,Timothy 0.20 

$ 2,400 $ 2,400 --­
600 600


)total, T. Crawford $ 3,00-0 $ u 
---

Richard 
 0.25
 
$ 2,800 $ 4,200 
 -_
 

700 1,050 --­-total, R. Wescott 
 $ 5 $ 5,250- ­

ve V.M. Clinician and
 
iologist 0.50
 

$ 1,500 --­
13.500 ..... ­

total, Preventive V.M. Clinician $ 
 -5,0
 
and Epidemologist
 

lary increases and other inflationary costs are not in the budget. 
 All calculations
d 
on FY 79 dollars. Upon final negotiation it is understood that AID will provide forsts or the personnel effort and the scope of the Theproject will require reduction. 

s submitted in this manner as requested for the ease of cowlparing to other budget
s of the "S!::l11 Ruminant Program." 

2 salary for the .250 FT- of .on:an Gates is included in the Other Direct Costs 
as a subcontract with the USDA. 
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Agency for Inter- Institution LDC
 
national Development Cost Sharing Estimate
 

nnel (continued) 
ogy, Bactcriology, Protozoology, 
itology, hmuoprotozoology, 
ology, Mirobiology, Pharmacology,
oxicol ogy$ 

--­ ~ $I15,000-­

iate Trainees 

national Graduate Trainees 

$11,533 11,533 

oned at LDC --- $17,300 

icians 2.00 $19,104 

ical Support, Preventive 
Clinician and.Epid.6miologist $ 2,634 

cal Assistant 0.50 
$ 1,817 $ 2,725 

al Support, Preventive 
linician and 
ologist 0.25 $ 2,271 

Salaries 

Sal ai.es 

$23,400 
18,150 
ST1-5 

$47,618 
6,410

$54,028 

--­
$41,309
$41,309 

tant Fees 
Floyd W.

!i$ 990 ..... 

Consultant Fees 
1,485 

$..2,475 
--­ _ 

... 
_ __ _ 

e Benefits 
rfaculty and staff salariesS$ 2,729 $ 8,300-­

;ubtotal,.Faculty and.-Staf-f 
Benefits 

4,175
$ 6,904 

1,474
$ 9,774 

$ 5,522
$ 5,522 

'graduate assistant salaries 

lubtotal, Graduate Assistant Benefits 

$ 1,384 
---..--

$ 17R 

$ 1,384 

$1,'384 
$ 2,076
$ ,076 

Personnel involved less than 0.15 FTE: Several faculty will be working on diseases of
 
ruminants in the disciplines of virology, bacteriology, protozoology, parasitology,

otozoology, imimunology, microbiology, pharamcology, and toxicology, i.e., bluetongue,

islymphadenitis, chlamydial and viral infectious, trypanosomiasis, coccidiosis, mastitis,

al diseases, foot rot, goat arthritis, enzootic pneumonia, plant toxicities. Involvement 
ious personnel time committment for each year will vary with the prevalence of economically
ant diseases in the LDC to be assigned and the research talent at WSU. 



Agency for Inter- Institution LDC
 
national Development Cost Sharing Estimate
 

r, Employee Benefits 
$ 4,113 $ 9,684 
4,175 1,474 $ 7,598 

1, Employee Benefits $ 8,288 $11,158 $ 7,598 

I, PERSONNEL COSTS
 
$28,508 $57,302
 
23,810 7,884 $48,907
 

PERSONNEL COSTS $52,313 $65,186 $48,907
 

EQUIPMENT, FACILITIES, AND ANIMALS
 
$ 9,600 ......
 

MAJOR EQUIPMENT, FACILITIES AND
 
ANIMALS $12,800 --­

*are 
$ 1,000 
4,036 ......
 

Subtotal, Air Fare $- 5 ......
 

liem, 135 days @ $50/day
 
$ 1,350 ......$5,400 ...... _____ 

Subtotal, Per Diem $ 6,750 ...... 

TRAVEL
,; 

$ 2,350 

9,436_______ __ 

I'TRAVEL $11,786 ---


MAINTENANCE AT LDC
 
$22,500
 

DIRECT COSTS (includes USDA 
Intract) 

$16,240 
24,360 ...... 

- OTHER DIRECT COSTS $40,600 ---

DIRECT COSTS
 
$56,693 $57,302 --­
83,306 7,884 $48,907
 

DIRECT COSTS $139,999 $65,186 $48,907
 



Agency for Inter-
national Development 

Institution 
Cost Sharing 

LDC 
Estimate 

RECT COSTS 
% of Salaries 

$10,000 $40,179 

L OPERATING COSTS 

1, OPERATING COSTS 

$ 66,693 
83,306 

$149,999 

$ 97,481 
7,884 

$I0-5-,365 
$ 48,907 
$ 48,907 

Sharing as Percentage of Proposal 41.26 



WASHINGTON STATE UNIVERSITY
 
COLLEGE OF VETERINARY MEDICINE
 

Budget Proposal

Improvement of Sheep and Goat Production 

- by Reduction of Disease Loss 

Agency for Inter- Institution 
 LDC

national Development 
 Cost Sharing Estimate
 

4 
NEL 

es: lFTE 

William G. 
 0.20
 
$ 	'i,760 $ 2,640 --­
1 760 26___ubtotal, W. G. Huber 
 $ 	3,520 $ 5,280 

Norman2 (see Other
 
Costs Section)
 

I Floyd W. (see 
tant Section) 

K, William 0.35 

$ 1,590 $ 2,120LUbta 1,590 2,120 __ .btotal, W. Foreyt $ 	3 $ 4240
 

James 
 0.15
 

$-7,000
 

Timothy 0.20
 
$ 2,400 $ 2,400-­

600 	 600 _-­kibtotal, T. Crawford $ 	3sOF $ 3,00 

t, Richard 0.25
 
$ 2,800 $ 4,200


700 1,050 --­
iQbtotal, R. Wescott $ 	3,500 $ 5,250 

ive V.M. Clinician arid
 
iologist 0.50
 

I 	 $ 1,500 ­
13 ,500 	 ---....


btotal, Preventive V.M. Clinician $15,000 
and Epidemologist
 

alary increases and other inflationary costs are not in the budget. All calculationsled on FY 79 dollars. Upon final negotiation it is understood that AID will 
provide for
osts or the personnel effort and the scope of the project will require reduction. Theis submitted in this manner as requested for the ease of comparing to other budget
ils of the "Small Ruminant Program." 

rhe salary for the .250 FTE of Norman Gates is included in the Other Direct CostsY 	as a subcontract with the USDA. 



Agency for Inter- Institution LDC
 
national Development Cost Sharina Estimate
 

innel (continued)
 
ogy, Bacteriology, Protozoology,
 
Nitology, Hemoprotozoology,
 
ology, MiSrobiology, Pharmacology,
 
oxicol ogy
 

$15.,00o-­

rate Trainees
 

$11,533 11,533 --­

ational Graduate Trainees 
Oned at LDC --- --- $17,300 

Icians 2.00 
 $19,104
 

Ical Support, Preventive
 
Clinician and Epidemiologist 
 $ 2,634
 

cal Assistant 0.50
 
$ 1,817 $ 2,725
 

al Support, Preventive
 
Clinician and
 
nologist 0.25 
 $ 2,271
 

Salaries
 
$23,400 $47,618 --­
18,150 6,410 $41,309


Salaries $41,550 
 $.54,028 $41,309
 

rant Fees
 
-Floyd W.
 

$ 990 
1,485 ......
 

Consultant Fees $..2,475
 

ee Benefits
 
r-faculty and staff salaries
 

$ 2,729 $ 8,300
 
4,175 1,474 $ 5,522
iubtotal, Faculty and Staff $ 6,904 
 $ 9,74 $ 5,522 

Benefits
 

graduate assistant salaries 
$1,384 $ 1,384 --­

--- - - $ 2,076
ubtotal, Graduate Assistant Benefits $1,384 $T,8 $ 2,076 

'Personnel involved less than 0.15 FTE: Several 
faculty will be working on diseases of
 
ruminants in the disciplines of virology, bacteriology, protozoology, parasitology,

otozoology, imlfmunology, microbiology, phararncology, and toxicology, i.e., bluetongue,
 
s lymphadenitis, chlamydial and viral infectious, trypanosomiasis, coccidiosis, mastitis,
al diseases, foot rot, goat arthritis, enzootic pneumonia, plant toxicities. Involvenlent 
ious personnel time committment for each year will vary with the prevalence of economically
ant diseases in the LDC to be a-ssigned and the research talent at WSU. 



---

---

--

---

|,Employee Benefits 

1, Employee Benefi ts 

1, PERSONNEL COSTS
 

1, PERSONNEL COSTS 


EQUIPMENT, FACILITIES, AND ANIMALS 


1, MAJOR EQUIPMENT, FACILITIES AND
 
ANIMALS 


EL
 

are 

Subtotal, Air Fare 


Diem, 135 days @ $50/day
 

Subtotal, Per Dien, 


TRAVEL
 

TRAVEL 


MAINTENANCE AT LDC
 

k DIRECT COSTS (includes USDA
 
bntract)
 

, OTHER DIRECT COSTS 


DIRECT COSTS
 

DIRECT COSTS 


Agency for Inter- 

national Development 


$ 4,113 

4,175 
$ 8,288 

$28,508 


23,810 

$52,313 


$ 9,600 

3,200 


$12,800
 

$ 1,000 
4,036 

$ 5,036 

$ 1,350 
5,400 


$ 6,750 

$ 2,350 
9,436_________ 

$11,786
 

$22,500
 

$16,240 

24,360 

$40,600 


$56,693 

83,306 


$139,999 


Institution LDC
 
Cost Sharing Estimate
 

$ 9,684 
1,474 $ 7,598 

$11,158 $ 7,598 

$57,302-­

7,884 $48,907

$65,186 T44-8,907 

---...
 

-__....
 
...... 

... ..
 

...
 

...... 
...... 

$57,302
 
7 884 $48,907
 

$65,186 $48,907
 



Agency for Inter- Institution LDC 

national Development Cost Sharing Estimate 

IRECT COSTS 
of Salaries 

$10,000 $40,179 

RL OPERATING COSTS 
.$ 66,693 $ 97,481 

l, OPERATING COSTS 
83 ,306 

$149,999 
7,884 

$10 3T_ 
$ 48,907 
$ 48,907 

Sharing as Percentage of Proposal 41.26% 
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WASHINGTON STATE UNIVERSITY
 
COLLEGE OF VETERINARY MEDICINE
 

Budget Proposal

Improvement of Sheep and Goat Production
 

by Reduction of Disease Loss
 

Agency for Inter- Institution LDC
 
national Development 
 Cost Sharing Estimate
 

5
 

NNEL
 

ies: 1 
 FTE
 

, William G. 
 0.20
 
$ 1,760 $ 2,640


1.760 	 2,640 ___ubtotal, W. G. Huber 
 $ 	3,520 $ 5,280 

Norman2 (see Other
 
t Costs Section)
 

I Floyd W. (see 
tant Section) 

$, William 	 0.35
 
$ 	1,590 $ 2,120

1,590 2,120
ubtotal, W. Foreyt 
 $ 	3 $ 4,240
 

James 
 0.15
 

$ 7,000 
Srd, Timothy 0.20
 

$ 2,400 $ 2,4oo
 
600 
 600 	 --­ubtotal, T. Crawford 
 $ 	3,000 $ 3,000
 

t, Richard 0.25
 
$ 2,800 $ 4,200
 

700 1,050 --­btotal, R. Wescott 	 $ 3-,500 $ 5,250 

ive V.M. Clinician and
 
miologist 0.50
 

$ 1,500 	 --- --­~~13,500 
 ...
 
Jbtotal, Preventive V.M. Clinician 
 $15,000
 

and Epidemologist
 

"Salary increases and other inflationary costs are not in the budget. 
 All calculations
;sod on FY 79 dollars. Upon final negotiation it is understood that AID will provide for
'costs or the personnel effort and the scope of the project will 
require reduction. The
iis sub:,itted in this manner as 
requested for the ease of comparing to other budget
als of the "Small Ruminant Program." 

The salary for the .250 FTE of Norman Gates is included in the Other Direct Costs
rY as a subcontract with the USDA. 



Agency for Inter- Institution LDC
 
national Development Cost Sharinq Estimate
 

nel (continued)
 
gy, Bacteriology, Protc.zoology,
 
Itology, Hemoprotozoology,
 
i1ogy, Mi~robiology, Pharmacology,

bxicol ogy
 

$15,000-­

te Trainees
 
$11,533 


11,533


Fational
Graduate Trainees
 

ned at LDC 
 $17,300
 

Icians 2.00 
 $19,104
 

1cal Support, Preventive
 
Slinician and Epidemiologist 
 $ 2,634
 

:hl Assistant 0.50
 
$ 1,817 $ 2,725
 

Ia1 Support, Preventive
 
Iinician and
 
ologist 0.25 
 $ 2,271
 

Salaries
 
$23,400 $47,618 --­
18,150 6,410 $41,309


Salaries $41,550 $54,028 $41,309
 

kant Fees
 
Floyd W.
 

$ 990 ......
 
1,485 ---
...
 

Consultant Fees $..2,475 ......
 

e Benefits 
faculty and staff salaries 

$ 2,729 $ 8,300 --­
4,175 1,474 $ 5,522 

libtotal, Faculty and Staff $.6,904 $ 9,774 $ 5,522 
Benefits 

graduate assistant salaries
 
$ 1,384 $ 1,384
 

...... $ 2,076

Ubtotal, Graduate Assistant Benefits $ $. 1,384 $ 2,076 

,ersonnel involved less than 0.15 FTE: Several faculty will 
be working on diseases of
ruminants in the disciplines of virology, bacteriology, protozoology, parasitology,
Dtozoology, immunology, microbiology, pharamcology, and toxicology, i.e., bluetongue,
t lymphadenitis, chlamydial and viral infectious, trypanosomiasis, coccidiosis, mastitis,
Dl diseases, foot rot, goat arthritis, enzootic pneumonia, plant toxicities. Involvement 
ious personnel time committment for each year will vary with the prevalence of economically
knt diseases in the LDC to be assigned and the research talent at WSU.
 



Agency for Inter- Institution LDC
 
national Development Cost Sharing Estimate
 

, Employee Benefits
 
$ 4,113 $ 9,684 --­
4,175 1,474 $ 7,598
 

, Employee Benefits $ 8,288 $11,158 $ 7,598
 

, PERSONNEL COSTS 
$28,508 $57,302 
23 810 7,884 $48,907 

PERSONNEL COSTS $52,313 $65,186 $48,907 

EQUIPMENT, FACILITIES, AND ANIMALS
 
$ 9,600 ......
 

3,200 ......
 
MAJOR EQUIPMENT, FACILITIES AND
 
ANI1MALS $12,800
 

ire
 
$ 1,000 

4-036 _ _l _ _l 

iubtotal, Air Fare $ 5,036 

iem, 135 days @ $50/day
 

$ 1,350 --­
5 $400 l 


;ubtotal, Per Diem $ 6,750 ......
 

TRAVEL
 
$ 2,350 ......
 
9,436 ---...
 

TRAVEL $11,786
 

IAINTENANCE AT LDC
 
$22,500.
 

DIRECT COSTS (includes USDA
 
itract)
 

$16,240 ......
 
24,360 ..... -


OTHER DIRECT COSTS $40,600 ---


DIRECT COSTS
 
$56,693 $57,302 --­
83,306 7,884 $48,907
 

DIRECT COSTS $139,999 $65,186 $48,907
 

l 
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Agency for Inter- Institution LDC 
national Development Cost Sharing Estimate 

ECT COSTS 
r of Salarics 

$10,000 $40,179 

OPERATING COSTS 
.$ 66,693 $ 97,481 

83,306 7,884 $ 48,907 
OPERATING COSTS $149,999 $105,36-5 $ 48,907 

Sharing as Percentage of Proposal 41.26% 
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5(a) IMPLEMENTATION PLAN
 

Time-phased scope, including relationship with LDC
 

institution.
 

YEAR 1: Months 1-6 

1. Establish working relations with collaborating 

institution. 

a. 	 Establish executive committee to oversee
 

project.
 

b. 	 Select LDC graduate students for U.S. study.
 

1) Select committees for the graduate
 

students.
 

2) Design programs.
 

c. 	 Assess research and extension capabilities of
 

LDC institution.
 

2. 	 Collect data on sheep and goat diseases.
 

a. 	 Collaborate with LDC professionals and knowledgable
 

growers.
 

b. 	 Coordinate efforts with other flock health
 

researchers involved in the herd health
 

program (University of California-Davis,
 

Colorado State University, Tuskeegee Institute,
 

University of Idaho, and Washington State
 

University) for designing survey instrument
 

and collating data.
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YEAR 	1: Months 7-12
 

1. 	 Conduct-on-site surveys of production systems.
 

a. 	 Collect data e.g., reproductive performance,
 

weak and dead neonates, types of parasites
 

and disease conditions, diseases of young,
 

growing animals, management practices,
 

nutritional-disease profile.
 

2. 	 Prepare to enroll graduate students at UI/WSU for
 

Year 2.
 

3. 	 Prepare for on-site paraprofessional training
 

sessions.
 

4. 	 Annual review of project: modifications as contingencies
 

are assessed.
 

YEAR 	2: Months 1-6
 

1. 	 Evaluate data on disease conditions..
 

a. 	 Determine prevalence and economic importance
 

of major diseases.
 

b. 	 Select disease conditions to be studied.
 

c. 	 Formulate prevention and control systems for
 

selected disease and parasitic conditions
 

(including chemoprophylaxis, therapeusis,
 

and animal health management techniques).
 

d. 	 Initiate program of diagnostic technique
 

development and modification.
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2. 	 Initiate training prograir for animal health 

technicians (paraprofessionals) plus informational 

programs for herdsmen and veterinarians. 

3. 	 Initiate Herd Health.Programs at a minimum of 5
 

locations.
 

4. 	 Initiate collaborative research projects at the
 

LDC institution and UI/WSU (annual).
 

5. 	 Conduct annual seminar at LDC to report on overall
 

progress of project.
 

YEAR 	2: Months 7-12
 

1. 	 M.S. graduate students will return to LDC to
 

initiate research programs.
 

2. 	 Initiate Herd Health Programs at a minimum of 5 or
 

more additional locations.
 

3. 	 Determine format for publication of extension-type
 

informational bulletins.
 

4. 	 Biannual reports on progress of collaborative
 

research due.
 

5. 	 Annual review of project (results to be given at
 

seminar at LDC).
 

a. 	 Progress of Herd Health Programs, research
 

projects, graduate programs, informational
 

programs, etc.
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YEAR 	3: Months 1-6
 

1. 	 Continuation of research projects
 

a. 	 Annual reports on collaborative research
 

due.
 

2. 	 Annual evaluation of Herd Health Programs initiated
 

during Year 1.
 

a. 	 Evaluate effect of recommended changes, e.g.,
 

reduced mortality and morbidity, increased
 

productivity, increased feed and energy
 

conversion, etc.
 

b. 	 Evaluate informational program for herdsmen
 

and veterinarians.
 

3. 	 Publish informational bulletins on disease control
 

and prevention.
 

4. 	 Continuation of training program for animal health
 

technicians.
 

5. 	 Graduation of M.S. students.
 

a. 	 Publication of research findings.
 

b. 	 Presentation of results at biannual or annual
 

seminar.
 

6. 	 Select additional graduate students (M.S. or Ph.D)
 

and enroll.
 

7. 	 Initiation of additional Herd Health Programs.
 

8. 	 Biannual seminar on progress of Herd Health Programs,
 

research projects, etc.
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YEAR 	3: Months 7-12
 

1. 	 Preparation of document based on evaluation of
 

Herd Health Programs conducted during Years 1 and
 

2. 

2. 	 Initiation of 5 or more additional Herd Health
 

Programs.
 

3. 	 Publication of additional informational bulletins.
 

4. 	 Annual review of project and presentation of
 

results in annual seminar.
 

YEAR 	4: Months 1-6
 

1. 	 Continuation of research projects.
 

a. 	 Preparation of progress reports and publication
 

of research findings.
 

2. 	 Continued supervision of:
 

a. 	 Herd Health Programs;
 

b. 	 Informational program for herdsmen and veterinarians;
 

c. 	 Animal health technician programs; 

d. 	 Collaborative research.
 

3. 	 Biannual seminar to be conducted.
 

YEAR 	4: Months 7-12
 

1. 	 Graduate students (M.S.) will return to LDC to
 

initiate research program.
 

2. 	 Preparation of document based on evaluation of
 

Herd Health Programs conducted during Years 1, 2,
 

and 3.
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3. 	 Continued publication of informational bulletins.
 

4. 	 Annual seminar to be conducted.
 

YEAR 	5: Months 1-6
 

1. 	 Graduation of M.S. students (June, Year 5).
 

a. 	 Publication of research findings.
 

b. 	 Presentation of program at biannual or annual
 

seminar.
 

2. 	 Selection of additional graduate students and
 

enrollment.
 

3. 	 Continuation of research projects.
 

a. Preparation of progress reports and/or
 

publication of research findings.
 

4. 	 Continued supervision of:
 

a. 	 Herd Health Programs;
 

b. Informational programs;
 

ce Animal health technician programs;
 

d. 	 Collaborative research.
 

5. 	 Biannual seminar to be conducted.
 

YEAR 	5: Month 7-12
 

1. 	 Preparation of document based on evaluation of
 

Herd Health Programs conducted during Years 1, 2,
 

3, and 4.
 

2. 	 Annual seminar to be conducted.
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YEARS 6-10
 

Established Herd Health Programs will continue to be
 

monitored with new technologies and disease control prevention
 

needed. Policy changes relating to
 programs implemented as 


the health care delivery system will be made according to
 

the results of annual evaluation surveys of established Herd
 

Health Programs and informational programs. Collaborative
 

research projects will continue and new projects initiated
 

according to the needs and capabilities of the collaborating
 

Research results will be published in lay and
institution. 


scientific journals. Informational and training programs
 

will be expanded as demands increase. As funds allow,
 

additional graduate students will be selected for study in
 

the U.S.
 

5(b) PROJECT MONITORING
 

A project executive committee, composed of the principal
 

(Frank)

investigator as chairman (Huber), the primary consultant 


the clinical epidemiologist, the microbiologist, the parasitologist,
 

and representation from the collaborating LDC institution,
 

will provide the coordination of planning and evaluation of
 

progress. The committee will meet regularly to adv2.se the
 

administrators concerning (1) criteria for research and
 

extension programs and their review, selection and assignment
 

of graduate students and technical support, evaluation of
 



progress and allocation of funds; (2) progress reports; (3)
 

professional and lay publications; (4) coordination of
 

disciplines and services; and (5) serve as a focal point for
 

constant program assessment and direction or re-direction to
 

suit the needs of the collaborating and possibly Other LDC's.
 

In addition, arrangements have been made to coordinate the
 

animal health technical development activities, the research
 

planning, and educational activities with the other flock
 

health A.I.D. units (Dr. Kimberling of Colorado State University,
 

Dr. McGowan of the University of California-Davis, and Dr.
 

Oliveira of Tuskeegee Institute), and with other disciplines
 

such as nutrition, genetics, and land management involved in
 

the "Small Ruminant Program". The utilization of educational
 

and research resources at the five universities will be
 

coordinated to avoid duplication effort and to provide maximal
 

educational opportunities for graduate and animal health
 

technician training.
 

The project will be monitored in the LDC by the clinical
 

veterinary epidemiologist and preventive medical clinician
 

for a significant period of time each year (approximately
 

three months per year). In tA'e absence of all U.S. personnel 

from the LDC site, arrangements will be made with the 

collaborating LDC unit since these scientists will also have 

had the opportunity to develop the overall plan of action 

and they will be familiar with the time frame and the assignments 

of responsibilites. 
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6. ANNUAL REVIEW AND PLANNING PROCESSES
 

The annual review and the planning process will involve
 

the personnel of this A.I.D. flock health team and those of
 

the other three institutions. Firstly, the executive committee
 

of this project will have bimonthly meetings to assess
 

progress and consider possible protocol modifications.. The
 

information from the bimonthly executive committee meetings
 

will be very useful for planning the animal disease research
 

program. The project leader, Di. W.G. Huber of WSU, will be
 

in routine contact with Drs. Oliveira of Tuskeegee Institute,
 

McGowan of the University of California-Davis, and Kimberling
 

of Colorado State University to coordinate all flock health*
 

activities to avoid redundancy and maximize efficiency. The
 

budgetary constraints require complete coordination of all
 

flock health efforts regardless of location.
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(a) 

We have a candidate in mind for the open position of
 
preventive veterinary medicine clinician and epi­
demiologist*. The individual is a professor at a
 
leading college of veterinary medicine, has served as a
 
Fulbright Lecturer at the University of Cairo, a
 
veterinary professor at the National University, Bogota,

Columbia, and a department head at the Ahmadu Bello
 
University, Nigeria, an AID project.
 



CURRICULUM VITA
 

William G. Huber
 

,EXPERTISE: Veterinary Pharmacology and Toxicology and Administration. Fifteen years
 
teaching, research, and administration in academic veterinary medicine. Five years
 
industrial research including three years.as Director of Research for a major drug
 
firm. Consultant to several drug firms and government agencies.
 

OLE IN PROJECT: Project Administrator 

EDUCATION 

:ollege Dates Degrees 

Jniversity of Illinois 
Jniversity of Illinois 
University of Illinois 
Iarvard University, Graduate 

School of Business Admini­
stration 

1950 
1952 
1958 

1974 

B.S. 
D.V.M. 
Ph.D. 

kXPERIENCE: 

1952-1958: Food Animal Practicioner. 
1958-1960: industrial Research and Development, Chas. Pfizer & Co., Inc., in charge
 

of veterinary research.
 
1960-1973: Assistant, Associate Professor, Professor, Associate Department Head,
 

Assistant Dean, Physiology and Pharmacology, College of Veterinary Medicine,
 
University of Illinois. Presented approximately 140 scientific presentations
 
since 1960.
 

1973-1976: Director of Research, Hoffman-La Roche
 
)976 : Haad, Department of Veterinary and Comparative Anatomy, Pharmacology and 

Physiology; Associate Dean, Research and Graduate Education, College of Veterinary 
Medicine, Washington State University; Head, Department of Veterinary Science, 
Agricultural Research Center, Washington State University. 

1978: Associate Director, Agricultural Research Center, Washington State University.
 

Selected
PUBLICATIONS: 32 Research Publications on Pharmacology and Toxicology. 

publications listed under publications.
 

aOOKS: Author of several chapters in standard text on veterinary pharmacology.
 

APPOINTMENTS AND CONSULTANTSHIPS:
 

kember of Advisory Committee to Bureau of Veterinary Medicine, FDA, Department of HEW,
 
1965-1972.
 

Appointed Senior Staff Member, Center of Zoonoses Research, University of Illinois,
 
1966-1973.
 

National Academy of Sciences Master Committee for Veterinary Drug Efficacy Review.
 
Chairman, Panel on Antibacterial Drugs, 1966-1969.
 

Member of Editorial Board, American Journal of Veterinary Research, 1967-1973.
 
Consultant, Toxicology Center, National Academy of Sciences, 1976. 
HAS-NRC Committee to Review the Scientific Program of the National Center for 

Toxicological Research, 1977.
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FACE SHEET DATA
 

A. -Project Title:
 

RESEARCH ON THE HERD HEALTH PROBLEMS OF SHEEP AND GOATS AFFECTING THEIR
 

PRODUCTIVE EFFICIENCY
 

B. Type of Project: NEW
 

C. Institution: COLORADO STATE UNIVERSITY
 

D. Principal Investigators:
 

Cleon V. Kimberling, D.V.M.
 

Lloyd H. Lauerman, D.V.M.
 

E. Duration: 5 years with plans for continuation
 

F. Total Estimated Costs by Year:
 
CSU Cost 

Year Total A.I.D. C.S.U. L.D.C. Sharing % 

1979 263,122 150,000 75,622 37,500 29% 

1980 263,122 150,000 75,622 37,500 29% 

1981 263,122 150,000 75,622 37,500 29% 

1982 263,122 150,000 75,622 37,500 29% 

1983 263,122 150,000 75,622 37,500 29% 

1,315,610 750,000 378,110 187,500 



2. DETAILED DESCRIPTION OF THE PROJECT
 

a. Description of problem
 

The productive efficiency of any livestock operation is directly
 

dependent upon the health of the individuals constituting that unit. 

Sheep and goats are a vital segment of the economy, to the survival 

and well being of many small holders throughout the less developed
 

countries of the vorld. The productive efficiency of these small 

units is limited primarily by 3 factors: health, nutrition, and 

genetics with health and nutrition being inseparable. In most less 

developed couoitries the small holder is unaware of the health and 

nutritional factors which limit production. For the most part, the 

agricultural officials in the L.D.C.'s are not fully aware of the
 

problems within the livestock industry due to the limits of diag­

nostic and disease surveillance capabilities within their country.
 

Until initial surveys are conducted in the locality to be studied 

it is not possible to determine the exact constraints on production. 

Inmany areas of the world, including our own Indian reservations, 

improvement in range and livestock production are limited by social 

custom. The team of investigators must necessarily be extremely
 

conscious of these social problems. Production in certain areas may
 

well be satisfactory but expansion and utilization of the milk, meat,
 

hides and fiber may be restricted by inadequate marketing channels.
 

The research team will therefore need to be sensitive to the social
 

implications as well as the nutritional, marketing, genetic and 

herd/flock health constraints. Solutions will be generated by a 

collaborative effort in all of these areas. The herd/flock health
 

component must identify those diseases and agents which restrict
 



productive efficiency and coordinate a prevention program with the 

programs in nutrition and genetics.. 

b. 	 Objectives of project 

1) To improve the standards of living of the small sheep and goat
 

holders in the less developed countries through the increased
 

production and utilization of their animals and animal products
 

by:
 

a) Improving the health of the animals in existing populations
 

through herd health programs as production constraints are
 

identified and programs tailored to alleviate these constraints
 

and by
 

b)	working with the local and other collaborative researchers
 

in expanding the utilization of the products through marketing
 

and distribution.
 

2) To develop an U.S./L.D.C. animal health collaborative research
 

team which will:
 

a) Assess the major disease, parasite and nutritional problems
 

which decrease the productive efficiency of the small ruminant
 

population,inthe L.D.C.;
 

b) increase the diagnostic capabilities within the livestock
 

industry of the L D.C.; and
 

c) establish a diagnostic and herd health delivery system to the
 

small holders within the L.D.C.
 

3) To train professionals and paraprofessionals of the L.D.C. in
 

diagnostic techniques feasible and applicable to local situations.
 

4) To train professionals and paraprofessionals of the L.D.C. in
 

in herd health management in order to implement disease prevention
 

and ccntrol in the sheep and goat population.
 



5) To develop simple, feasible diagnostic tests and procedures
 

which can be utilized, not only by diagnosticians in the L.D.C.
 

but also in the U.S.
 

6) To study nutritionally related diseases.
 

7) To develop model system for disease surveillance and an educational
 

delivery system to the small holder.
 

c. Project approach
 

As the specific L.D.C. in the extensive production area of Latin
 

America has not been identified, a generalized plan is all that can be
 

outlined at the present. The areas of genetic improvement, range
 

management and nutrition, herd/flock health have been assigned to
 

principal investigators from Montana State University (MSU), Utah State
 

University (USU), and Colorado State University (CSU) respectively.
 

When the specific L.D.C. has been identified it will be necessary
 

for these principal investigators to meet and coordinate their efforts
 

as one and an in-country researcher will act as Coordinator for the
 

entire group. Itwill therefore be necessary for the P.I.'s to select
 

an individual who can effectively represent all facets of the investi­

gation, research and educational efforts.
 

In the U.S. disease prevention on a herd/flock basis has proven
 

the most efficient and economical approach to combating losses from
 

contagious, infectious and nutritional diseases. Itwill therefore
 

be the major thrust of the herd/flock health component to develoo
 

herd health management programs. A systematic approach to establish­

ing such a herd health program will be necessary. Some of the com­

ponents of this outline will be:
 

1) To draft a comprehensive plan of work which will encompass the
 

objectives set forth by the principal investigators in the areas
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of genetic improvement, range management and nutrition, herd/
 

flock health, marketing and systems analysis.
 

2) To identify within the L.D.C. the institutional research capabili­

ties.
 

3) "'o identify within the L.D.C. the individual professionals and
 

paraprofessionals interested in and willing to establish a
 

collaborative research program on the health constraints of small
 

ruminants.
 

4) To establish an investigator, selected by the U.S. collaborative
 

universities at the research site in the L.D.C.
 

5) 	To review the disease reporting system in the L.D.C. to thereby
 

determine and outline the most efficient procedure for collecting
 

data relevant to loss by disease and nutrition.
 

6) 	To collect data relevant to the major disease and production.
 

Losses will require herd/flock inspections, contact and feedback
 

from the owners, ante and post mortem inspections of home and
 

local slaughter, being especially watchful for those conditions
 

with human health significance, having a thorough knowledge of
 

current management practices.
 

7) To identify researchers in the L.D.C. for training at U.S. uni­

versities in diagnostic techniques, epidemiology and public health.
 

8) To identify graduate researchers at the U.S. University and out­

line their research activities both in the U.S. and the L.D.C.
 

9) To develop simple efficient diagnostic procedures suitable for
 

field use in the L.D.C. and the U.S.
 

10) To develop an educational delivery system in the L.D.C. to assist
 

the small holder in fully utilizing the results of the research.
 



11) To establish herd health management programs tailored for the
 

needs of the small holder in the L.D.C.
 

These last two items will require a team of workers from the
 

*L.D.C. and the U.S. to conduct workshops and demonstrations at
 

the local community and individual flock level.
 

The work plan developed by the U.S. Universities must be flexible
 

and extremely sensitive to the social customs of the people and it
 

is therefore necessary to speak only in generalities.
 

As data is being collected herd health management procedures of
 

proven value can be initiated. As the research progresses, refinement
 

and adjustments in the herd health programs will be introduced.
 

See Project Approach Timetable (Attachment A)
 

d. Conditions that will indicate objectives have been achieved:
 

1) When a herd/flock health program has been established which is
 

is efficient, economical and meets the needs and approval of
 

the small holder in the L.D.C.
 

2) When the herd/flock health program is being conducted, maintained
 

and improved by the local scientists of the L.D.C.
 

3) When the productive efficiency of the small ruminants has in­

creased, thus providing an improved standard of living for the
 

small holder in the L.D.C.
 

e. Assumptions on achievement of objectives
 

The Cooperating L.D.C. should:
 

1) have a group of scientists motivated to improving the productive
 

efficiency of the small ruminants of that country;
 

2) have the basic disease reporting and data collecting system upon
 

which to initiate further investigations;
 



3) be willing to provide facilities and animals for collaborative
 

research; and
 

4) assist U.S. scientists with interpretation, transportation, and
 

establishment of herd/flock health programs.
 

f. Assumptions that achieving objectives will solve problems
 

By increasing the productive efficiency of the small ruminant
 

through preventive medicine, improved nutrition, and improved genetic
 

potential, the small holder will have increased production to serve
 

his own needs and the potential for sale of products beyond his need.
 

g. Outputs of project
 

1) Increase of animal products from small ruminants in the L.D.C.
 

2) Generation of new diagnostic techniques suitable for field use
 

in the L.D.C. and the U.S.
 

3) Generation of new preventive medicine programs applicable to
 

small ruminants in the L.D.C. and the U.S.
 

4) Advanced training in small ruminants for professionals and
 

paraprofessionals of the L.D.C. and professionals of the U.S.
 

5) The extension of knowledge gained on research in the L.D.C. to
 

other similar areas throughout the world and to other small
 

ruminants.
 

3. TECHNICAL FEASIBILITY
 

Throughout history and modern day, man and beast have been plagued
 

with the scourge of epidemics which have decimated entire populations.
 

With the advent of vaccines and technical knowledge most diseases
 

capable of destroying large segments of the population have been brought
 

under control.
 

Today, the most serious losses due to disease are those of an
 



insidious nature causing sporadic deaths but, more important, a loss in
 

productive efficiency. In various segments of the livestock and poultry
 

industry, rather refined and sophisticated preventive medicine programs
 

have eliminated these production losses. By utilizing and modifying the
 

principles of preventive medicine programs of proven efficacy, immediate
 

advancements will be possible in the L.D.C. A thorough study by the
 

investigators of the problems limiting productive efficiency in small
 

ruminants will provide the necessary information to modify or initiate
 

new preventive medicine programs. These modified and new preventive
 

medicine programs will be the foundation for increased productivity.
 



ATTACHMENT A
 

PROJECT APPROACH TIMETABLE
 

1979 1980 1982
1981 1983
 

Meetings & workplan by
 
U.S. collaborativ uni­
versities
 

keview of research pro­gress by U.S. collabora- S
tive universities
 

Establishment of relations
 
with scientists & officials !
 
of the L.D.C.
 

Investigation of conditions
 
affecting production.
 

Training of L.D.C. scien­
tists at U.S. universities
 

Training of L.D.C. parapro­
fessionals
 

Graduate training and
 
research program of U.S.
 
scientists
 

Establishment of an
 
on-site coordinator and
 
researcher
 

Collaborative research
 
activities between U.S.
 
and L.D.C. scientists
 

Initiation of herd health
 
and preventive medicine
 
programs
 

Disease reporting and
 
surveillance - data
 
collecting
 



4. FINANCIAL PLAN
 

Source of Funding 

A.I.D. C.S.U. L.D.C. Total 

150,000 50,000 37,500 237,000 

Expenditure of Funding 

U.S.A. L.D.C. Total 

Personnel: 

L. Lauerman, 25% 7,500 
S. DeMartini, 25% 8,000 
Fringe Benefits, 10.64% 1,650 

2 Graduate Veterinary 
Research Assistants 30,000 47,150 

Overhead @ 76.8% 36,211 

Location Program I Support 22,500 22,500 

Equi pment Facil i ties/ 
Animals 15,000 20,000 35,000 

Travel 3 1,139 8,000 9,139 

150,000 

1) The location program support is to provide for salary and support
of site coordinators and for a basic experimental facility and
 
necessary supporting facilities (including vehicle(s), dormitory,
 
etc).
 

2) As sheep and goat research facilities already exist at C.S.U., the
 
U.S.A. expenditure will be used primarily for purchase and main­
tenance of experimental animals with a portion of the funding being
utilized for expendable research materials. The funds allocated
 
for use in the L.D.C. will be used to support facility development

during the initial phase of the program. As the threi universities
 
(C.S.U., M.S.U. and U.S.U.) develop specific areas of research the
 
funds will be allocated to equipment, supplies and animals necessary
 
to conduct- on site research.
 

3) U.S.A. travel is to provide C.S.U. scientists with local travel 
necessary to conducting research activities and attending scientific 
meetings and seminars. The L.D.C. travel is to provide site visits 
for the C.S.U. investigators as well as travel of the L.D.C. 
researchers to the U.S.A. for educational and training purposes. 



C.S.U. CONTRIBUTION TO TITLE XII SMALL RUMINANTS C.R.S.P.
 

Faculty Salaries % Salary Salary
 

Cleon V. Kimberling, Prin. Investigator 30% 10,000
 

J. Cheney 
 20% 6,000
 

R. E. Pierson 
 20% 7,000
 

R. Rubin 
 20% 7,000
 

Secretarial Support 
 50% 7,500
 

Fringe Benefits @ 10.64% 
 4,522
 

42,022
 

Research Support - (Reproductive
 
performance of cattle and sheep)
 

L. Pearson (Immunology) 2,700
 

R. Phillips (Neonatal Enteritis) 2,900
 

J. DeMartini (Immunology) 3,000
 

J. Cheney (Parasitology) 5,000
 

R. Rubin (Parasitology 
 5,000
 

Diagnostic Lab Support 
 15,000
 

33,600
 

75,622
 

TOTAL C.S.U. YEARLY CONTRIBUTION ------- 75,622
 

TOTAL C.S.U. FIVE-YEAR CONTRIBUTION -----378,110
 



LOGICAL FRAMEWORK 

Project Title &Number: 

N-iiriAJI~k 4.?..A~si UuJLC1LVrL .. A.L~ ~~ 
gram or Sector Goal: The broader objective to Measures of Goal Achievement: 
ch this project contributes: 

ect Purpose: To improve the productive Conditions that wIl indicate purpose has been 
ciency of small ruminants in less de- achieved: Endof project status. 
oed countries, System exists for disseminating infor-


To identify the major disease mation and guidance to the si ll 

nutritional problems restricting the holder in the L.D.C. A network of

,ictive efficiency of small ruminants, field diagnosticians to answer dis-

ssist scientists of the L.D.C. in pro- ease and nutritional problems. A 

ng answers to these problems. To estab- reporting system to analyze produc-

*an educational delivery system. To 

st 	the small holder with his sheep and
 
production problems.
 

u dentification of major dMagnitudeP" ;o a I dgen i c ti onpo bemaj or m l
i 

-itional and genetic problems in small
nants of the L.D.C. Training of L.D.C.
•ntists in research techniques to study

problems. Training of a corps of 


inosticians. To conduct practical field 

nostic services. 


rmation dissemination, 


,uts: Collaborative research and efforts 
olorado State University, Montana State 

ersity and Utah State University. 

ica assistance and guidance in report-8,500 over 5 years
systels 
 L.D.C. 187,500 over 5 years 

ning of L.D.C. research diagnostic and
 
;nsion personnel.
 

tion and disease conditions.
 

disease ofoOutputs: 	 ! th-- R po o d t oReport of disease conditiori 

small ruminant population
sAlruiatpuaio


- Assessment of production 

- Training seminars for diagnosticians 


- A plan for educational delivery 
- Development of diagnostic techniques 

Implementation Target IType and Ouantity) 
A.I.D. 750,000 over 5 years

C.S.U. 188,500 over 5 years 


*....., 

The network of field diagnosticians 
supplying information to the smallohlder and duplicate reports to the
national disease control system within 

the L.D.C. The dissemination of monthly

production and disease reports to the 

isson and Governmnt offices in L.D.C. 


- Disease and production reports avail ­able at the Mission and Governmental 

agecie onetheesiiethe sheep & gnat popua-popula-
agencies on shee
tions. 


- Verification of training programs and 

reports on participation
 

- Existence of diagnostic facilities in

the field service program
 

Regular A.I.D. audits 


FromFY 1972 to FY 1983 
Total U.S. Funding AID A-15,W0 ; CSU-37,7. 
Date prepared: LOC-37.5i___May_1978_ 

Assumptions for achieving goel targets: 

Assumptions for achieving pwpose:

A.I.D., U.S. scientists and L.D.C. scien­
tists.,nUSL scientstsntidtL.recosni en
tists and L.DC. scientists recogaize
the need for a network system of diagnosir

disease and production problems reducing

the efficiency of sheep & goat production

and the need for an educational delivery
 
system to the small holder.
 

Assumptions for achieving outputs:TheT ecombinedc m i e expertisex e t s r m t e U Sfrom the U.S. 
unvrtesanseghnheL..
ste& thet
research efforts and provide technical
 
assistance in establishing reporting
 

systems and educational delivery systems.
 

Assumptions for providing inputs: 
Project is approvedcollaborative research
 
greements can be reached with HSU and USU.
 
Agreements can be reached with Missions
and host Government to facilitate and coop­

erate in research and training activities. 

http:LOC-37.5i
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NAME: Cleon V. Kimberling 	 RANK: Associate Professor
 

SOCIAL SECURITY NO:  
 DATE & PLACE OF BIRTH:
 
  
 

BUSINESS PHONE: 303-491-5770  
 

BUSINESS ADDRESS: 	Veterinary Teaching Hosp. HOME PHONE & ADDRESS:
 
Colorado State University 
 
Fort Collins, Colo. 80523  

MARITAL STATUS: Married, 2 children:  
Kirk Leon - 17 MILITARY SERVICE: 
Beth Ann -- 14 U.S. Army - Engineers 1951-53 

COLLEGE AND UNIVERSITY EDUCATION:
 

Institution Dates Specialties Degree 

Colorado State University 1947-1951 Animal Science B.S. 
Fort Collins, Colorado 

Colorado State University 1955-1959 Veterinary Med. D.V.M. 
University of Minnesota 1961-1963 Public Health M.P.H. 

TEACHING, RESEARCH & RELATED APPOINTMENTS: 

Institution Dates Specialties Title 

U.S.D.A. ARS APHIS 1959-1965 Field Service Brucellosis 

Colorado State University 
University of Nairobi 

Kenya, East Africa 

1965-1969 
1969-1972 

& Research 
Teaching 
Teaching and 
research 

Epidemiologist 
Assistant Prof. 
Associate Prof. 

Colorado State University 1972- Teaching, research Associate Prof. 
present & administration 

CURRENT ADMINISTRATIVE DUTIES: 	Campus Coordinator of the Kenya Project, Kenya

Project Leader of the Navajo Project, Arizona
 
State Board of Examiners for Animal Technicians
 
Admissions Committee, College of Vet Med, CSU
 

MAJOR RESEARCH/PROFESSIONAL INTERESTS:
 

International programs, applied immunology, epidemiolugy of domestic animals
 

PROFESSIONAL SOCIETIES: 
 American Veterinary 	Medical Association
 
Colorado Veterinary 	Medicine Association 

HONORARY SOCIETIES: 	Phi Zeta RESEARCH: 1 patent
 
Sigma Xi publications
 




