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

ABSTRACT

By systematically studying the societies in which the small ruminant
research program will be working, it will be possible to develop an under-
standing of the social constraints to small ruhinant 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 inférQentions_resu]ting‘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 jmplemented.
- Study objectives focus on the village and the individual producer, but linkages
with-nationa] 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 bé 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 Winiock "state of the arts" report on sheep and |
goats states, "Sheep and Goat production syétems 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 and 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 ecnzones 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 repcrt felt were lacking.

The RFP acknowledged a well established relationship - changes in agriéu]tura]
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 naw 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.



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 unifs (e.g., villages), we also intend to explore some of the
linkages between the Tocal production system and the large; society. Included here
would be the agricultural credit system, government policy toward small ruminant
production and small farmers, extent and effectiveness of governmental outreach
pregram (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 jnterventions suggested
by the production projects in order to predict whether they help
or hurt small producers. :
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(3) To analyze each production intervention in terms of the constraints
one is 1ikely to encounter in trying to implement it on a broad scale.

In general terms each of the objectives will address the social aéceptabi]ity
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 1ife 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 systém of small ruminant production in each society. The reports produced
by each team will provide a basis for an initial understanding of the system 6f
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 Titerature 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 Tong term (12-15 months) field observations in eaéh country. The short term
arkangements 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 Tong term assigrment
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would involve placing a field worker in the project area sc 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 sucial factors affecting small ruminant production
-~ are to be adequately understood.
- We also propose to coi]éct 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 censtruction of survey instruments and that findings arising
from the surveys may suggest areas for future field observations. However, it must
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, manzgement 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 rgsearch. 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
vthis relationship will depend in part on the countries which are eventually
seiected, 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 responsibi]fties.

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

working in the program. We will tfy to accomocdate their requests for information
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and we will make similar requests of them frcm 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 proposais 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 productioﬁ
surh 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 soqfa] 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 in determining 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 Teast as great as indicated on the attached budget.

2. That phasing research in a manner so as to 1imit 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 échedu]e.

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 exchanje of ideas and comments among the various

researchers.
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5. That natura] disasters, famine, drought, wars or other "Acts of God"
do not cause the project or Tivestock 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 is unique in that i$ is a 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
heTp 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 prdduction interveﬁtion to the socio-cultural
situation and institutional arrangements in a given society. It is assumed this
kind of analysis will proQide 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 traditionallagricu]tural 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
mechanize agriculture in areas where small farmers dominate. We hope that by
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.

Qutputs of Project

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

In addition 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 aliocated 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 (Title XII) UMC & MAES

U.sS. LDC
Personnel-Salary & Fringe
UMC Faculty 27942 27942
M. F. Nolan (.75)
J. G. Gilles (.50)
R. R. Campbell (.25)
W. D. Heffernan (.25)
J. L. Kliebenstein (.25)
Graduate Research Assts. 11000 , 11000
UMC Support Staff 18560 10440
Other Scientists (U.S. & LDC) 18560
(TOTAL) (57502) (18560) (49382)
Equipment/Facilities/Animals 1000 4200
Site Coordinator and Program Support 13150
Travel and Per-diem
Domestic 5000
International : 36400
LDC-In Country 7000
(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.

asrsonnel (Salary & Fringe)

UMC Facuity 27942
F. Nolan (.75)

G. Gilles (.75)

R. Campbell (.25)

D. Heffernan (.25)

1. Kliebenstein (.25)

“Eomaxc

Graduate Research Assts. 11000

UMC Support Staff , 18560

Other Scientists (U.S. & LDC)

LDC Professionals

LDC Support

(TOTAL) (57502)
jquipment/Facili ies/Animals

:te Coordinator and Program Support

fravel and Per-diem
Domestic
International
LDC-Tn Country
(Total)

jther Direct Costs

ndirect Costs (53.99%
; on applicable S & W -$75,000) 42670

§0TAL 100172
?DTAL PROJECT COST: 269415

§4C Contribution: 35%

LDC

————

20000

8000
(28000)

13150

28678
5000
(33678)

74828

UMC & MAES

27942

11000
10440

(49382)
4100

5000

(5000)
12130

23803
94415

Loc

20000

(20000)

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 far study and we enjoy the suppbrt 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 "Organizatfonal 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 undertaken 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 in a 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 in Country 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 Year -

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 moderaté 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 occurring 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 mentioned 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 alsc be invited to oarticipate. Finally, we also intgnd to establish some
mechanism to obtain periodic feedback from our LDC collaborating institutions and
social séientists 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: |G

Education:
' - *School Dates Attended Degrees
(2) 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 Specialization: Rural Sociology; Social Organization of Agriculture;
Socjal 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 Agricu]tura] Experiment

Station, 1973-74.

Professional Oraanizations:

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)
(2)
(3)
(4)
(5)

(6)

(7)
(8)
(9)

(10)

(11)

(12)

(13)

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.” '

Ph.D. Dissertation - “The Application o7 Nonadditive Models and:
Contextual Analysis to Cross-National Research: A Study of Rates
of Economic Growth." .

Andrew J. Sofranko and Michael F. Molan, “"Selected Characteristics,
Participation Patterns and Attitudes of Hunters and Fishermen in
Pennsylvania,” Pennsylvania Agricultural Experiment Station Bulletin
No. 770, July, 1970. :

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

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

Andrew J. Sofranko, Michael F. Nolan and Robert C. Bealer, "The
Definition of Modernization as a Power Continuum and Some Concomitant
Structural Differentiations: Data in Defense of a Maligned
Conceptualization," Probe,1, December 1971, pp. 11-30.

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

Michael F. Nolan and John F. Galliher, "Rural Sociological Reseafch'
and Social Policy: Hard Data, Hard Times," Rural Sociology, 38,
(Winter 1973), pp. 491-499.

Michael F. Nolan and William D. Heffernan, "The Rural Development Act
of 1972: A Skeptical View,” Rural Sociology 39 (Winten1974), pp. 536-.

545. '

Andrew J. Sofranko, Michael F.'Nolan and Rbbert C. Bealer, "Energy
Consumption and Modernization," Sociology and Social Research,
(July, 1475). '

Richard M. Hessler and Michael F. Nolan, “Infraethnic vaersity and
Pathways to Medical Care." Human Organization, (Fall, 1975).

Michael F. Nolan and Robert A. Hagan, "Rural Sdcio]ogica] Research,
1966-1974: Implications for Social Policy," Rural Sociology,

(Winter, 1975).

Michael F. Nolan, LaVeta A. Anderson and John L. Mowrer, "Faculty
Attitudes Towards a Nontraditional Studies Program," Alternative
Higher Education, (Fall, 1977).




Papers:

(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) "Tha Congruence in Sociological Analysis betwaen Research Designs and
Certain 'Guilding' Theoretical Assumptions." Papar 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 Dissonance: Insights from A Study of Pesticides."”
Paper presented at the annual meetings of The Rural Scciological
Society, Boston, Massachusetts, August 1968.

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

(5) "Some Alternative Measures of MNational 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
Times." Paper presented at Rural Sociclogical Society leetings,

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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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 the consumer, 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 commodities. An important
researchable problem faced by the economic analyst is to provide
reasonable demand estimates for cvaluating the proposed production
system. The devclopment of new or modified production systems with-
out adcgquate market clearing potentials on the demand side is fraught
with peril. Demand parameters are gencrally more difficult to quantify
than supply parameters but are of equal importance to the economic
probiem of viability for development and investment.

The quantity supplied in the market is, generally like demand, di-
rectly rclated 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 usuzlly 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 problen

to the resecarchable 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 collectiung and analyzing such data is not well established or
completely lacking.

In general, the economic problem is selecting amorg feasible bio-
logical production systems to determine those that are economically
viable to the producer and for which the product can bc 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. FEconomic benchmarks must be established for esti-
mating progress as production systcms are cnergized in order to eval-
vate 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 capabilities and needs, and infra-
structure barriers to proposed production systems.

5. Estimatc 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 systen.

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

8. Conduct an economic analysis of the total technical packages for
implementing new production systems into wnew and larger populations.

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

1. Inmany known <ases, theconsumption of small ruminant products
(particularly meat) is strongly related to special time of the
year. The importarce of seasonal demand peaks is important to
selecting among alternative production systems. Also, knowledge
about potential consumption during periods other than peak con-
suaption will need to be explored to fully exploit potential pro-
duction opportunities. Excess supplies can scriously erode returns
to producers and create serious pressures to exploit natural resources
by small ruminants.

Secondary data sources are generally available to provide vough
estimates of annual production and consumption for agricultural
products. However, for small ruminants, the information is
relatively scanty and generally suspect. Therefore, the proccd-
ure will require that in-country non-pubiished reccords be gleanud
for added precision to pullished figures. Also, the Delphi process



for soliciting information from knowledgeable individuals will
be attempted to further refine the ¢arly estimates. The analysis
must also identify seasonality in consumption patterns.

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

In many cases, improvement in traditional processing and market-
ing systems would improve the quantity and quality of product
flow. When 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.

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.

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
basc 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 fcasibility of the pro-
duction system and select the best production management strategy.

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

Monitoring and evaluating research adapted production systems

is a key factor in judgin~ the returns to the research effort
and for identifying emerging rescarchable problems that could
not be anticipated. This requires some knowledge about the
currcnt status of production and consumption levels in order

to measure change. Since completion of earlicer 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 Dbe monitorcd and fed back



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

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.

3.

Development of operational economic models applicable to smaill
ruminant production systems.

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

Publication of reports on micro and macro economic situations.

e. Assumptions on achievement of objectives:

1.

(3]

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

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

LDC government and research collaboratofs interest does exist
for 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
marlet structure will lcad to development of effective and
consistent production and marketing strategies.

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

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

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 Winrock Total AID 'LDC
AID + Winrock . (estimate)
A. Salaries X (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 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 10,000 10,000 10,000 5,000
Total Salaries 08,875 18,125 117,000 8,000 125,000 5,000
B. Equipment § Supplies 2/ 4,000 1,000 5,000 5,000
§ :
E. Travel and Per Diem 3/ , 7,500 42,500 50,000 .50,000
. Other Direct Costs & 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
B. Overhea on Title XII
funds </
1. Indifect costs (35% _ _
of salaries) 43,750 43,750
2. Administration (10%
of A+B+C+D and in-
direct costs) 22,675 22,675
b Winrock projects related
to Title XII Small Ruminant
CRSP objectives
1. Winrock Project #205 &/ 10,000 10,000
2. Winrock Project #502 g/ 45,000 45,000
3. Winrock Project #220 &/ 17,300 17,300
. Project Total 112,375 62,625 175,000 146,725 321,725 ° 5,000




YEAR 2

Title XII Funds

u.s. LDC - Total Winrock Total AID LDC
AID + Winrock (estimate)
\. Salaries & (2 sMY) 60,000 60,000 60,000
H. A. Fitzhugh ( .30)
M. E. Sarhan ( .70)
Ag. Economist ( .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
}.  Equipment & Supplies 2/ 6,000 1,000 7,000 7,000
.. Travel and Per Diem ~/ 4,500 15,000 19,500 19,500
) Other Direct Costs &/ 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 2/
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 XIT Small Ruminant
CRSP objectives
1. Winrock Project #205 5/ 10,000 10,000
2, Winrock Project #502 7/ 45,000 45,000
3. Winrock Project #220 3/ | 17,300 17,300 __

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 Y (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 2 7,000 1,000 8,000 8,000
C. Travel and Per Diem E/ 5,000 15,000 20,000 20,000
D.  Other Direct Costs -~/ 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 2/
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 Title XII Small Ruminant
CRSP objectives
1. "Winrock Project #205 7 10,000 10,000
2. Winrock Project #502 7/ 45,000 45,000
3. Winrock Project #220 &/ . 17,300 17,300  _

G. Project Total 99,375 75,625 175,000 142,490 317,490 20,0060




YEAR 4

Title XII Funds

u.Ss.’ LDC Total Winrock Total AID LDC
AID + Winrock ‘(estimate)
e L/ o -
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 12,875 12,875 8,000 20,875
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 100,875 23,125 124,000 8,000 132,000 5,000
B. Equipment § Supplies 2 11,000 2,000 13,000 13,000
C. Travel and Per Diem 3/ 7,500 22,500 30,000 30,000
D.  Other Dircct Costs -/ 6,500 1,500 8,000 8,000
Total falaries and
Direct Costs 125,875 49,125 175,000 8,000 183,000 5,000
E. Overhead on Title XII
funds 2/
1. Indirect costs (35%
of salaries) - 46,200 45,200 5,000
2. Adainistration (10%
of A+B+C+D and in-
direct costs) 22,920 22,920
F. Winrock.projects related
to Title XII Small Ruminant
CRSP objectives
1. Winrock Project #205 8/ 10,000 10,000
2. Winrock Project #502 1/ 45,000 45,000
3. Winrock Project #220 8/ : 17,300 17,300

— o

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




YEAR 5

Title XII Funds

‘U.S. LDC Total Winrock Total AID LDC
AID + Winrock ‘(estimate)
A.  Salaries X/ (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 12,875 12,875 8,000 20,875
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 _ 100,875 23,125 124,000 8,000 132,000 5,000
B. Equipment & Supplies e 11,000 2,000 12,000 13,000
C. Travel and Per Diem 7,500 22,500 30,000 30,000
D. Other Direct Costs ﬁ/ 6,500 1,500 8,000 8,000 5,000
Total Saluries and )
Direct Costs 125,875 49,125 175,000 8,000 183,000 5,000
E. Overhead on Title XII
funds 2/
1. Indirect costs (35%
of salaries) - , 46,200 46,200
2. Administration (10%
of A+B+C+D and in-
direct costs) 22,920 22,920
F. Winrock._projects related
to Title XII Small Ruminant
CRSP objectives
/
1. Winrock Project #205 8/ 10,000 10,000
2. Winrock Project #502 7/ 45,000 45,000
3. Winrock Project #220 8/ . 17,300 _17.300  ______

G. Project Total 125,375 49,125 175,000 149,420 324,420 5,000




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.

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.

Improvement of Ruminant Production Systems.
Small Ruminant Resource Development Program.

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. This 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 aliow them to evaluate their program's
procedures and objectives. By the end of this period prelim-
inary reports will be presented for review. Objective S5 and

6 will receive the major focus.

Year 4:

Comments and suggestions from the reviews will be incorporated
in the develcpment of more rcfined production and consumption
micro and macro analysis. Production models and standardizzd
benefit/cost procedures will be developed for each specific
project. Coordination will continue with other resecarchers

in the US and LDC in order to publish preliminary wcports on
their respective research projects in coniunction with the
economic analysis. Objectives 3, 4, S, 6 and 7 will rcceive
major attention and focus.



Year S:

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 respénsible for coordinating the
monitoring of all project activities in LDC and US.

6. Annual Review and Planning Process:

Each project 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.
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AID 1020-298 (1-12)

Project Title & Numher:

PRO.ECT DESIGN SUMMARY
LOGICAL. FRAMEWORK

Life of Project:

From FY to FY

Totat U.S. Funding
Date Prepored:

NARRATIVE SUMMARY

OBJECTIVLLY VERIFIAALE 1HOICATORS

MEANS OF VERIFICATION

tMPORTANT ASSUMPTIONS

Progtam or Sector Goal:

The broader objective to

which this project contributes:

ol Gozt Achie H

Auumptions for achiexing gosl targets:

Project Purpase:

To provide decision makers; at the plannin

(government and private), rescarch, and
production level; with data base and
mcthodology needed to evaluate benefits,
costs, and constraints associatcd with
the introduction of sheep and goat
devclopment programs.

l)

2)

3)

Conditions that will indicate purpose has been
schieved: End ol project status.

Developnent of operational
econonic models applicable to
small ruminant production systems.
Development of B/C ratios of
technoloyy packages.

Accumulation and publication of
reports on micro and macroeconomic
situations.

1)

2)
3)
4)

Established ties between U.S. and
LDC's collaborators.

Development of research packages.
Validation of operational models.
Publication of research results

Assumptions for achisving purpose:

1)

2)
3)

4)

Suitable sites in LDC will
be selected.

LDC interest does cxist
Major productioa, market-
ing and institutional
constraints will be resol-
ved.

Outputs as spccified are
achieved.

Outputs.

1)
2)
3)

Development of an economic data base
for small ruminant production in LDC's.
Developoent of cconomic models for
small ruminants.

Published progress reports and
standardized evaluation methodolagy

1)

2)

3)

Magnitude of Outputs:

Establish collaborative research
network between U.S. and LDC
institutions.

Collect information in 4 sclected
locations.

Freparation and distribution of
progress riports and publication
of research results.

1) Review of publication lssued
2) Review of computer printouts
and methodology

Assumptions for achiaving outputs:

1

)

3)

Data will be avialable at-
LDC sites for initial
analysis.

Additional data will be
created for further
analysis at the micro and
macro levels.

LDC government and re-
search collaborative in-
terest continues.

inputs:

1)
2)
3)

Lata from collaborating U.S. and LDC

institutions.

AID funding and assistance in project
managerent.

Professional expericnce over diverse

range of discipline.

n
2)

Implementation Taraet (Type and Quantity)

Field survey at each site under
Winrock professional supervision.
winrock International in Arkansas-
data processing, computer analysis
etc.

Annual program review and evaluation
techniques as regualr AID reporting
requirements.

Assumptions for providing inputs:

1)

2)

3)

Programs will be approved

and funds provlded under
Title XII

Winrock International

will continuc to provide
matching funds and staff
Data will be provided
from U.S. and LUC research
collaborators.




H. A. FITZHUGH

Education:

Birth: July'2, 1939

B.S. Animal Science, Texas AtM University, 1961
M.S. Meats Science, Texas AtM 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
1975

1973-75
1966-73

1962

Director of Research, Winrock International, Morrilton, Arkansas 72110.

Research Geneticist; Coordinator, Cattle Germ Plasm Evaluation Program,
U.S. Meat Animal Research Center, ARS/USDA, Clay Center, Nebraska.

Executive Vice President; Director of Research and Operations; Member,
Board of Directors, Agri-Link Corp., Irvine, California.

Associate Professor, Animal Breeding Section, Animal Science Department,
Texas AEM University, College Station, Texas.

Research Coordinator, Estacion Experimental de los Llanos, Consejo
Bienestar Rural, Venezuela.

Selected Professional Experiences:

Dr. Fitzhugh has authored or co-authored cver 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 tc academic and industrial organizations

in 12 states and 3 foreign countries.

1375-Present -- Organized and adminstered research programs involving
economic and biological evaluation of livestock producticn 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 cver 40,000 cattle on feed in 18 states;
total investment in production and marketing activities exceeded $20
million.

1370-72 -- Economic evaluation of land and livestock development and
management programs for Ganado Rojo Ranches, a division of Superior 0il
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, ltaly, Mexico, Venezuela,
Good reading and fair conversational knowledge of Spanish.



MOHAMED E. SARHAN Birth: October 23, 1946

Education:

.S. Agronomy, University of Alexandria, Egypt, 1968
.S, Agricultural Economics, Univ. of California 1973
A. Economics, University of California 1974

8
M
M.
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
1974-1976
1972-1974
1971-1972
1969

1965-1967

Professional

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

Post-Graduate Research Agricultural Economist, Department of Agricultural
Economics, University of California, Davis. Duties involved conducting
the empirical investigation for my Ph.D. dissertation.

Research Assistant, Dept. of Agricultural Economics, University, of
California, Davis.

Werk 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, lowa. Duties included participation in the station's
corn breeding program. :

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.

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 lrrigation 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 !l: 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. '

Objectfve and Constraints of Ruminant Livestock Production (with 0. J.
Scoville) World Review of Animal .Production, Volume X1V, Number;
January-March, 1978.
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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 FY 79 FY 80 FY 81 FY 82 FY 83
AID 175,000 175,000 175,000 175,000 175,000
TAES* 100,282 105,584 103,655 109,337 113,950
LDC Institutions (4) 9,000 9,000 9;000 9,000 9,000

TOTAL 284,282 289,584 287,655 293,337 297,930

Proir Funding: None

AID Project Manager:

The annual Texas Agr1cu1tura1 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. :



2. Detailed Description Of Project
a. Descriotion Of Problem

Generalized, comprehensive, biologically based, mathematical models for simu-
lating sheep and goat production provide a systematic method for bringing knowlédge
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 frem them, organize available information, identify knowledge voids, and pro-
vide a basis for determining critical research needs and for establishing prioritieé
for technical assistance and development.

A great amount of adaptive or developmental research with live animals is not
feasible in LDCs because of Timited resources. Model simulations will provide a
method for examining or predicting the effect of new pfactices and determining
optimal combinations and sequences of implementing practices. Especially with the
complex input x outpﬁt 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, app]fcab]e 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,



these models are adaptable for simulatina production svstems in anv 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.(1), is development of models. The models will be
developed similar to the TAMU Beef Productién Systems Model. The uniqueness
and utility of this model results from its conceptual structure: the driving
variables are quantity and quality of nutrfént 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. Thi$ infcrmation is then
described by apprppriafe mafhematica] functions, fit into the model structure
using differenée ejuations 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 basea on bio-
lTogical processes and are not simply curves fitted to a sét of _input-output data
as is the case with.normative mode15..

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 1 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 com-
ponent. Inputs from these aress are essential from the outset but these éreés
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 1linkages 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,'ﬁut first this information
will be used for modei validation and refinement.

After the working model is completed it will be subjected to validation tests
which will include simulation of productidn 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 Wi]] 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. It will be accomplished,
in part, with the first two objectives during the process of gathering, organizing,
and collating existing information and modeiing 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 pos§ib]e range for a series of simu]afions. If changes in this
parameter have important effects on outcﬁme,then research should be directed toward
obtaining more refined estimates. On the other hand, if changes in the parameter
cause only little,or unimportant, éffetts on outcome, then low'priokity viould 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 projecté, will be to simulate specific sheep and/or goat production .
systems for each of the ecozones uti]fzing 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.



These simulations would include effects on the total producfion systems and
the input-output data would provfde 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, planning officers and other LDC personnel involved at
this point. |

At some point during the fourth or fifth years, the production systems mode?
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, eprrt 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 particu]ér]y emphasize
working cooperatively with LDC counterparts to examine bottle necks, constraints,
etc. to present production systems and tq 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, qrowth 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
ASM Cattle Production Systems Models. Much of the'production of sheep and goat§ '
js accomplished through multiple species use of the forage resource. Since
“nputrient requirements, grazing habits and production objecfives 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 fromdrought and overgrazing, herd structures for'optfmizing prbductivity,'
effects of intreasing inventories, etc. The interfacing of the models is anticipated
to begin, depending 6n research ..developments, by the end of the third or fourfh
year. '. |
d. Conditions That Wil1‘Indicate Objectives Have Been Acheived.

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

(1) Development of sheep énd 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 1ivéstock officers, Ministry of Agriculture
officers, planning officers, etc. in consultation with Consortium

personnel.



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 svstems 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 ffom'c011aborative 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 ecoiones by synthesizing systems and conducting economic
analysis depends on the ;ooperatibn of LDCs; Expertiée level and personnel
commitment from LDC'§ are minimal. Data will be collected by project personnel
if not already avai]ab1e§ this activity will require introductions and a few
days cooperation of a number 6f livestock officers in broduction areas. No physical
requirements are essential althougn transportation and gdides te remote areas
would be helpful; it is assumed that transportation can be attéined by hire
through project funds if necessary. The most critical assumption is that principal
1ivestdck officers, planning officers and Ministry of.Agricultuée 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 w11] 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 1argé ruminant model has been developed (The Texas A&M
Cattle Production Systems Model) and successfully applied in LDC's. This success
suggests with 1ittle doubt that similar small ruminant models can be deve1opea;
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 |
probab]y the areas of least knowledge. -

It is assumed that adequate models can be developed, and that these models are
a comprehensive collection of scientific know]edge collated jnto 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 scienfific'information to sheep and goat production systems.

g. Outputs of Project .

Scientific agricultural know]edge has been said to be exportab]e from the U.é.
to LDCs, but effective application of such knowledge to 1%vestock production (that
_is, the development of viable techno1pgies) has been minimal and at times counter-
productfve. A principal, general objective of th%é project is to make usé
cf available research knowledge, optimally iﬁtegrated into production systems where
physical, financial and sociological constraints may be formidabie. 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 énd 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, ehergy and protein production,
export potential, financia]lreturns to producer and other criteria. Thus
information critical to decisions of p}oducers and policy makers will be more
readily available.

The general models and the techniques and expertise deve]oped'will be

applicable and available: for 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 ébout small ruminants
into comprehensive, biologically based, dynamic, mathematical models and then
validating the accur&cy of the model against real life experience. The tech-
niques of modeling have been ~dapted to livestock production systems by the
Texas A&M systems analysis aroup 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 Qf]] include functions for accomodating parameters assocfated 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.
A11 of the data and understandings required for model development are not presently
‘available. Some of this information which is lacking will be_geve1oped by other
projects of the Title XII Small Ruminants Program. Other information will have to
come from estimation by experienced ruminant nutritionists, physiologists, etc.
Regardiess of this incomplete nature of available information, the models will be
developed and are expected to represent the best understanding of total small
runinant production systems possible.

Validation of thesé 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 co]]ectlon and/or data already col]ected
in the LDC and cooperation of LDC livestock technicians and officers from the
Ministry of Agriculture (or other organization), the nrobability of accomplishing
these objectives in any particu]ar 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 gqats.in a
given area, recovery rates, herd composition changes,etc. can be examined. That
is, if the Small Ruminants Title XIT1 Program established a Tinkage with an LDC,
then the level of attainment of this second phase dependslon the interest“ahd
cooperat1on 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 po11c1es,and programs

of the LDC Ministry of Agriculture.
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BUDGET FY 1979 AID TAES Cost Share*+ LDC
Percent ercent Institution
$ Total Tima* $ Amount Time $ Amount $ Cost 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 - P
J. 0. Sanders, Asst. Prof. 10,000 25(10 5,000 25 5,000
Sheap and Goat Specialist 12,000 88(35 12,000 ~— cmmmeaa
Systems Analyst 26,000 100(10 26,000 == —————-
C. R. Long, Assoc. Prof. 6,846 15 3,600 15 3,240
Graduate Students, 1-1/2 7,500 50 each 7,500 = eeesas=
Secretary 2,880 40 2,880 -~ cmmam——
Steno., Data Recorder 1,500 25 1,500 - me————
Programmer, Data Procossor 2,400 20 2,400 - cecemne
Dginge benefits @ 13.5% 15,741 - 12,065 - 3,676
L .
Ministry of Agric. Officials and
Officers, Consultation (@ $500/L0C) 2,000 $ 2,000
Livestock Technicians, Data Collection
and Summary (@ $1,000/LDC) 4,000 4,000
Livestock Te;:hn:::‘l?nsi gSL Tr)'a‘lning in 2 000 2.000
Systems Analysis (@ $250/LDC )
Subtotal 3139, 361 10T, 435 325,916 38,000

B. Equipment/Facﬂ1t1es/An1mqls

Offices, Conference Rooms, calcu-

Tators etc. for 3.53 professionals,

2-4 Graduate Students and .65 Sec-Stano. 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 0,366 370,366
C. Travel and Per Diem
u.s. 2,500 2,500.
u.s./Lbc 8,000 8,000 1.000
LoC 4,600 3,600
Subtotal 315,100 R 37,000
D. Other Direct Costs
Data Processing Center, Texas ASM -
Mode!l 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 580 580
Publication and Library Materials 480 480
0ffice Supplies, Copying etc. 1,000 1,000
sP;-oJect Accounting And Financial Reporting 6.?75 g.?75
te Coordination and Program Supgort 13,125 13,125
Subtotal 12,750 TI.760
E. Overhead @ 18% of total 26,695 26,695
Project Total 284,282 375,500 100,287 000

* The figures in parentheses are percent time allacation estimates for each
person to be spent fn 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 1s expected to increase during the next five
years.



Budget FY 1940 AID TAES Cost Share** LDC
Percent Percent Institution
$ Total Time* . $ Amount Time $ Amount $ Cost Share
A. Par;om(\el (S&:) te. Exp. Sta.)
.S. (Texas Agric. Exp. . :
T. C. Cartwright, Prof. $ 21,000 25010 $ 10,500 25 $ 10,500
J. W. Bassett, Prof 16,800  25(10) 8,400 25 8,400
T. C. tlelsen, Res. Sci. 16,000 100(25 16,000 Eg ==
J. 0. Sanders, Asst. Prof. 10,500  2s{10 5,250 5,250
Sheep and Goat Specialist 12,000 88(35 12,000 - ===
Syscems Analyst 16,380 60{10 16,380 ‘g et
C. R. Long, Assoc. Prof 7,560 15 3,780 ! 3,780
Graduate Students, 1-1/2 10,500 50 each 10,500 - =
Secretary 3,025 40 3,025 == ===
Steno., Data Recorder 1,575 25 1,575 - ==
Programmer, Data Processor 2,520 20 . 2,520 - s
Lll;(r:"lnga benefits @ 13.5% 15,310  -- 12,140 - 3,770
S
Ministry of Agric. Officials and Officers,
Consultation (@ $500/L0C) 2,000 $ 2,000
Livestock Technicians, Data Collection and
Surmary (@ $1,000/L0C) 4,000 4,000
L;vestockA;etl:hn}c1z(|gs§2g65. gr)‘aining in 2.000 " 2.000
ystems Analysis /LD
Subtotal AT, 770 02,070 yIN,700 38,000
B. Equipment/Facilities/Animals
0ffices, Conference Rooms, calculators etc.
for 3.53 professionals, 2-4 Graduate
students and .65 Sec.-Steno. 28,035 28,035
Support for collaborative rasearch by PI's
on sheep, goats and systems analysis
Lsgp!‘led to ruminant production systems 45,843 45!849
- none
Subtotal TR LIEN:
C. Travel and Per Diem ’
u.s. 1,400 1,400¢
u.s./Loc 7,200 7,200 1.000
L.DC 3,900 2,900 2
Subtotal $ 12,500 317,500 31,000
D. Other Direct Costs
Data Processing Center, Texas A&M
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
Pl;ojegt Ac;:oun:‘lng And Financigl Reporting ]g.%g 16,?22
Site Coordination and Program Support 3
Subtotal ¥ 34,738 § 34,735
E. Overhead @ 18% of total 26,695 26,695
Project Total 289,584 IS0 305,588 39,000

«]5-

*
The figures in parenthases 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** LDC
Percent ~ Percent Institution

$ Total Time* $ Amount _Time $ Amount $ Cost Share

A. Personnel (S&N)
U.S. (Texas Agric. Exp. Sta.)

T. C. Cartwright, Prof. $ 13,230 15(5) $ 6,605 15 $ 6,615
J. W. Bassett, Prof, 22,932 40(20) 14,112 25 8,820
T. C. Nelsen, Ras. 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 15 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/L0C) 2,000 $ 2,000
Livestock Technicians, Data Collection and
Summary (@ $1,000/L0C) 4,000 ' 4,000
L1vestockA;echn:ci?nsizg.s. T;uining in 2000 ‘ 2000
Systems Analysis (@ G/LDC
Subtotal %590 3k k] THOE 3TE000
B. Equipment/Facilities/Animals
0ffices, Confersnce Rooms, calculators
etc. for 3.53 professionals, 2-4 Graduate
students and .65 Sec.-Steno. 29,437 29,437
Support for collaborative research by PI's
on sheep, goat and systems analysis
applied to ruminant production systems 48,142 48,142
LDC - none
Subtotal A1) ST7578
C. Travel anda Per Diem *
u.s. 1,400 : . 1,400
te 2:600 31500 1,000
Subtotal 373,300 372,800 $ 1,000
D. Other Ofrect Costs
Data Processing Center, Texas ASM Model
Development, CPU time 2,400 2,400
Simulation, CPU, time 6,500 6,500
Paper and printing 400 400
Data Summary and Analysis 500 500
Key Punching 300 300
Consultants, fees and expenses . 700 700
Communications 800 800
Publication and Library Materials 382 382
Office Supplies, Copying etc. 1,200 1,200
Projegt ﬁg:oun;ing AndPFInancigl Reporting ]g.ggg 12,?;2
Site Coordination and Program Support
Subtotal ¥32,982 T8
E. Overhead @ 18% of total) 26,695 26,695
Project Total 287,650 175,000 S0T854  T0L000

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

to be spent in LDCs.

h The TAES (Texas Agricultural Experiment Station) annua) budget for collaborative
sheep and goat research was in excess of $700,000 for 1977 and for 1978 is

expected to increase during the next five years.
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Budget FY 1982 AID TAES Cost Share** LoC
Percent Percent . Institution
$ Total Time* Amount ~ Time  § Amount  § Cost Share
A. Personnel (S&W)
U.S. (Texas Agric. Exp. Sta.)
T. C. Cartwright, Prof. $ 13,892 15(5) $ 6,946 15 $ 6,946
J. W. Bassett, Prof. 24,079 40(20 14,818 25 9,261
T. C. Nelsen, Res. Sci. 17,640 100(25 17,640
J. 0. Sanders, Asst. P.of. 7,946 15 3,973 25 3,973
Sheep and Goat Specialist 16,800 100(35) 16,800
C. R. Long, Assoc. Prof. 8,334 15 4,167 4,167
Graduate Students, 1-1/2 23,153 50 each 23,153
Secretary 3,334 3,334
Steno., Data Recorder 992 15 992
Programmer, Data Processor 2,084 . 15 2,084
an:ringe benefits @ 13.5% 16,209 12,677 3,532
Ministry of Agric. Officials and
0frices, Consultation (@ $500/LDC) 2,000 $ 2,000
Livestock Technicians, Data Collection
and Summary (@ $1,000/LDC) 4,000 | 4,000
L;vestock Te?hn}cizgsizg.s. T;aining in . 2,000
ystems Analysis D/LOC 000
8. Equipment/Facilities/Animals
0ffices, Conference Rooms, calculators
etc. for 3.53 Urifessionals, 2-4 Graduate
Students and .65 Sec-Steno. 30,909 30,909
Support for collaborative research by PI's
on sheep, goats and systems analysis
Lsgplied to ruminant production systems 50,549 50,549
. - none
Subtotal ¥ BT,458 Y ar, 458
C. Travel and Per Diem
U.s. . 800 800
e e Lo Lo
subtotal 370,500 373,500 31,000
D. Other Direct Costs
Data Processing Center, Texas ASM Model .
Devealopment, CPU time 800 800
Simulation, CPU, time 5,000 5,000
Paper and printing 400 400
Data Summary and Analysis 300 300
Key Punching 200 200
Comnunications 300 300
Publication and Library Materials 321 321
Office Supplies, Copying etc. 1,200 1,200
Projegt Ac$ount1ng agd Financial Reporting 16'932 ]g.g;g
Site Coordination and Program Support 6
Subtotal 331,321 331,921
E. Overhead @ 18% of total 26,625 26,695
Project Total L4k Pk 175,000 305337 T7.000

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

to be spent in LDCs.

b 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.
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Budget FY 1983 AID TAES Cost Share*™* LDC
Percent Percent Institution
$ Total Time* $ Amount Time $ Amount $ Cost Share
A. Personnel (S3W)
U.S. (Texas Agric. Exp. Sta.)
T. C. Cartwright, Prof $ 14,585 15(5) $ 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
€. 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
LEEingn benefits @ 13.5% 15,806 12,426 3,380
]
Ministry of Agric. Officials and Qffices,
Consuitation (@ $500/LDC) 2,000 $.2,000
Livestock Technicians, Data Collection and
Summary (@ $1,000/LDC) 4,000 4,000
L;vestockA;e?hn:ci?nsgzu.g.DT;afning in 2.000
ystems Analysis (@ $250/LDC 2,000
Subtatal 140,536 ITRATE TN TE00
B. Eq51gment.Fac111ties/An1mals
0ffices, Conference Rooms, calculators etc.
for 3.53 professionals, 2-4 Graduate
Students and .65 Sec.-Steno. 32,454
Support for collaborative research by PI's
on sheep, goats and systems analysis
applied to ruminant production systems 53,076
LDC - none ' v
Subtotal ¥785,530 385,530
C. Travel and Per Diem
“U.S. 800
‘v.S./L0C ;.ggg,
‘tbe » 1,000
Subtotal 312,500 31,800 TT.000
D. Other Direct Costs
Data Processing Center, Texas A&M Model
Davelopment, CPU time 800
Simulation, CPU, time 8,000
Papar and printing 400
Key Punching * 200
Comnunications 800
Publication and Library Materials 829
0ffice Supplies, Copying etc. 1,200
ggojegt Az:oun§1ng AzdPFinancigl Reporting ]g.?;g
te Coordination and Program Support
subtotal RS 332,020
E. Overhead @ 18% of total 26,695 26,695
Project Total 237,550 375,000 TTIIE0 73,00

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

to be spent in LDCs.
b2 4

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 1s

expected to increase during the next five years.



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 L.DC small ruminant production
systems ‘ | |

The first phase will actué]ly 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 coordinatibn) with the colloborating
Consortium institutions. The simulations will be the basis for examining alterna-
tive production practicgé and synthesi;ing production systems to most efficiently
meet objective functions. These simu]afion 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 wi%h thé Sociology project.

Livestock officers will be involved in the first two years in co]]ectihg data
and characterizing productfon systems. They will be involved after that time in
critiquing and making §uggestions for modifying or altering production practices.
Ministry of Agriculture Officers and/or p1anniﬁg officers will bé involved in
developing improved technologies and methods (order etc) of implementation.

A time schedule of activities. is given below.
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Time Schedul

Multiple Species Grazing

Economic Analysis

Initiate preli-
minary study

Initiate preli-
minary study

Initiate preli-
minary studv

Develop model
concepts

Activity FY 79 FY 80 - FY 81 FY 82 FY 83
Model Development Initiate Complete basic Fine tune, fit Adapt to Locales Adapt to Lccales
: form to locales
Model Validation @ ccceaaa- Institute, Complete major Minor validation Minor validation
tentative validation
validation
Characterize Present production Initiate Complete major . Extend Extend === ececacaaa
Systems in LDCs categories
- Collection of Animal and Production Initiate Complete major Extend Extend =000 ecececeao
Data in LDCs portion of
data bank
Baseline Simulations —em—————— Initiate,., Major activity Extend baseline .  =-ecceea-
tentative . simulations
simulation
Examining alternative = ececmccee acccaaa- Initiate Major activity Extend
Recommended Practices for LDC's
Production of Biotechnical Data @ = --e-ee-- Initiate, Major activity Major activity Extend
For Economic Analysis
Re-examination of Altered Production ---=c--- " Tentative Re-examine all Continue Continue
Practices with Sociologist And LDC : simulations
Livestock Officers and Ministry Of '
Agriculture Officials
Synthesis Of New Technologies for  --cececc  cmmmcaa.o Initiate Major activity Major activity
LDC Officers And Officials
Advancement of Integral Model
Capabilities
Interacting Forage Component et R EET e

Initiate base
mode]l 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 prodﬁction, and of the production systems
synthesized. Also this systems analysis project assumes the ro]g of coordinating
the biotechnical aspects of all of the collaborating projects in the Titg% 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 Dep: ‘tment, the
Committee of Professors of the Animal Science Department, the office of the
Director of the Texas Agricultural Experiment Statibn 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 wi]]vbe coordinated with the

Management Entity of the Program and the Comnittee of Pls.
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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 AZM Univ. His research has concentrated on
cattle breeding, including adaptation to tropical conditions and systems analysis.
He is‘1eader 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 Frofessor, Animal Breeding Section, Animal Science

Dept., Texas A&M Univ. His research has consisted of modelling beef cattle produc-
étion systems and the application of genetic seiection theory to increase the prodﬁc-
itive efficfency of beef cattle production systems. He teaches undergraduate animal
ibreeding and breeds of livestock and is considered an authority on world breeds of
%]ivestock. 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

?Dept., Texas A&M Univ. His reséarch at Texas A&M has emphasized-mode111ng and

isimu]ation of beef cattle production systems. He has taught animal breeding and
%present]y devotes full time‘to systems analysis applied to 1ivestock 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-
fng for sheep and goat programs has exceeded $700, OOO/annum $ince 1975.

The TAMU Agricultural Research and Extension Center at San Ange]o is in the
%eare of the sheep and goat production area and is largely devoted to sheep and goet
research Trere'are six scientists along with support personnel, over 3,000 sheep and
1,900 goats and physical fac111t1es at San Angelo, Brandy and Sonora for conducting
yesearch. The Research Station at Sonora is primarily used for grazing studies and
?eve1opment of pasture rotation'systems using cattTe, sheep and goats.

A significant portion of the state is 1oeeted within the tropical or subtropi-

gga] region as defined by being within 30° of the equator. Within the state, rain-

#all conditions vary from arid to semi-humid.

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

4n sheep and goat research. The Animal Science Dept. has 67 professional staff lo-

¢

€ated at the main campus with sections in Nutrition, Meats, Reproductive Physiolagy,

@nima] Breeding, Beef Cattle, Dairy, éwine, Horses, and Sheep and Goats. A Meats

iaboratory, Wool and Mohair Laboratory, Veterinary Diagnostic Laboratory, Institute
@
of Tropical Veterinary Medicine, Agricultural Analytical Service, Statistics Insti-

?tute, Data Processing Center, and other similar research and service facilities are
&vaﬂab]e for use on this project.
The TAMU International Programs Office has had programs in countries of Asia,

%ﬁfrica, South America, Latin America, and the Caribbean. Currently this office

administers projects in Colombia, Guatemala, Mali, Tanzania and Uruguay. In

?iddition, this office supervisas training programs‘of from 55 to 75 degree candidate
b - A
and 80 to 100 shorter term trainees from 12 LDCs.



Thomas C. Cartwright

Chival, ava sl gUOLAY Gl

S -
.5., Animal Husbandry, Clemson University, 1948

M.S., Genetics, Texas A&M Univarsity, 1950
Ph.D., Animal Breeding, Texas A&M University, 1954

tRIENCE:

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

Atherosclerosis in the baboon, 1972 - present s

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.

Leadar, AID 211d grant in ruminant livestock producticn systems in tropics, 1972-1977.

Travel to observe, lecture, consult and/or advise on beef cattle breeding in Mexico,
Guatemala, Cost2 Rica, Argentina, Venezuela, 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.

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

JOR 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’

[SENT 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

BERSHIP 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

LICATIONS:
B 32 Scientific articles, 84 abstracts, 68 progress reports, 30 popular articles,
13 books and bulletins (chapters).



PROJECT TITLE: EVALUATION OF MEAT GOATS AND HAIR.SHEEP

A

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.1.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 354,644 355,212 355,779 356,347 356,914

G. Funding by years - See above
H. Prior Funding - None

I. A.1.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.



2. Detailed 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 efficienf meat production) and parasite and disease resistance. The genetic
approach appears to hold as much interest as therapeutic treatment in the control
or preéention of infections or parasitic diseases. In maﬁy-LDCs.

With both of the species }nvolved in thl§ proposal; there-;re 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
wﬁuld 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 fn 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 ihe 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. sclentific 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,

éome speciflc research needs relating to the Fat-Ta:: sheep might be
concerned with the interrelationship of the Fat-Tail to performance and
adaptation to adverse conditions. There is widespread belief that thé meat of
the Fat-Tail is p}eferred to other types of sheep, and this should be explored
in light of the potential arket in Middle Eastern countries. It is generally
recognized that the fat in the‘tail‘is a significant impediment fo reproduction.
In this light is appears to be important to clarify the relationship of the Fat-
Tail to eating qualities of the meat and survlval'in times of stress, Answers
to these questldns are basic to consideration of future selection practices
with this type of sheep or tﬁe.pusslbilities of introducing nonFat-Téil
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 30° 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 flourishk in the humid regions.
The LDC countries also tend to be concentrated in a belt around the équator.
Thus, the goat ana 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 tralts which contribute to survival

and penalizing those traits of value to man, such as growth rate and milk
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production. These animals have benefited 1ittle from selective breeding and
management. In this proposal; the two speclés or types are being tied
togethzr because they serve a common function fn fhis state as in many LDC's,
One of the points of research interest Is to clarify the contribution or

need for both types and daéa on 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.
zhe.type 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 lires 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

i.e. Boer or Jamunapari goat or Dorper or

possibly qualify for this purpose
Blackhead Persian sheep) are nog generally available. At present, tﬁe dalry types
of goats of Alpine origin or the Down breeds of sheep of European origin are often
introduced into the LDCs, and a nv&ber have been exported from the U.S, for this
purpose. These types have generally proved unsatisfactory for use outside the
temperate reglons. There is also a need to clarify the relationship between
adaptability to nutritfonal 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 bieeding systems; i.e,

should gfforts be directgd at developing a single animal with overall merit or
should specialiied 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 Hair sheep. Within the state a majority of these
animals are found yithin 30° 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 aenetic types with
special reference to Meat type goats and Hair sheep. A total world
survey Is an unrealistic goal and fhe;e efforts will be concentrated in
tropical region; including research sites involved in the totai 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 tﬁe
preservation of this gene pool in the United States. More convéntional
breeds and crosses of sheep, primarily Finewool, will also be maintalined
for comparative purposes. Attémpts wtll be made to introduce ;ﬁd 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 thé 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 geﬁotypes which are identified
would be made available to research and development prograﬁs through live animals
a frozen semen to the extent that resources, téchnological progress and disease
control regulations permit,

3. To egtabllsh and maintain. a small flock of Fat-Tail (Karakul)
type sheep to insure that this genotype F; 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 findfngs under LDC conditions.

L, ‘lnitiate 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 approprigte’selectlon procedures.
New genetic types wou}d be compared with exlsting 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 genotypés to determine
to what extent they competz or compliment in forage ﬁtlllz;tion, and to
explore the possibilities of altering grazing patternsﬂthrough seléction;

6. Assist cooperating institutions in LDCs to Initiate selection
programs for indigenous or introduced populations with special reference
to adéptation 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 evaluatlon, disease control, etc,
Pefsonnel in a number of departments or dlscipllnes of Texas and LDC
Institutions should make contributions In these areas.

8. Graduate training programs will be offered by Texas AgM
University with the opportunity to concentrate on varlous 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. Thé
Informatlon wlll be cbtained not only from traditional 1iterature 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 Rﬁminants Collaborative Résearch Support
Program (SRCRSP). The results -:I11 be circul;ted to members of the consortium
with récommendations 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 Inform;tlon becomes available. A list will
b prepared on animals having potential interest for'relocation. ‘Those
considered for Importation and use.In the Texas contfibuting project will
emphasize the components which contribute to meat production such as fertility,
growth rate aﬁd adaptability, Those considered for relocation to sites in LDC
would inciude milk production as well if this is a'component of the use
pattern of that particular area. It is suggested that selectfon 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 c]lmates and selection efforts should cbncentrate
on selection under conditlions 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. Fliber production
Is not anticipated as having major interest, but this will not be ruled out for
areas whefe fiber Is an economic enterprise or whére it Is Important for home
use. Data on the use of both goats and sheep for fiber production will be
avallable from control groups in the Texas project,

Potential relocation sites outslde the U.S. may be at instlfutions
contributing specifically to this (Germ Plasm) project or thosé 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 maintalned for the period
covered by this project. The animals will be obtained from a wide genetic base
and sufficlent males will be m;intained to Tnsure that Inbreeding does not
became a problem during the time span of this project., These aﬁlmals 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
crossbre=ds as to carcass cutout, fat distribution, taste panel.evaluations
and for chemical characterization nf the fatty tissue. Later comparisons will
look at docked versus undocked market lambs as to fat distribution and eating
qualities. It is realized that some of this typevof 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-Tail 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 envirqnmental
conditions. Evaluation of resistance to nutritional stress will consist
of exposing various types (I.e. Fat-Tail 6 docked Fat-Tail and thin
tail) to submainfenance diets and measure welght loss and rgate and
site of fat disappearance. Comparative slaughter techniques and ultrasonics
will be used for the latter purpose. It Is determlined that the Fat-Tall
adversely affects reproduction, but is not necessary or beneficial to
meat quality or survival, attempts will be made to initlate.long term
selection experiments in LDCs to explore the desirabllity and feasibllity
of altering this trait through selection,

The research approach fbr.objective L will consist of estéblishing
floéks of Hair sheep and Meat type goats on which data may be collected,
The Texas Agricultural Experiment Station currently owds approximately
700 head of Meat type goats which will contribute to the e%fort. A small flock
of Hair type sheep are available and will be expanded and maintained for study.
Initially these will consist of Black.belljed Barbados, but other types will
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 productlion potential of these species., This work will be conducted

In semi-arid conditions at sites near or within -30° 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 requiréd to calculate
phenotypic and genetic parameters; design efficlient 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 coﬁntry and that at
the LDC Institutions would not necessarily be the same.

The research approach to objective number 5 will consist of establiishing
‘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 esophaéeal fistulas or by observing the grazing
habits. Both procedures place restrictions on the number of an{mals which
can be utilized and possibly interfers with grazing behavior. The approach
to be taken in this project will permit tﬁe 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
Importang to determine to what extent Hai} sheep and goats compete in
grazing habits since they are very similar in adaptation énd in the nature of
the products produced. It also seems important to determine to what extent
the Fat-Tail sheep differs from athers in grazing Eabits as this might be

related to thelr adaptation to arid regions. It is also planned to look into

inheritance of diet preference with a view to proposing selecting animals which
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preferentially consumé prevalent or problem Plant.species. This may become
of particular importance as restrictions are placed on mechanical or chemical
control of probleh plant specles 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 traié!ng 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 AgM 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 specles involved.
It is anticipated that individuals within these djsciplings 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 committmenf to the training component
of the overall project. The normal graduate training program offered by
Texas AtM 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 partfcipate
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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responélble for Initiatives in this area.
d. Conditlons that‘wlll indicate obJectives have been achieved

The overall objJectives of Improving the contribution of sheep and goats to
meetiﬁg the food and fiber needs of ﬁanklndi and even of producing superior
- genetic haterlél, are long term goals which obviously cannot be compieted
in the proJected lifetime of this project, However; if programs and practices
can be Inftiated which will be carried forward over a longer period of time
some real progress can be expected, The more limited objectives outlired
under 2(b) above lend themselves to more definitive accomplishments. The
progress in these more 1imited areas‘would be documented by breed description
information, by fhe presence of flocks and herds In experimental programs in
this country and in LDCs and by publicatlon of experimental data. Also the
presence of personnel in LDC locations who have recelved advanced training
as a result of this project would be considered as tangible evidence of proéress.

e. Assumptions on achievement of objectives (externalities outside
control of P{)

Some very significant factors outside the complete control of project
personnel will have an affect on the success of the project. Primary among
these is the abllity to locate and finalize stable institutional linkages
In 1.DCs. The funding budgeted to this project is certninly not adequate
to estublish and to finance research facilities outside the U.S.; and it
is slmply not possible to determine to what oxtend funding in LDC locations
will be édequate. The second major facto} contributing 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 iife of this project
andbas a result of activitles 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 1imiting factor. No work of this nature is proposed under
this specific project, but will perhaps be a part.nf the overall plan
of SRCRSP. The likellhood of progress on this point appears to be good.
(b) Assumption that achieving objectives will solve problem
A stated precondition of the SRCRSP l# 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 df a problem.
g. Outputs of project
The primary outputs would be:
1. Needed new Information (publications),
2. Superlor types of anlmals;
3. Facilities developed and programs placed in motion,
L, Better trained peop]e.
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 reallzeable
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 ciassified as political or sociological constraints. Primary among these
‘are regulations on animal transfer and the ability of project personnel to

ihplement changes.
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Budget kY 19/9

AiD TAES LoC
Percent Percent Institution
Total Time* $ Amount Time $ Amount § Cost Share
Personnel
u.s.
J.M. Shelton, Proj. Leader $ 17,000 25(10) ¢ 8,500 25 $ 8,500
Geneticist 24,000 75(20) 18,000 25 6,000
P. V. Thompson, Manager 8,000 25 4,000 25 4,000
G. Snowden, Technician 6,000 67 6,000
Technician, Diet Analyses 12,000 100 12,000
Technician, Breeding 12,000 100 12,000
Graduate Student 6,000 50 6,000
Other Professional 15,000 25(10) 7,500 25 7,500
Other Subprofessional 32,409 450 32,409
Secretary 7,000 33 3,000 50 4,000
Fringe @ 13.5% 18,820 9,585 9,235
LoC
Livestock Technicians and : ¢
Professionals 8,000 8,000
Subtotal $166,229 $ 80,585 $ 77,648 § 8,000
Equipment/Facilities/Animals
u.s.
Materials and Supplies 16,334 16,334
Buildings, Facilities
and Utilities 15,000 15,000
Animals 25,000 25,000
Support from Collaborative
TAES sheep and goat res.
proj. (H1745, H1942 and
H6243) 77,000 77,000
10C
' Animals 500 500
Buildings and Facilities 500 _ 500
iubtotal $134,334 € 76,334 ~ $117,000 $71,000
Travel
. U.S. 1,400 1,400
; US/LDC 9,000 9,000
: LDC 1,800 800 1,000
Fubtotal ,200 $171,200 ,000
Other Direct Costs
Publications 1,000 1,000
:Site Coordination And
* Program Support 11,250 11,250
"Fiscal Accounting And
Reporting 6,750 6,750
Subtotal 9,000 $ 19,000
Total Overhead @ 18% 22,881 22,881
Project Total 354,64 $150,000 134,644  §70,000

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

TAES (Texas Agricultura)l Experiment Station) has an annual budget for collaborative
?p and goat research of over $700,000.
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Budget FY 1980

AID TAES LDC
Percent Percent Institution
Total Time* $ Amount Time $ Amount $ Cost Share

Personnel
.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
iTechnician, Diet Analyses 12,400 100 12,400
iTechnician, Breeding 12,400 100 12,400
'Graduate Student 6,000 50 6,000
!Other Professional 15,000 25(10) 7,500 25 7,500
'Other Suoprofess1ona1 32,409 32,409
Secretary 7,200 33 3,.00 50 9,303
;Fringe @ 13.5% 19,037 9,734
}Egvestock Technicians and
Professionals $ 8,000
btotal 3768,046 $81,834 378,212 8,000
tqu1pment/Faci1ities/Animals
).S.
'Hater1als and Supplies 31,885 16,885 15,000
{Buildings, Facilities and Util. 25,000 25,000
QAnimals

tSupport from collaborative
: TAES sheep and goat res.
{ projects (H1745, H1942

: and H6243) 77,000 77,000

iDC

ﬂnimals 500 500
Buildings and Facilities 500 500

mom 3134,885 316,845 37,000 37,000

[rave]

U S. 600 600

:US/LDC 8,000 8,000

LDC 1,800 800 1,000
btotal 370,400 9,300 ¥ 1,000
her Direct Costs

Publications 1,000 1,000

éite Coordin. & Program Support 11,250 11,250
iscal Accounting & Reporting 6,750 6,750
btotal §19,000 $19,000

)

'otal Overhead @ 18% 22,881 22,881

oject Total ¥355,212 $150,000 $195.272 370,000

he figures in parentheses are ppercent time allocation estimates for each person to be
pent in LOCs.

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,Proj. Leader $ 17,400 25(10) $ 8,700 25 $ 8,700
Geneticist 24,200 75(20) 18,000 25 6,200
P. V. Thompson, Manager 8,400 25 4,200 25 4,200
G. Snowden, Technician 6,200 67 6,200
Technician, Diet Analyses 12,800 100 12,800
Technician, Breeding 12,800 100 12,800
Graduate Student 6,000 S0 6.000
Other Professional 15,000 25(10) 7,500 25 7,500
Other Subprofessional 32,409 450 32,409
Secretary 7,400 33 3,200 50 4,200
Fringe @ 13.5% 19,252 9,882 9,370
LDC
Livestock Technicians and .
Professionals 8,000 8,000
Subtotal 769,861 83,08 T78,779 $ 8,000
fquipment/Facilities/Animals
u.s.
Materials and Supplies 17,037 17,037
Buildings, Facilities and
Utilities 15,000 15,000
Animals 25,000 25,000
Support from Collaborative
TAES sheep and goat res.
project (H1945, H1942 and
H6243) 77,000 77,000
Lcc
Animals 500 500
Buildings and Facilities 500 500
Subtotal $135,037 $ 17,037 $117,000 $ 1,000
fravel
u.s. 1,000 1,000
Us/LoC 7,000 7,000 :
LoC 1,000 000
Subtotal $ 9,000 $ 8,000 § 1,000
Dther Direct Costs
Publications 1,000 1,000
Site Coordination and
Program Support 11,250 11,250
Fiscal Accounting and
Reporting 6,750 6,750
Subtotal $ 19,000 $ 19,000
Total Overhead @ 18% 22,881 22,881
’roject Total $355,779 $150,000 $195,779 $10,000

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

‘he TAES (Texas Agricultural Experiment Station) has an annual budget for collaborative
heep and goat research of over $700,000.



Budget FY 1982

AID _ TAES LDC
Percent Percent Institution
Total Time* § Amount Time  $ Amount $ Cost Share
Personnel : '
u.s. S
J.M. Shelton, Proj. Leader $ 17,600 25(10) $ 8,800 25 $ 8,800
Geneticist - . 24,300 75(20) 18,000 25 6,300
P.V. Thompson, Manaqer 8,600 -25 4,300 25 4,300
G. Snowden, Technician . 6,300 &7 6,300
Technician, Diet Analyses 13,200 100 13,200
- Technician, Breeding 13,200 100 13,200
Graduate Student 5,000 50 6,000
Other Professional 15,000 25(10) 7,500 25 7,500
Other Subprofessional 32,409 32,409
Secretary 7,600 33 3,300 50 4,300
Fringe @ 13.5% 19,4€8 10,030 9,438
LDC
Livestock Technicians and
Professionals 8,000 8,000
Subtotal $171,677 $ 84,330 $ 79,347 8,000
Equipment/Facilities/Animals
.S. '
Materials and Supplies 16,389 16,389
Buildings, Facilities and
Utilities 15,000 15,000
Animals 25,000 ' 25,000
Support from Collaborative
TAES sheep and goat res.
project (H1745, H1942 and
H6243) 77,000 : 77,000
LDC ‘ .
Animals 500 500
Buildings and Facilities 500 , 500
Subtotal $134,389 $ 16,389 $117,000 $ 1,000
Travel
u.s. 1,000 1,000
uUs/Lbc - : 7,000 7,000
LDC ‘ 1,000 : 1,000
Subtotal $ § 000 ,000 $ $ 1,000
Other Direct Costs
Publications 400 400
Site Coordination & Program
Support 12,250 11,250
Fiscal Accounting &
Reporting 6,750 6,750
Subtotal $ 18,400 $ 18,400
Tota] Overhead @ 18% 22,881 22,881
.Proaect Total $356,347 $150,000 $196,347 $10,000

,__

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

he TAES (Texas Agricultural Experiment ,tation) has an annual budget for collaborative
heep and goat research of over $700,000.



Budget FY 1983
AID TAES LDC

Percent Percent Institution
Total Time* § Amount Time $ Amount § Cost Share
Personnel
u.s. ‘ .
J.M. Shelton, Proj. Leader §$ 17,800 25(10) $. 8,900 25 $ 8,900
Geneticist 24,400 25(20) 28,000 25 6,400
P.V. Thompson, Manager 8,800 25 4,400 25 4,400
G. Snowden, Technician 6,400 67 6,400
Technician, Diet Analyses 13,600 100 13,600 '
Technician, Breeding 13,600 100 13,600
Graduate Student 6,000 6,000 :
Other Professional 15,000 25(10) 7,500 25 7,500
Other Subprofessional 32,409 : 32,409
Secretary 7,800 33 3,400 50 4,400
Fringe @ 13.5% 19,684 - 10,179 9,505
LDC
Livestock Technicians and . ;
Professionals 2,000 : 8,000
Subtotal $173,493 $ 85,579 $ 79,917 §$ 8,000
Equipment/Facilities/Animals
u.s. :
Materials and supplies 16,000 16,000
Buildings, facilities and '
Utilities 15,000 15,000
Animals 25,000 25,000
Support from Collaborative
TAES sheep and goat res.
project (H1745, H-1942
and H6243) 77,000 77,000
LDC
Animals 500 500
Buildings and Facilities 500 . . 500
Subtotal $134,000 $ 16,000 117,000 3 1,000
Travel
u.s. 500 500
ESfLDC 6,500 6,500
DC : 1,000 ‘ 1,000
Subtotal $ 8,000 $ 7,000 , 1,000
Other Direct Costs
Publications 540 540
Site Coordination And
Program Support 11,250 11,250
Fiscal Accounting And
Reporting 6,750 6,750
Subtotal » 18,540 $ 18,540
Total Overhead @ 18% 22,881 : 22,881 ,
Project Total $356,914 $150,000 $196,914 310,000

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

Te TAES (Texas Agricultural Experiment Station) has an annual budget for collaborative.
feep and goat research of cver $700,000.
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5. - implementation Plan

a. Time-phased scope of work, including relationships with LDC Institutions

The early phase of tﬁe project will consist of development of facllities
for accumulating breeding flocks and recrultment of additional personnel
at U.S. locatlions. 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 FV 1979 and 1980 on site visits will be made to
LDCs to survey 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 potentlial interest. To the extent this Is succesgfql
these animals will be integrated Into data colleetlon schemes and this
will be continued throughout the study. Also in FY 1980 selection programs
with indigenous and exotic genetic typeé will be fnitiated wi th 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 béhind 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 beycnd 1983 should
be scheduled for this year,

b. Projectimonitorfng

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 would 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 ghese the Texas.Agrlcultural
Experiment Station conducts an annual review of projects with a broJectién
of plans for the future years activities. This would be expected to continue.
and to include activiv.2s conducted as 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. Thé program director would be involved in and perhaps

a convenor of this group and provide a repository of annual reports.
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Project Title & Number:

Germ Plasm Resource Development for Sheep and Goats

T Total U.S, Funding
Dato Prepared;__Hay 19, 197

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Program or Sector Gaal: The broader objective to
which this project contributes:

To Improve the contribution of sheep
and goats to meeting mank!nds
needs for food and fiber In LDCs,

Maasures of Goal Achisvemant:

Increasea production from sheep and
goats [n LD countries would be the
flnal or end polnt. Short of this
the presence of more productive and
better adapted strains of animals at
LDC or U.S, Institutions and on
going Improvement programs,

Statistical data on animal productlon
In Target LDC Publlcations,

Project reports of studies In U,S,

Assumy..ans for achieving goa!l targats:

That desirable genetic types of
animals exist for exploltation.

That arrangements can be made for
relocation of some of these. That
sufflcient continuity of support
exists for animal breedina projects
to yield results. Development of
satisfactory semen freezing technlique
will be Important to maximize
deployment of genetic resources.

Project Purposa:

To identify, evaluate and [mprove
genetlc resources of sheep and goats
to meet the needs of target areas.
To establish a mechanism to interchangd

Conditions that will indicate purposs has been
achisved: End of project status.

Information and genetlc materials betwden

areas of interest. Develop an Informa-
tional base relating to Fat-Talled and
Halr type of sheep and M:at and Flber
goats which will Improve the abillty

of U.5. and LDC Institutions to respong
to needs.

Assumptions for achieving purpose:

Complete or reasonable success
will be dependent on satisfactory
1inkages with LDC Institutions.

Outputs:

2,

Description of breeds or types of
sheep and goats In tropical and
sub-tropical regions.

Relocation of selected genotvpes to
centers from which they can be more
efficiently utlilized In Improvement
programs.

Established flocks of Fat-Tall and
Hair types of sheep and Meat type
goats from which Information and

Magnitude of Qutputs:
Publicatlions of description and
character[zation of types of sheep
and goats_ Genetlc parameters of
sheep and goats, Suggested selection
Indexes, Improved stralns or breeds
of sheep and goats, .

superior genetic material may be obtalhed.

Assumptions for achieving ouiputs:

That needed new personnel can be
recruited and Integrated Into
overall programs,

Infuts: * © . rs—twtttnstituttonss Implementation Target {Type and Quantity) . Assumptions for praviding inputs:
1., At least one long term selectlonJ
1. Personnel and resource support from program in LDC including presence] .Annual revliews and regular reporting

2,
3.

Texas Agricultural Experiment Statlon,
Personnel and resource support of
ccoperating !nstitutions In LDC,

AiD funding and gquidance,

of lmproved strains.

2, Texas Agricultural Experlment
Station establlishad flocks of
Fat-Tail sheep and Hair sheep
and Meat type goats,

3. AID: (a) budget $150,000 anaually]

requirements,

That a continued source of funding

exlsts from all of the three sources
Indlcated,



Nama: J. Maurice Shelton

Date and Place of Birth: [N

Family: Married, 4 children
EDUCATION:

PhD., Anima] Breading - Texas A&M University'- 1957
M.S.s Animal Production - Texas A&M University - 1953
B.S., Animal Science - University of Tennessee -.1948

EXPERIENCE :

Instructor - University of Tennessee, ltlest Tennessee Branch - 1948-1950

Instructor - Texas A&M University - 1950-1953

Associate Professor - Anerican University of Seirut; Beirut, Lebanese
Republic - 1954-1955 :

Assistant Animal Husbandman to Professor - Texas Agricultural Experiment
Station - 1956-Present '

SIGHIFICANT PUBLICATIONS:

Shelton, Maurice. 1977. Breeding for improvement of fiber producing
animals. In Animal Agriculture. MW. H. Freeman & Co. (in press).
Shelton, Maurice. 1977. Management of reproduction in the goat. Pro-
ceedings symposium on "Management of Reproduction in Shezep and Goats"

sponsored by American Society uf Animal Science and Sheep Industry
Development Pyogram, Madison, Wisconsin, July, 1977.

Shelton, Maurice. 1977. Reproduction and genetics of the goat. Pre-
sented at the annual mesting 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. ‘ i

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 Socizty of Animal Science Registry of Professional Animal Scientists

American Genetic Association Texas Sheep and Goat Raisers Assn.
Society for Range Management National tool Growars
Sigma Xi National Lamb Feeders

SPECIAL ACTIVITIES

Have extensive research experience with both sheep and goats. Have travelad
or worked in 15 different foreign ceuntries including serving 3as a mermber
of a sheep and goat breeding team which visited the Soviet Union as a part

of Scientific Exchange Agreement. Member of Task Force on fiutrient Require-
ments of goats of the National Academy of Science.

AOHORS AND AWARDS
Achievement Award - Block and Bridle Club - University of Tenn.

Honorary State Farmer - Future Fariers of Anerica
Silver Ram Award - American Shezp Producers Council, Canver, 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)

1),

Total Estimated Costs ’:

Total LoC 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 3

1)

These increases do not

include merit, cost of living or inflation.



Abstract of a Pesearch Proposal Submitted to US/AID Title X!I-

Collobarative Research Support Program on Small Ruminants

Leader:

Rationale:

Approach:

USAID Budget:

Improving Female Reproductive Performance of Small
Ruminants in LDC Countries

Dr. Warren C. Foote, Utah State University

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
influences 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 gerotypes 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.

This project will be conducted in cooperation with
California State Polytechnic University, Pomona and
other members of the Small Ruminant CRSP. W. C. Foote
wil? coordinate the coonerative projects. between Utah
State University and Cal Poly, Pomona.

Female reproductive potential { as indicated by

measureable - -oductive processes) will be estimated in
selected g:ncivies of small ruminants in different
climatic e~ « :ments and under limited and optimum

management cuauitions 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 groups 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. ‘

$90,000.



Detailed bescrlpgion of Project
A. Descrlpf%on of probiem

Reproductive performance is a m;jor contributor to the level and
efficiency of meat and milk productfon 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 thesé are influencea geneti;ally and also by environment
tncluding climatic facfors, and'nutritlon, animal health and other management
components involved in either intensive or extensivé production systems.

.Sheep and goats are adapted to practically’every environment where man
lives and are used by hfm 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.
;Ihls genetic variation can provide alternatives to increase level and
efficiency of reproduction under existing or improved environmental conditions
in LDC's.

Only 9 relétively small_number of existing 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 prdvide an estimate
of their reproduction pofeﬁtial. Many genotypes of sheep and goats reproduce
at relatively low levels as an apparent é&aptive measur;. Some of these
might have a much higher genetic regrodﬁction potential whiéh would be
realized under improved environmental conditions. This information would be
essential in determining the feasibility of introducing new genes to

Increase level and/or efficiency of reproduction in LDC's, More information
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concerning reproduction botential on an expanded number of genotypes of

small ruminants in both the United States and LbC's and other aQailablc

sources is necessary to provide an adequate genetic base for improved

production under required management systems.

C.

Objectives of project

1. To measure the reproductive pbtential of females of selected

2.

3.

genotypes of small ruminants in the United States ahd at selected -
LDC locations.

To determine the jnfluence of environment including climatic
facto}s,.and nutrition and other management components on

female reproduction.

To establish a computerized data bank containing 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, .

To import selected genotypes of small ruminants.fnés 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,

Project approach

General considerations

This project will be conducted in cooperation with California State

CRSP.

Polytechnic University, Pomona and other members of the Small Ruminant

W. C. Foote will coordinate the cooperative projects between Utah

State University and Cal Poly, Pomona.
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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 refingd and required levels of control determined
primarily in the United States. Hormone and other physiologfcal analyses will
be conducted at the physiology and endocrinology labofatories at Utah State
University or under their direction at points of entry into the Unitéd 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. Becaus; limiting factors
may involve either the male of female or both this research will be closely
coordinated between Utah' State Un{versity and Cal Poly, Pomona. Combined
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
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consultation with Cal Poly and other memebers of the Small Ruminant CRSP.
Selections wili be based on their potential usefulness in LDC locations.
Examples of breeds which might be studied are the Rambouillet, Targhee, St.
Croix, Suffolk, Romney, Border Leicester, Dorset, Spanish goat, Nubian, and
Saanen. Levels of reproduction and physiological and endocrinological
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 tc estrus and ovulation),
lambing or kidding interval, ovulation rate, lambing or kiading rate, birth
weight, growth rate to 60 days of age, mothering ability, and endocrine
profiles during selected reproductive periods. Special attention will be
given to influences of season of year. Research measuring reproductive
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 more 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
projects and the genotypes measured would be those selected by or in
cooperation with them. It is recommended that reproductive phenomzna
measured in the genetic research flocks include age at puberty, fertility,
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 research will study
in more detail aspects of physiology and endoc}inology of reproduction

relating to reproduction potential. These will include, where possibie,
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length and occurrence of breeding sgason, estrous cycle length, ovualtion
rate throughou£ the year, and endocrine profileg during selective reproductive
periods such as the estrous cycle and the early postpartum period.

Preliminarily it is assumed that blood from studies in LDC's will be
processed in the LDC and at Plum Island as required before introduction to
‘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 ub and controlled environments including standardized
management components established.

The purpose of these studies is ta provide estimates of reproductive
potential of different genotypes and. to identify, if possible, physiological

and endocrinologicel constraints to reproduction.

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 1 will be taken. The major effort in this objective will be
to measure the influence of different management components such as level of
nutrition on.level and efficiency of reproduction. This research will be
cooperative with other research projects. It is_consideréd to be of high
priority among the objectives because it can provide essential inputs for the
deve lopment of management components to optimize level and effiency of production.
Some aspects of the research in this objective will‘be initiated at Utah
State University in FY 1979 but will be ;ndertaken in LDC locations after genetic,
nutrition and related small ruminant résearch programs have become stablized
and adequate control is available.
Objective 3.
This objective will be accomplished by identifying reliable personnel
working with small ruminants and obtaining valid information frcm them con-
cerning reproductive physiology and adaptation for the genotypes wl th which they

 aae 2 luad Information describing the environment will also be obtained.
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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 it will 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 alsé be encouraged. -

If and when importation becomes possible the importat}on of small ruminant
will be given prime consideration and effort. Genotypes of sheep and goats
will be selected, bavad 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. Smail; pure breeding flock
will be developed and maintained for research and developmental purposes.
These flocks will be established }nitially 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, Pomone

The accomplishment of this objective is beyond the control of the principe
investigators and therefore no time schedule can be developed.

D. 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 environnent on female reproductive

performance of sele?ted genotypes of small ruminants established

and avallable for use in U.S. and LDC locetions.
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A computerized data bank containing available Information on
reproduétive performance of small ruminants world wide available
for use in the U.S. and LDC locations.

When and if USDA, APHIS permits selected genotypes of small

ruminants imported into U.S, and small breeding flock established,

Assumptions on achievement of objectives (externallities outside centrol

of P.1.)

1,

2.

3.

l'.

That selected genotypes of small ruminants; adequate facilities and
management‘control for research are available in LDC locations.
That capable LDC personnel are available to éarry out research,
That persons throughout thg.world working with small ruminants will
provide information for dat; bénk,

That approval will be granted to import selected genotypes of sheep

and goats into the United States.

Assumptions that achieving objectives will solve problem

1,

Achieving objectives | and 2 will provide information on reproductive
physiology of the female that will make possible.sélection 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,

The establiszhment of a computerized data bank (ObjeetiQe 3) will

provide information on reproductive performance and adaptation for
ad&itional genoty;és of small ruminants and environments which

would provide a broader base for selection of genotype for use in LDC's,
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
experlence working on genotypes expected to be useful In LDC

locations (Objective 4),

G. Outputs of project

1.

b,

Provide estimates of female reproduction potential of selected

small ruminent genotypes,

Provide information on influence of. environment including
constraints to increased female reproductive performance,
Establish a data bank of information on reproductive and related -
performance for small rum}nants woflawide.

Attempt to import small ruminants into the U.S.

Technicial Feasitility

Working within the limits of recognized constraints the probability of

success of researc! and technological aspects of this project are very

good. This is concluded because (1) much of the basic and procedural

work will be accomplished in the U,S. (2) Working in LDC locations will be

conducted in cooperation with projects with stabilized management programs,

(3) the researchers involved have experience and expertise in conducting

this type of research, (4) particularly the objectives dealing with

physiology of reproduction.information-are well defined and achievable.
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Financial Plan

A. Budget
FY 1979 FY 1980 FY 1981 FY 1982 FY 1983
AlD usu LDCZ) AlD usu LboC AlD usuy LboC AlD usu LboC AlID usu (8]
1. Personnel')
U.S. salarfes 24,950 21,000 24,950 21,000 24,950 21,000 24,950 21,000 24,950 21,000
Beneflits 5,988 5,040 5,988 5,040 5,988 5,040 5,988 5,040 5,988 5,040
Loc 4,000 9,000 11,000 11,000 11,000
2. Major facilitles,
equipment,animals,
etc.3)
‘u.s. 10,000 6,000 9,000 6,000 9,000 6,000 9,000 6,000 9,000 6,000
.LoC 3,000 1,000 9,00 1,000 9,000 1,000 9,000 1,000 9,000
3. Travel and per
s dlem ]
u.s. 5,000 1,000 4,000 1,000 4,000 1,000 4,000 1,000 4,000 1,000
LDC 5,000 - 300 8,000 500 8,000 500 8,000 500 8,000 500
4. Slte malntenance
share (7.5%)
u.S. R
LDC 6,750 6,750 6,750 6,750 6,750
5. Other direct costs '
u.s. 17,342 11,660 12,342 11,660 12,342 11,660 12,342 11,660 . 12,342 11,660
Loc 2,500 3,000 4,000 3,000 4,000 3,000 4,000 3,000 4,000
Total direct costs ,
U.S. 63,280 44,700 56,280 44,700 56,280 44,700 56,280 . 44,700 56,280 44,700
LDC 11,750 9,800 18,750 22,500 18,750 24,500 18,750 24,500 18,750 24,500
6. Indirect costs
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. 78,250 57,300 . 71,250 57,300 71,250 57,300 71,250 57,300 71,250 57,300
Loc 11,750 9,800 18,750 22,500 18,750 24,500 18,750 24,500 18,750 24,500
TOTAL 90,0n0- 57,300 9,800 90,000 57,300 22,500 90,000 57,300 24,500 90,000 57,300 24,500 90,000 57,300 24,500
N Total-SY (sclentists) 2.4 and techniclan and graduate student 5.0; .75 and 1.5 paid by AID, respectively.
2) Indicates amount for each LDC location; all of facllitles and part of service resources are expected to be in-kind.
3)

Some facilities related in-kind resources are provided by USU in additlon to those Included in overhead or

otherwise specified in the budget.



B. Personnel and assigned SY's

Personnel SY's
Total AlD

Scientists
Warren C. Foote . .5 .15
Darrell H. Matthews .6 .1
Jay W. Call .2 .O
Rex L. Hurst .1 " .0 (statistician)
New member 1.0 .5

Technicians 3.0 .5

Graduate studentsl) . 2.0 1.0

l)Two graduate students each working one-half time for project and

one-half time in course work and related endeavors.
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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 University 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 ]ocations
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 develoning
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 pérsonnel concerning importation
of small ruminatns. Imports will be made if and when approval i§ 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 otﬁer scientists and will be
monitored continuously through research participation, supervision, research
data and summaries, planning méetings, seminars and annual reports.

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 wiil be initiated under the on-sitebdirection
of the principle investigator or other scientists and in cooperation with
other Small Rum-nant CRSP scientists.- The research would be conducted by
trained LDC personnel with necessary supervision by scientists from Utah
State University or otherPl's working in small ruminants. Monitoring would
be accomplished through (1) review of detailed data records and daily logs,
(2) periodic data surmaries and accomplishment analyses, (3) periodic visits
and checks by P! and other U.S. based or field proiect personnel, (4) continuous
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 Flanning Processes

Annual evaluations of projects and personnel will be held at appropriate
levels and locations.

Annual data summaries and progress reports will be prepared and ;ompared
" 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.



Project Title & Number:

tmproving female reproductive performance of small runinants

in LDC countries,

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS CF VERIFICATION

IMPORTANT ASSUMPTIONS

Program or Sector Goal: The broader objective 10
which this project contributes:

Maasures of Goal Achiavement

A lons for ing goal

W Ll

Project PurposeJO measure reproductive poten=-
tial of females of seclected genotypes of
small ruminants In U.S. and LDC's; to
determine environmental influences on re-
productive physiology of female small
runinants for use in LDC's'; to develop a
computerized 3Jata bank on reproductive
performance and adaptation of small rumin-
ants worldwide; to investigate and when
and if passible import small ruminants
into U.S. and establish small flocks.

Conditions that will indicate purpose has been
achieved: End of project status. Information on
reproductive performance and influ-
ences of environment will be avallable
and used to select genotypes of small
ruminants and develop management
programs in LDC's; avallable Inform-
atlon on reproductive performance and
adaptation of small ruminants world-
wide will be computerized and avail-
able for use; all reasonable efforts
to import selected genotypes of small
runinants into the U.S. will be made,
if gg??ggggyl_§mall“brcedlng flock

<Lt

Outputs. Provide estimates of female
uctive potential of selected small
ant genotypes; provide information on
environmental influences including con-
straints to increased female reproductive
performance; establish a data bank of
information on reproductive and related
performance for small ruminants worldwide;
attempt to import small ruminants into
the U.S.;trained project personnel.

reprod-
rumin-

Results of research on objectives as
per time schedule,

Same as Indicated In "Condltlons that
wlli Indlcate purpose has been achleved"

Assumptions for achieving purpase:

Specified outputs are accomplished;
requlred resources are available in
LDC*s; small rumlnant researchers
throughout world will cooperate in
contributing information to data
bank.

Magnitude of Outputs: Publications on female
reproductive performance of se)ected
genotypes of small rumlinants, environ-
mental influences on reproduction, and
recammended management programs; data
bank information on reproductive per-
formance and adaptation computerized

and available for use; seminars, work-
shops and short courses held in .the

U.S. and LDC's on reproductive physio-
logy of small ruminants and its role
in Increasing production

Review of publlcatlons

Review of computerized data bank Inform-
atlon

Review of recommendations

Assumptions for achieving outpute: Selected
genotypes of small ruminants, ad-
equate facilities and management
control for research are avcilable
in LDC locations; adequate leader-
ship available for reproductive
physiology research in LDC's;
persons throughout the world working
with small ruminants will provide
information for data bank;

approval will be granted to
import genotypes of small ruminants
into the U,$

Inputs: Funding from AID, USU and LDC's;

USU analytical laboratories and computer
center; experience and expertise of
personnel; small ruminant CRSP management;
LDC facllities; established LDC research
resources anc ranagemcnt control; data
frem small ruminant researchers worldwide;
cooperation of other P.l.'s in small
ruminant CRSP; APHIS approval to import
small ruminants in U.S.

Implementation Target {Type and Quantity) LDC's:
Initial genotypes of small ruminants
to be studied identified June 1879;
Reproduction research initiated Fall
1981. USU: Genotypes identified and
reproductjon research initiated
November 1978; data bank program
initiated Jan. 1979; review of status
on Importation of small ruminants into
u.s. Jan. 1979. :

Same as indicated in ""Implementation
Target'. .

Assumptions for providing inputs: Program
funding and other resources will be
provided by all a?cncies; proper
managerent of Small Ruminant CRSP
will be established; adequate LDC
rescarch resources and management
control provided cooperation of
small ruminant workers worldwide
obtained; cooperation of USDA/APHIS.



http:Pupose.To

Name: Warren C. Foote Professor, Departments of Animal,
: Dairy and Veterinary Sciences and
Biology: Director, International
Sheep and Goat Institute, Utah
State University, Logan, Utah 84322

Date and place of birth: (G

Education: B.S. Animal Science, Utah State University, 1954
M.S. 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 borrd of the Journal of Animal Sc1ence
and Iranian Journal of Agricultural Rescarch.

Served as a member of a research team to evaluate the sheep industry in
Russia under the USA-USSR Agricultural Scientific exchange program.

International experlence

Have visited or worked in 23 forelgn 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. 1lst Annual Iranian Sheep
Production Conference (in press).

Matthews, D. H., M. A. Madsen, J. A. Bennett and W. C. Foote. 1977. Lamb
productlon of Targhee and Suffolk- Targhee range ewes. Journal of Animal
Science. 44(2): 177 180.

Call, J. W., W. C. Foote, C. D. Eckre and C. V. Hulet. 1976. Postpartum

uterlne and ovarian changes, and estrous behavior from lactation effects
in normal and hormone treated ewes. Theriogenology. 6(5):395-501.

Foote, W. C. 1975. Types of shcep for various environments. 1st International
Reunion on Shcep 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

Improving reproductive capability of small ruminants in L.D.C.'s
with emphasis on male reproductive physiology.

New project

Grantee: California State Polytechnic UniVersity, Pomona

Principal l.vestigator: 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.

Duration - 5 years with possible extension

. Funding by years - (no cost of {iving 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 1ibido, female to
male ratios, fertilizing capacity of semen and length of time males can be
effectively used, are influenced by genetic and enironmental 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.
Feinales of indigenous breeds would be bred by artificial insemination to take
advantaqge 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 co]]ec;ing, processing,
storing and transporting sheep and goat semen to ée]ected L.D.C. Tocations.

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 stidies 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

o 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
reprbductive physiology and possible germ plasm transfer through storea 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
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research agreement with Laurelwood Acres, Ripon, California. This is the largest
goat dairy in the United States. They milk from 600 to 1260 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 o% 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 in each 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 pe 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. Tocations.

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 bé helpful to ouf 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 Timited.

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 experimenfa1 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 1¢/%, the semen bank will be started in FY 1981.

The following procedures will be used in achieving objective 2: to measure the

reproductive potential of selected genotypes of male small ruminants in the

United States and L.D.C. Tocations.

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, Rambbui]let, 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 proéedures, (W. Nordfelt
of Laurelwood Acres has a1ready 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 1nf1uénce of each sex in
contributing to fertility problems in L.D.C.'s.

d) 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 relationshin 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 nutritional 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 semen will be tested on females to



correlate other measurements with fertility in the female.

d) Seasonal differences in reproductive performance will pe measured by blood
and semen collections at 1ntervéls 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. Tocations where consortium members have facilities.

These animals will also be studied to correlate their breeding seasonality
and reproductive performance to the test animals af.the United States lccations.

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 consortiﬁm 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 FY 1980.

Conditions that will indicate objectives have been achieved.

a) Estimates of reproductive potenfia] will have been established for
selected genctypes of sheep and goats. Data will have been‘collected
and summarized on prospective 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.seasona1 and
age effects on rebroduction 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 germ
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 artific%a] 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. Tocations and recommendations

for their use will have been developed.

Assumptions on achievemenf of objectives (externa]itiés outside control of PI)

a) The availability of L.D.C. Tocations with f?ci]ities and selected genotypes
of sheep and goats.

b) The availability at L.D.C. locations of knowledgeable and reliable
professional personnel fo cooperate in reproductive physiological studies.

c) The availability at L.D.C. locations of sub-profess{onal 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 in L.D.C.'s to accept and implement the results

and recommendations made from research studies in this project.
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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 plasm 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 1ike11h06d 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.fs. '

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 capabi]ity‘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 CaTifornia State Polytechnic University.

2. The sciehtists 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 ITEM3 1979/FY 1980-1983/FY .
US/AID  CAL poLYP L.p.c. US/AID  CAL POLY L.D.C.
A. Personnel - Salaries, wages 34.3 30.1 34.3 30.1 --

and fringe benefits - (E. A.
Nelson .6 SMY, M. J. Burrill

.4 SMY, technician, graduate
students, student labor, herds-
man, nutritionist and other
technical personne?l)

B. Hajor facilities, equipment 2.9 6.7 - 2.2 6.7 5.0
and animals (L.D.C.) 2 .

C. Travel and Per Diem

1. United States 3.0 0.3 - 3.0 0.3 --

2. L.D.C. 4.0 1.7 - 4.0 0.5 -
D. Site Maintenance :

(Share - 7%%) 4.5 -- -- 4.5 - -
E. Other Direct Costs

(Feed, Glassware, U.S. 3.0 4.0 ‘ 3.0 4.0

Computer) L.D.C. 1.0 - 1.0 -
F. Indirect Costs - 8.0¢ 6.5¢ - 8.0 6.5 -

49 percent of salariesd 12.4 - 12.4 -

TOTAL 60.0 61.7 - 60.0 60.5 5.0

3A11 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.

dThg 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.

aF7l=



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. Tocations 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. ﬁeriodic summaries
of data collectad will be sent to the collaborating PI in the United
States.

3. Periodic on site visits and work periods. will be scheduled in the
L.D.C.'s by the PI.

4. Periodic audits of expenditures on the project wili be made.



Monitoring the projects at U.S. locations will be as follows:

1.
2.

The project will be visited periodically by a peer or peer group.
Proper detailed records will be kept and periodic summaries of the
data obtained will be distributed.

Periodic visits will be made by collaborating PI's, consortium members
and others.

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 énd others involved

in the program. The fol]owihg procedures will be followed.

1. An annual report of the project will be prepared and will include a
summary of the data obtained during 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 Title & Number:

Date Prepared:

NARARATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Yogram or Sector Goal: Tha broader objective to
shich 10is project contributes:

Measures of Goal Achlevement:

Assumptions for achisving goal targets:

roject Purposs: Td increase meat, milk and
iter production in LDC's.

- Measure reproductive potential of small
urinint male genotypes.

. Study seasonality and other responses

f environment on their reproductive
bility.

'« imwrove methods of germ plasm collec-
ion and storage ‘and develop a semen bank.
. Provide computerized data bank on sheep
nd goat genotypes.

Conditions that willdnftiicate purpose has been
achieved: End of project status,

1. Reproductive data collected,
summarized and some in use by LDC's.
2. Seasonality and other environmental
effects on reproduction measured,
summarized and some in use by lDC's,
3. A semen bank an’ a computerized
data bank established and operable and
%eing made use of by LDC's.

1, Reproductive potential data available
for distribution, .

2. Data un seasonal and other environ-
mental factors available for distribution.
3. Semen from selected sires in semen
bank ard availadle for distribution.

4. Data from computer is available for
usa.

Assumptions for achieving purpose: .

1. Improving reproducing ability will
increase meat, milk or fiber production.
LDC's.

2. Environmental and seasonal constraint
identified and modified in LDC's.

3. Germ plasm can be imported into LDC's
4. Competent LDC personnel will assist {
implementation of relevant data on irpro
emall ruminants,

Jutputs:

. Provide estimates on male reproductive
er forrance under defined environmental
onditions.

'« 1d2ntify germ plaswm resources and pro-
ecures for locating additional ones.
Frovide semen bank with identified

lerm plasm ready for LDC and US use.

. Provide computerized data bank on breed
lenotypes for LDC and US use.

[

Magnitude of Outputs:

1. Publications on reproduction per-
formance of small ruminant males under
ldefined conditions.

2. Seminars, workshops and symposiums
held in LDC's to help implement use
of germ plasm bank, computerized data
lbank and other research data.

1. Review of publications issued.
2. Examination of stored semen.
3. Review of computerized data.

4. Review of sire selection recommenda~
tions.,

Assumptions for achieving cutputs:

1. Professional and sub-professional
personnel will provide leadership in the
of available germ plasm and reproduction
information in LDC's.

2. Information on breed reproductivity w
be supplied by breeders and others to Ut
State and Cal Foly.

3. LDC technical assistance will help
carry out objectives of the project.

r?ugélhln contract with Cal Poly.

'. Finarcial and facility cocmmitment of
;al Poly.

I. Endocrine studies and analysis by
jtah State and Cal Poly.

l. Records and animals from sheep and
joat breaders.

}. Experience and expertise required to

ronduct physiology of reproduction studies
5. Data frcm collaborating LDC's.

Implementation Target {Type and Quantity)

1. Target breeds identified Oct. 1978.
2. Selected males on test by March 1,
1979.

3. Hormone and semcn evaluation
started by March 1979.

4. Information for data bank starts
to accumulate by January 1979.

S. Reproductive test in LDC's by
August 198¢.

1. Annual review of project procedures,
results, and recommendations.

Assumptions for providing inputs:

1. 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 |
implementation. |



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: [

Profegsional 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 Polytechmic
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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Face Sheet Data

a. Project Title:

b. Project Status:

¢. Grantee:

Intensive Dairy Goat Production Systems for Small-
holder Agriculturalists

New

Management Entity/Tuskegee Institute

d. Principal Investigator: Doris M. Olivera

e. Duration:

f. Total Estimated

5 Years

Costs: (See Financial Plan)

AID L Towal g
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 $315,942 815,942
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ABSTRACT

Intensive Systems Project Components

Title:
Leaders:
Locations:

Rationale:

Over-all
Objectives

Specific Sub-
cbjectives:

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

l. 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-
ditiomns. B

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)
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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 production, 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.

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 folw~
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 om 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.

Cenditions 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.

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 govermments 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 uof 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.

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 constituency, '"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.
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Financial Plan

PERSONNEL

Salaries

wases

Fringe Benefits
Sub-Total

2 lime
MajeR FACXLITIES,
ECUIPHMENT, AND
ANIMALS
TRAVEL & PR DIEM
SITE MAINTENANCE
OTHIR DIRECT COSTS?
INDIRECT COST

TLTALS

Source of Funds--Year One

Source of Funds--Year Two

Sourca of Funds--Years Three, Four, and Five
AlID T1 LnC AID Tl LnC AID Tl LDC

usw LDC* us LbC us LDG us LbC us LbC us LDC us LDC us LDC us LbC
$ 37,000 % 5,000 §10,000 §$ -0- $-0- $ 5,000 $§ 37,000 $ 5,000 $ 5,000 $ .0- $-0- $ 5,000 $ 25,000 $25,00G $10,000 § -0- $-0- $ 5,000
10,000 -0- 6,000 -0- -0- 10,000 10,000 -0- 11,000 -0- -0- 10,000 10,000 -0- 10,000 -0- -0- 10,000
7,050 750 2,400 -0~ -0- -0- 7,050 750 2,400 -0- ~0- -0- 5,250 3,750 3,000 -0- «0- -0-
$ 54,050 § 5,750 $18,400 § -0- $-0- 915,000 § 54,050 $ 5,750 $18,400 § -0- §-0- $15,000 $ 40,250 928,750 $23,000 § -0- $-0- $ 15,000

9.61 9.61 58 42

§$ 10,000 §$ <J0- § 3,000 $§ -0- $§-0- $15,000 $ 3,000 $ 3,000 §$2,000 § -0- $-0- $ 5,000 § 1,000 § 1,000 $ 1,000 $§ -0- $-0- 2,000
$ 1,000 $ 5,000 $ 3,000 § -0- $-0- $ 2,000 § 1,000 $10,000 §$ 2,000 $§ -0- $-0- § 2,000 $ 1,000 $10,000 $ 1,000 § -0- §-0- § 2,000
$ -0- §15,000 $ -0- $ -0- $-0- § 1,000 $ -0- §15,000 § -0- $§ -0- $-0- §$ 1,000 § -0- $15,000 $§ -0- § -0- $-0- § 1,000
$ 8,700 § 300 $1,000 § -0- $-0- § 2,000 $ 3,700 $ 500 $ 1,000 $ <-0- $-0- 1,000 § 2,500 § 500 $ 1,000 3§ -0- §-0- § 1,000
-0- =0- $30,971 § 3,295 $-0- $ -0- $  -0- =0- $30,970 $ 3,295 $-0- $ 1,000 $___-0- § -0- $23,063 $16,474 5-0- -0-
220,730 326,230 $38.37% $.3,.295 $-0- 212,000 $65,230 $38,250 $54,370 20,200 $:0- $25,000 § 44,750 232,230 $42,0601 $16,474 $-0- 421,000

*5ite of Expenditures

US = Unfted States
Tl = Tuskegee Institute
LDC = Less Developed Countries

-yf[-
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Implementation Plans

a.

Year 1:

Year 2:

Year 3:

Year 4:

Year 5:

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
operations 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.

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.

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.

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.

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,

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, Intenslve Feaagement Systems

Project Title & Number:

TuSkégee/UlnkocK

Date Prepzred:

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Program or Sector Goal: The broader objective to
which this project contributes:

Measures of Goal Achiovement:

‘Assumptlons for achieving purpose:

That LCD will cooperate fully; that r(
information will be made available to
researchers; that small goeat holders
be amcnable to change;that the small |
ers are capable of implementing appro
procedures.

Project Purpose:

To establish strategies required to improveg

snall holder goat enterprises in selected

cozmunities, thus improving their standard

of living. Research activities will in-

clude the following:

a) the effects of confinement and semi-
confinement.

b) the efficiency of feed utilization

gsdetermination of goat-crop interaction

Conditions that will indicute purpose has been

achieved: End of project status.
Viable and Functioning small l.olding
goat farms in LDC, of which 15-20
will be active by end of second year
By end of year four evaluation infor
mation will indicate replicability
on national baslis,
By end of year eight, National small
farmer goat manageent program will
be self-iniated aud operative.

Most effective methods to maximize
2 of crop-goat inter-
yeaning e) analysis P~8
Outputs:
Seminars and meetings with National and
cormmunity leaders to provide information,
assess processes and outcomes. Training of

sanll farmers in requircments to achieve
goals.
wheon applicable. Analysis of research X
findings and sharing with persons needing |
information. Improved competence of small
farmers in goat management processes, com-
munity ‘and national leaders responsible
for follcw-up.

Publication of appropriate bulletiJs

Magnitude oTC-)‘u—tputs:
n cooperation with CSRS Members
The health iwprovements of goats

will be docuzented as will the in-
creased numbers of kids per farm.
The production of milk wiil be in-
increased. Such information will be
publicized locally, reglonally and
nationally at appropriate times, thu:
providing a basis for expansion
throughout the country.., Finally,

each farmer will have an improved
diet due_to incroased productiviry

-
I

By end of year ome, process tasks will
have been achieved; research activities
in selacted community designed by eand
of second year, Pilot project izple~-
mented during third year, and evalua-
tion of such completed by end of 4th °
year.

By end of eighth year, National policy,
procedures and regulations to facili-
tate on~going self functioning farms
will be successful in improving stan-
dard of living of small goat-holder

Assunptions for achieving outputs:

An Insritution of Higher Learning wil:
accessible and amenable to cooperativi
efforts.

Appropriate meeting arrangements can
iniciated.

Decemination of materials can be loca
accomplished in a timely manner.

| T Tarmers.,

Each individual activity and ~omponent
will be reviewed and appropriate
changes made to increase probability
of continued success.

Documents, training, research and
communication processes will be in-
cluded in an on-going evaluation.

Assumptions for providing inputs:
a) Program will be approved and funds

provided by AID b) Winrock will work
cooperatively with Tuskegee Institute
¢) principal resecarcher will continue
-to be employed at Tuskegee Institute
d) no radical change in LDC political
or climatic conditicns.

e) All components of CRSP will cooper;
to the maximum needed.

lnputs:

Research facilities availlable at Tuskegee
Institute. Goat breeding herd available
at Tuskegee Institute for experimental
purposes, Expertise of researchers is
available.

Implementation Target (Type and Quantity)
Annual seminar at Tuskegee Institute
to get feedback on project. Publi-
cation of reports on annual basis

highlighting accomplishreats and
future goals.

Scmi-annual program review and product-
ion of annual report,

-Assunptions for achieving goal targetq
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Associate in Pathology, College of Physicians and Surgeons,
Columbia University.

Airector, Children's Council for Bio-Medical Careers Program,
Columbia University, College of Physicians and Surgeons,

Instructor, Department of Pathology, College of Physicians
and Surgeons, Columbia University.

Treatment Room Veterinarian, A.S.P.C.A. Hospital, NYC.

Pesearch Associate, Department of Surgery, VA Hospital,
Tuskegee, AL.

1963-64 Veterinary Poultry Inspection Trainee, U.S.D.A., Philadelphia,

1962-63

1961-62

1956=57

PA,

Research Associate; Department of Neuropathology, Ohio State
University, Columbus, OH,

Instructor, Department of Animal Pathology and Virology
Research Diagnostic Laboratory Work, University of Rhode
Island, Kingston, RI, '

Bio-Chemical Research Technician, Argonne Cancer Research
Hospital, University of Chicago.



Project Title & Number:

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Program or Sector Goal: The broader objective to
which this project contributes:

Measures of Goal Achievement:

‘Assumptions for achieving purpose:

That LCD will cooperate fully; that re
information will be made available to
researchers; that small goat holders w
be amenable to change;that the small f
ers arc capable of implementing approg
procedures.

Project Purpose:

To establish strategies required to improvd

smalil holder goat enterprises in selected

conmunities, thus improving their scandard

of living. Research activities will in-

clude the following:

a) the effects of confinement and semi-
confinement.

b) the efficiency of feed utilization

c) Characteristics of health problenms

d) Most effcctive methods to maximize

yeaning e) analysis of crop-goat inter-
acrion

Conditions that will indizate purpose has been

achieved: End of project status.
Viable and Functioning small holding
goat farms in LDC, of which 15-20
will be acctive by end of scconc year
By end of year four evaluation infor
mation will indicate replicabilicy
on national basis,
By end of year eight, National small
farmer goat management program will
be self-iniated and operative.

LJ

By end of ycar one, process tasks will
have been achieved; rescarch activities
in selected community designed by end
of second ycar, Pilot project imple-
mented during third year, and evalua-
tion of such completed by end of 4th
year.

By end of eighth year, Natiounal policy,
procedures and regulations ico facili-
tate on~golng self functioning farms
will be successful in improving stan-
dard of 1living of small goat-holder

Assumptions for achieving outputs:

An Institution of Higher Learning will
accessible and amenable to cooperative
efforts.

Appropriate meeting arrangements can b
initiated.

Dececnination of materials can be local
accomplished in a timely manner.

Outputs:
Seamirars and meetings with National and
coznunity leaders to provide information,

assess processes and outcomes. Training of
samll farmers in requirements to achieve
goals,
when applicable, Analysis of research i
findings and sharing with persons needing '
information. Improved competence of small|
farmers in goat managanent processes, com=—)
munity and national leaders responsible
for follow-up.

Publication of appropriate bulletiqs

Magnitude of Outputs:

The health improvements of goats
will be documented as will the in-
creased numbers of kids per farm.
The production of milk will be in-
increased. Such information will be
publicized locally, regionally and
nationally at appropriate times, thu
providing a basis for expansion
throughout the country. , Finally,
each farmer will have an improved
dier due ro_increased productivity

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-
cluded in an on-going evaluation.

Assumptions for providing inputs:
a) Program will be approved and funds

provided by AID b) Winraeck will work
cooperatively with Tuskegee Institute
c) principal researcher will continue
to be employed a= Tuskegee Institute
d) no radical change in LDC political
er climatic conditions.

e) All components of RSP will coopera
to the maxioum needed.,

Inputs:

Research facilities available at Tuskegee
Institute. Goat breeding herd available
at Tuskegee Institute for experimental
purposes. Expertise of researchers is
available,

tmplementation Target {Type and Quantity)
Annual seminar at Tuskegee Institute
to get feedback on project. Publi-
cation of reports on annual basis

highlighting accomplishments and
future goals.

Semi~annual program review and pioduct-
ion of annual report,

Asaunptiéﬁé EBf achieving goal targets



Face Sheet Data

a. Project title: Intensive Dairy Goat Production Systems

for Smallholder Agricu]thra]ist

b. Project status: New

c. Grantee: Management entity/Winrock International

d. Principal Investigator: George E. Cooper

e. Duration: 5 years with anticipation of extension

f. Total Estimated Costs:

U.S. $000

Year 1 Year 2 Year 3 VYear 4 Year 5

A.I.D. 100.0 100.0 100.0 100.0 100.0

Winrock International 115.5 117.8 118.2 118.2 118.2

LDC Institution 24.0 25.0 22.0 25.0 34.0
g. Prior funding: None

h. AID project manager:




2.

Detailed Description of Project:

al

Description of problem:

Dietary protein deficiency is widespread among the poorer
nations of the world. Development planners 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 1ive 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 oczcasionally 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.

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.



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; avdilability 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:
1) 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- -
tutioral 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.




4. Financial Plan:

Year 1
Total
Title XII Total AID + LDC
U.S. LDC AID Winrock Winrock Estimate

A. Salaries(1 sMy)! 30,000 30,000 30,000

G. E. Cooper (.40)

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 Facilities2 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 )II
Funds:®
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



A. Salaries: (1 sMy
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m
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Year 2

G. E. Cooper(.40)
H. A. Fitzhugh(
T. D. Nguyen (.
R. Newton (.
J. Thompson (.
Site Coordinator
Other Scientist
Technicians

Labor and clerical

Total Salaries

Equipment Facilities
and Animals:

Travel and Per Diem;3

Other Direct Costs:4

Total Salaries &
Direct Costs:

verhead on Title XII
Funds.®

Indirect costs

(35% of salaries)

Administrative costs
(10% of A+B+C+D+
indirect costs)

Winrock Contribution
from Projects

Related to Title XII
CRSP Objectives:

Petit Jean Goat Dairy
HPI Dairy Goat
management training

PROJECT TOTAL:

Total
Title XII Total AID + LDC
U.S. LDC AID Winrock Winrock Estimate
36,900 36,900 36,900
15,000 15,000 _ 15,000
: 15,000 15,000 6,000
8,000 8,000 4,000 12,000 4,000
4,000
44,900 15,000 59,900 19,000 59,900 14,000
13,100 5,000 18,100 18,100 7,000
5,000 10,000 15,000 15,000 2,000
6,000 1,000 7,000 7,000 2,000
69,000 31,000 100,000 19,000 119,000 25,000
20,965 20,965
12,097 12,097
57,200 57,200
8,600 8,600
69,000 31,000 100,000 117,862 217,862 25,000



A.

Year 3

Total
Title XII Total AID + LDC
U.S. LDC AID Winrock Winrock Estimate
Salaries: (1 SMY)] 30,000 30,000 30,000
G. E. Cooper (.40)
H. A. Fitzhugh (.15)
T. D. Nguyen (.25)
J. Thompson (.20)
Site Coordinator 15,000 15,000 15,000
Other scientist 15,000 15,000 5,000
Technicians 16,000 16,000 4,000 20,000 5,000
Labor and clerical 5,000
Total Salaries 46,000 15,000 61,000 19,000 80,000 15,000
Equipment FAci}ities
and Animals: 13,000 4,000 17,000 17,000 5,000
Travel and Per_Diem:3 ' 5,000 10,000 15,000 15,000 1,000
Other Direct Costs:? 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
Overheadson Title XII
Funds:
1. Indirect costs 21,250 21,350
(35% of salaries) )
2. Administrative costs
(10% of A+B+C+D+
indirect costs) 12,135 12,135
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 8,600 8,600
PROJECT TOTAL: 70,000 30,000 100,000 118,285 218,285 22,000



A.

Salaries:

Equipment Faci

(1
G. E. Cooper (.4
H. A. Fitzhugh(.
T. D. Nguyen (.
J. Thompson (.
Site Coordinator
Other scientist
Technicians

S
0
1
2
2

M

)
5
5
0

Labor and clerical

Total Sa]aries

and Animals:

}1t1es

Other'pirecp Costs:?

Total Sclaries &

Direct Costs

Y)]

)
)
)

.. Travel and Per Diem:3

Overhead_on Title XII

1.
2.

Funds:
Indirect costs

(35% of salaries)

Administrative costs

(10% of A+B+C+D+
Indirect costs)

Winrock Contribution
from Projects Related
to Title XII CRSP

Objectives

1.
2.

Year 4

Petit Jean Goat Dairy

HPI Dairy Goat

management training

PROJECT TOTAL:

Total
Title XII Total AID + LDC
U.S. LDC }AID Winrock Winrock Estimate
30,000 30,000 30,000
15,000 15.000 15,000
15,000 15,000 5,000
16,000 16,000 4,000 20,000 5,000
5,000
46,000 15,000 61,000 19,000 80,000 15,000
13,000 2,000 15,000 15,000 7,000
5,000 10,000 15,000 15,000 2,000
6,000 3,000 9,000 9,000 1,000
70,000 30,000 100,000 19,000 119,000 25,000
21,350 21,350
57,200
8,600
70,000 30,000 100,000 118,285 218,285 25,000



Year 5

Total
Title XII Total Winrock AID + LDC
U.S. LDC AlD Winrock Estimate
A. Salaries: (1 SMY)] 30,000 30,000 30,000
G. E. Cooper (.40)
H. A. Ftizhugh (.15)
T. D. Nguyen (.25)
J. Thompson (.20) .
Site Corrdinator 15,000 15,000 15,000
Other scientist 15,000 15,000 8,000
Technicians 16,000 16,000 4,000 20,000 6,000
Labor & clerical . 5,000
Total Salaries 46,000 15,000 61,000 19,000 80,000 19,0060
B. Equipment Facilities
and Animals:© 3,000 1,000 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 8n Title XII
Funds:
1. Indirect costs
(35% of salaries) 21,350 21,350
2. Administrative costs
(10% of A+B+C+D+
indirect costs) _ 12,135 12,135
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 8,600 8,600
G. PROJECT TOTAL: 59,000 41,000 100,000 118,285 218,285 34,000




]Personnel (salaries & wages plus fringe)

a. A1l labor on project including direct hire labor, consultants, technicians
and support.

b. Include student assistantships, stipends, etc.

2Equipment/faci]ities/am‘ma]s

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

3Trave] 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 overseds (housing, education, salary post differential, temporary
quarters), language training, translation services, books, maps, computer
services, etc. '

5Faci]ities, 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 ident1fy1ng 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 sc1ent1st) 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 product1on 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
Tocations to develop dairy goat management systems appropriate for
traditional smallholder da1ry 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-con.inement

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 Tocated 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: Dufing'this phase of the research program all project
sites will be visited to ptan 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. i

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
Tevel 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 specific 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, it may 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.

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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- GEORGE E. COOPER, Animal Nutritionist. [[[jjj

Education: B. S. Animal Science, Florida A & M University, 1967
M. S. Animal Science, Tuskegee Institute, 1969
Ph.D. Animal Science, University of I11inois, 1972

Empioyment History:
1977-Date Animal Nutritionist, Winrock International Livestock Research and
Training Center, Route 3, Morrilton, Arkansas 72110.

1972-77 Assistant Professor, Animal Mutrition; 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 Chzirman of a four university
consortium interested in multi-disciplinary problem identification
in Tivestock production systems.

1977 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, Migeria, Upper Volta,
Botswana, Swaziland, Tanzania, Kenya.
South America: Guyana. Mexico: Mexico City.
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PROJECT DESIGM SUMMARY
LOGICAL FRAMEYVIORK

which this projact cantributes:

Messures of Goul Achievamaent:

[~ odecniewy veRiFiaale nBicaTods |-

Project Title & Nuirber: __Intensive Datry Coat Produc_:ﬁ:i_gxiggin_fo_r_ Smallholder Agriculturaliuts.

" MEANS 0.7 VERIFICATION T

Lifs of Prajsct:
From FY t FY

Total US. Funding ___ . _ —
Date Preparad:_

Assumptions for achieving 9ol targ e

Project Purpate: To develop integrated and

comprehensive management packages for
use by samallholder dairy goat producers
through research that defines biological,
techaical, produccion and econcaic con-
sctraints.

Outputs:

a) Publication of bio-tachnical and
sconomic coafficieants and production

Canditions that will indicata purposs has baen
achieved. End of project status. a) development
of management and technology packages
suitable to the needs of f{ntensive
dairy goat systems for smallholders;
b) establishment of prototype models
of appropriate dairy goat systems for
LDC's; c) development of feeding
standards for dairy goats; d) vali-
dacion of computer simulstions of
individual animal & flock performince
under {ntensive management sltuations;
a) accumulation and publication of
bio-rechulcal and econoafic coeffi-
clents and production conatraincs.

constraints of smallholder dairy goat
production;

Magnitude of Outputs:

b) Development of small (3-5 goat) dalry | a) Collaborative rescarch network
goat units applicable for use {n LDC's; eatablished between U.S. & LDC
c) Development and publication of nutri- uaiversicies;
tional standards; technicial tralning. b) Establishment of resegreh sices
on dairy goats at LOC sfites;
¢) Publication of research results.
Inputs: Implorncnxaxinn—f-ar—gn-(_(WP: .n:l—b.u;n.(-iryl T
a) Data from collaborating U.S. and LDC 1. LbC'c:
instictutions; a) Research sfte at LDC location
b) Data from ongoing Winrock dairy goat b) LDC dafiry goat producers.
projece;
c) Professional experience {a dairy goat 2. Winrock:
production and management. Petit Jean goat dairy
foperated and managed by

Hinrock International {n
Arkansas).

As tar ing purpase:
a) Sulcable sites in LDC will be
located;

a) Escablished dairy goat research b) LDC ianterest does exist for
projects fn the U.S. anG LDC's research f{n dairy goat produccion

b) Publication of research results; and manageoent;

c) Deveclopment of managemunt packages c) Land, facilitfes and animala are
on dairy goat production suitabla to available for proposed programs ia
smallholders; LhC's;

d) Validacion of computer simulations of d) Major constraincs to intensive
{ntensive dairy goat management dairy goat productioan {n the humid
systemsd, troplcs will be resolved.

Asiumptions l;:‘au;ﬁ:vin‘g—o;l'p:l-t;-_-
Same as indicated in “Magnitude of a) Collaborating ucientist in LDC's
Outpucs” vill provide research data;
b) Collaborative research network
will be established
- Assumptions lo'rp_mviding inputy:

a) Program reviev as described under a) Program will be approved and

terms of cthe contract. funds provided uander Title XIT;
b) Winrock profeusional sctaff will

continue;
c) Data will be provided from U.S.

and LDC rescarch collaboracors.
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SMALL RUMINANT 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 Research
and Development Center.

Principal Investigators:

Robert W. VanKeuren, Agronomist-Forage, Project Leader.

Charles F. Parker, Animal Scientist-Genetics & Nutrition.

Burk A. Dehority, Animal Scientist-Rumen Microbiologist.
Duration: Five years or more beginning 1978.

Total Estimated Costs: (Inflation factor not included)

Institution 1978-79 . 1979-80 1980-81 1981-82 1982-83
ATD 175,000 175,000 175,000 175,000 175,000

Ohio State Univ. &
OARDC 68,480 68,480 68,480 68,480 68,480
LDC Institutions 70,000 70,000 70,000 70,000 70,000
T0TAL $313,480 $313,480 $313,480. $313,u80 $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 production systems for smallholder mixed crop/livestock
production are needed to increase amnimal productivity in the humid tropics.
Forages are the only or major source of nutrients for small ruminants in
this regicn and involve the utilization of marginal land, crop interstices
and crop rotation prngrams. 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 £5iage/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.

. . L . . c s .
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.



Survey current information to determine the best known management
for optimizing yield, quality and persistence.

Determine the utilization methods adaptable to the humid tropics
(1) grazing, soilage, hay, deferred grazing and silage
Determine other nutrient sources available
(1) crop residues, by-p;oduct feeds, plant refuse, etr,
(2) coordinate with project on crop residues
Characterize the forages
(1) yield and persistence
(2) mineral composition
(3) nutrient composition
(a) CP, DP, ADF, NDF
(4) seasonality of production
(5) storability
It is anticipated thét part of this objective will jnvolve 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 anaiysis will be done on site.

~
To develop forage/animal production systems and evaluate plant/animal
response.

a.

Based on best information available, estimate protein, energy and
mineral requirements for agnimal production, including breeding,
gestation, lactation, growth and maintenance.

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 temms of yield, persistence and
carrying capacity.



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 evalucte 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 ip vitro dry matter digesti-
bility values on these same forages, generate prediction
equations -which can be used to evaluate both native forages
as well as possible new introductions.

(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
mp p P
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 matter? 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 forages 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 develaped.
in our laboratory to estimate the distribution of various



(4)

4

functional groups of rumen bacteria, i.e., starch digestors,
xylan digestors, etc. .

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)

(2)

(3)

(4)

After appropriate sub-sampling, etc., samples from the di-
gestibility trials can be returned to the laboratory in Wooster
for analyses.

Preserved samples of rumen contents will be returned for total
protozoal counts as well as generic distribution of protozoa.

The possible effects of gastrointestinal parasites on rumen
microbial numbers, rumen volume, fluid turnover rate and
percentage dry matter will be studied in detail.

Since several different genetic types of sheep, including hair
types, are available at Wooster, a comparison 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)

(2)

(3)

(4)

(5)

Genetic types of indigenous and hair sheep will be characterized
by physiological and immunological measurements relating to
haemonchosis.

~
1]

Studies will be conducted to elucidate the primary factors
associated with the net genetic effect of gastrointestinal
parasite resistance.

High disease resistant types will be mated with low resistant
types to determine the kinds of gene action controlling the
genetic resistant factors.

Cooperative studies will be conducted with research personnel
under Objective 3 to investigate possible interrelationships
between genatic types, degree of gastrointestinal parasitism
and nutrient availability.

Within group selection will. he evaluated. as a method for
intensifying the degree of genetic resistance for haemonchasis..



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.



RY

Life of Project:
From FY
Total U.S. Funding
Date Prepared:

to FY

!} MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

mparison with previous and con-
urrent forage and animal
ductivity at LDC.

Assumptions for achieving goal targets:

1. Acceptance of recommendations by

LDC's and adoption by smallholders

p forage/animal systems
ped for LDC.

-

Assumptions for achieving purpose:

1. Outputs as specified are achieved.

2. Acceptance of recommendations by
LDC's and promoted among small-
holders by LDC's.

iew of publications.

yiew of work in progress.

bers of LDC personnel actively
olved in project.

ibers of rpersonnel trained.

Assumptions for achieving outputs:

1. LDC's will collaborate in estab-
lishment of forage plots, provide
suitable experimental animals,
collect forage samples as requested
and cooperate in carrying out
‘project plans.

flual program review and
fRluation in LDC. and at QARDC.

Assumptions for providing inputs:

1. That program will be approved and.
funded by AID.

2. That LDC's will provide adequate
laboratory, amimal and field
facilities, and personmnel.
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Intensive Forage Pr

Project Title & Number: Sheep_and Goat Producers

PROJECT DESIGH
LOGICAL FRA

oduction Systems for Smallholder

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

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.

t

Measures of Goal Achievement:

Increased animal production through
improved forage/animal systems and
possible increased resistance to
internal parasites.

Project Purpose:
1. Identify and characterize forages avail-
able in humid tropics.
Develop forage/animal production systemg
and evaluate plant/animal response.
Evaluate nutritional and microbiological
factors of humid tropic forage productig
systems for small ruminants.

Determine importance of animal genetic
variation for resistance to gastro-
intestinal parasites under intensive
grazing systems.

Conditions that will indicate purpase has bsen
achiaved: End of project status.

Adoption of proposed changes in
forage/animal systems by LDC.

1

~

Qutputs: -

1. Publications. N

2. Identify optimal forage/animal systems.
3. Determination of forage nutr. quality.

4. Compare nutrient efficiency of small

ruminants between and within species
for LDC locales. \
Establish importance of parasitism and
animal genetic variation.

Training of LDC project personnel.

Magnitudé of Outputs:

1. Data collected in 2 LDC's and at
OARDC.

2. Periodic publications prepared.

3. Trained personnel in LDC.

Inputs:

LDC analytical laboratories; pastures,.
animals; lab and field persammel.
OARDC analytical laboratories, pastures|
animals; lab and field persomnel; adm..
support, staff experience and expertise
AlD funding.

Implementation Target (Type and Quantity)

1. LDC:
a. est. anmalytical laboratories.
b. est. forage plots.
c. obtain experimental animals.
d. obtain field persommel to
collect forage and animal datay

2. OARDC:
a. analytical laboratories, animajf

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.

In order 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 LDC 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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PROPNSED 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
IT. 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
ITI. 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
INTERNATTIONAL (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 & 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
Sm yeaI, - 1980_81 - 1" 1t 1" 1" 11 "
u'th. year - 1981_82 - 1 1" 1 " 1" 1]
S-th year - 1982_83 - 1t 1" 1" " " "



Implementat’on Plan:

1'

Time track.

a.

b.

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.

Objective 1 (forage agronomic evaluation):

(1) Year 1

(a) review literature on humid tropic 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) Year S5
(a) continuation of forage agronomic evaluation. Evaluation

will be necessarily a long-term effort because of the



c.

d.

Objective
(1) Year
(a)

(b)
(c)

(2) Year

{(a)

(b)
(3) Year

(a)

(4) Year

(5) Year

Objective
(1) Year

(a)

large number of species and cultivars available, .
seasonal effects, and number of analysis to be made

on each sample.
2 (forage/animal production systems, all on-site):
1

evaluate forages and animals at each location in terms
of availability, adaptation, and animal nutritional
needs as currently known.

plan production systems.

establish pastures and/or other forages for use in
production systems.

2

conduct grazing and/or feeding studies to evaluate
system in terms of plant and animal response.

evaluate results.
3

continuation of year 2 and evaluate in terms of rede51gn1ng
and improving production systems.

establish new forage programs and/or production systems.
4

continue grazing and/or feeding studies.

continue evaluation and implement any needed change.

S

continue graling and/or feeding studies and evaluate as
previously.

3 (nutritional and microbiological factors):

1

LDC:

l.. Run intake and digestibility trials with sheep and

goats on available forages. Several wtilization
methods will be employed.



)

(3)

2. Surgically prepare fistulated sheep and goats.

3. Set up in vitro fermentation system to estimate
dry matter digestibility (DMD) 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.

Year 2
(a) LDC:

1. Continue with studies undér 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).
Yedr 3
(a) LDC:

1. Using data from years 1 and 2, evaluate a fairly
large number of available forages

2. Estlmate-rumen volume, fluid turnover rate and
total bacterial and protozoa numbers on several
different forages and systems, using both sheep
and goats.

(b) OARDC:
1. Counting of protozoa samples from LDC..
2.. Continue studies under 1 and 2 (year 1)..



e.

(4) VYear

(a)

(b)

(5) Year

(a)

(b)

Objective

(1) Year

(a)

(b)

4

LDC:

1. Continue with studies from year 3, increasing the
number of forages and feeding systems examined
under 2.

2. Possibly begin cn-site studies of association
between nutrient availability and parasitism.

OARDC:

1. Continue as in year 3.
5

LDC:

1. Continue with studies under 2 (year 3), with emphasis
on possible within species differences.

OARDC
1. Continue as in year 3.

4 (Utilizing genetic variation for resistance to haemonchosis)

[

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.

OARDC:

1. Complete an in depth literature review on the genetic
resistance to internal parasites.

2. Consult with knowledgeable perscns in the areas of
physiological and immunological components of parasite
resistance. '

3. Initiate experimental methods and strategy for col-
lecting parameter mcasurements.

4. Introduce two populations of sheep with inherent
ability to resist gastroiuntestinal parasitism. .

5. Continue matings for the expansion.of existing hair
sheep populations and their crusses 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 gastrointestinal
parasite resistance.



2. Initiate studies for determining the 1mportahce 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.

Project monitoring.

It is assumed that the on-site program will be constantly monitored
by the LDC staff cooperators, by tha 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 direct supervision of and responsible to the principal investi-
gators. o'

Project monitoring will be done by the principal investigators
and by the 0SU and OARDC administra;ion.

It is assumed that maior responsibility for contracting arrangemrnts
with the LDC's will be made by the project manager hired by the tot.|
program. .



PRINCIPLE INVESTIGATOR
THE OHIO STATE UNIVERSITY
BIOGRAPHICAL DATA Siz:f

Name Robert W. VanKeuren 2. Address 209 Williams Hall

Birth Date January 2, 1922 QARDC, Wooster, Ohio 44691

Present Position Professor, Agronomy, OARDC § The Ohio State Universitv

Education (highest degree) Ph.D.

Institution Univ. of Wisconsin Major Agronomy-Botany Date 1954

Experience Relevant to Proposed Assignment (Domestic and International)

Research for Graduate Education in Forage Production Consultant,—SacPaulo,
Brazil, Februarv/April, 1978.

Paper presented, International Grassland Congresses at Moscow, .June 1974:
Queensland, 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 Assignment (list mast recent first)

Forage Research, OARDC and OSU, 1962-present
Forage Research, 1954-1962, Washington State University

Refereed Pub’ications Related to Propesad Assignment (14st the most recent first)

Van Keuren, R. W., and C. F. Parker. 1975. Controlling forage quality for optirum
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. W. 1970. Grasses and legumes for sheep production. . Ohio Agr. Res.
and Dev. Center. Res. Sumary 42:4-9,

Van Keuren, R. W. 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
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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
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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
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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.sity

Objectives

1. To charzcterize the nutritional value of byproduct and crop residue feedstuffs
that are available for small ruminants in the target countries, and to determine
the relative impcrtance of factors which contribute to variability in nutritive
value of such materials.

2. To develop guidelines for 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 rationms.

3. To study methods cf storage which will maintain the nutritional value of
residue and bwproduct feedstuffs, and methods of treatment which may enhance
their intake and digestibility.

4., Tc¢ test che reliability of simple feedstuff evaluation parameters for prediction
of animal performance.

5. Insofar as permitted by the studi#s implied above, to generate information on

the nutritional requirements 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. Tte nutric.at composition (protein, minerals, carotene, fiber and
other carbohydrates) of these and other materials will be determined by staadard
chemical procedures.

Animal evaluation will be carried out at two levels: intensive, relatively
short-term experiments in metabolism stalls where feces and urine cem be collected’
for digestibility and nitrogen balance estimates; and longer-term trials i.. 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.
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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). TFor sheep,
energy intake is cited as the most usual limiting factor (Louca, 1976).
Nutrient requirements for goats are not well 'nown but there is é consensus
that dietary protein, as well as energy levels, may often be 1imiting‘for both
meat and milk production (McDowell and Bove, 1977; Sands and McDowell, 1978).
Clearly,bclose éttention 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 byprdducts already have a recognized place 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 fiel& or otherwisé 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 widély.. 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. HMaize
cobs and Eottonseed 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 nutritionél information obtained
with one speéies (e.g., cattle) to another (e.g., goats).

The problem of byproduct utiliéation can be summarized by mentioning three
closely intérrelated aspects: (1) characterizing the nutritional value of
specific byproducts; (2) defining the nutritional requirements of sheep and
goats (of specitic ﬁyﬁes) for specific productive functions and productivity
levels; and (3) developing guidelines for formulation of balanced, maximum-profilt
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

1t 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 Ruminanﬁs
Collaborative Research Support Program. At Raleigh, an active program already
exists for research on broblems 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 f£iber byproducts common to the.Southeastern
United States. Warm season gra;s species and conventional forages such as‘
corn silage or alfalfa hay will be included for comparative purposes.

Secondary emphasis at Raieigh will be given to productivity trials,
wherein growth and reproduction are observed as criteria for evaluating
nutritive efficacy. ' Lactation trials, although nct 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 Jimproving the transferability of results
to tropical areas. ’

Laboratory analyses will include protein, minerals, caloric density,
cellulose, hemicellulose, and lignin. Ln vitro digestibility of dry matter
and tl -+ total cell-wall fraction (ligno-cellulose plus hemicellulose) yill
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 Se'on the residues and byproducts that are important
for the target rggion. Intake, digestibility, and perforﬁance 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
(Ohid State) and the Goat Management project (Tuskegee énd Winrock) will be
expected as this phase of the program is implemented. Some interchange of
samples for certain specialized analyses is expected, resulting in greater
information with obvious.ecoﬁomics.

By the third year of the project lifet:ime it is hoped to place graduate
students at one or both errseas sites, where they will conduct research
for their thesis. ‘the use of graduate studeﬁts 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.
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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 oxr 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 ags feedstuffs. Presenée of aflatoxins is a
case in point. Herbicide and pésticiae 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, socioc—-economic and systems
modeling phases of the program will be necessary in ordér 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 OQutputs 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
popvlar publicaéions as appropriate for communicatioﬁ 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 willibe equally applicable to
large ruminants (cattle, water buffaloes) as to small rﬁminants. Within
North Carolina and the United States, utilization of byproducts for beef
and dairy cattle is of considerable interest. This aspect will ﬂe 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 interesﬁ will exist for applications
to cattle feeding (Asia and Latin America) and possibly tor 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 (inclu?ing NCSU or overseas
government matching funds). Approiimately 6-8 M.S..stuaents may likewise be
-trained. Graduate students may be citizens qf 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 hopeda that the graduate training ﬁrogram 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 Qill
be strived for. Also, research leaders will have gained experience in research

planning, design, implementation and interpretation.

Assumptions About Extermal Conditions

In order for the project to achie§e 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 lopated; (3) 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 exaﬁple, it is assumed.
that (1) the byproducts studied will be of sufficignt nuétitive value and cost
to enter least—cost rations;'(Z) a total 'package of practices" can be develope&
which will deal with non-ﬁutritional production constraints such as health,
reproduction, and genetic merit; (3) a "technology delivery systém" can be
developed which will ensure that the small farmer is informed and instructed
about the changed technology options available to him; and (4)-tbere 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



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 éonditions, 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 sﬁﬁplies 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 fof crops whiph will be consumed directly by man; Under such
circumstances the use of residues and byproducts is én economicélly attractive
alternative for ruminant livestock producers.

From various 1itafature reports it can be deduced that the lowest.valﬂe
byproducts can be included in ruminant rations at levels up to 10-25% of
total dry matter (fqr 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.
1f 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 (1¥73) and Johnson
and Rodriguez (1977) have indicated that simplified laboratory techniques'may

be available for predicting 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.
\1961) and Rodriguez and Johmson (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 Isaacsom, 1977).
1t 1is also wéll known that the digestibility of nigh-fiber residues can
be improved by treatment with aikalis 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 userf 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 soirce at time of ensiling may enable
the producer to avaii 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.
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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 (Appeudix II). The combined experience of these persoms brings

to the project the necessary combination of applied and basic expertise in
ruminant nutrition, experience with tropical feedstuffs including crop residues;
practical knowlédge 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 éountry 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 Master 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 publicationg.

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. Crickenmberger, Ruminant Nutritiom, Byprodgct Utilization
Dr. R. W. Harvey, Ruminant Nutrition, Protein Utilization

Dr. J. M. Leatherwood, Ruminant Nutritinn, 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 expéfiments at Raleigh will
be underway by January 1979. Feedstuffs for first-year trials will be procured
and stored during the 1978 growing season.

Simultaneous,ly it is expected that overseas collaborators will be identified
and that sufficient planning can be completed so that animal experiments will
begin at one of tiese sites by April 1979 and at the second site soon thereafter.

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
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all sites. It is expected tﬁat several Ph.D. thesis projects for North
Carolina State University degrees will be conducted in part at overseas
collaborating 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
yeer of the project.

An objective for the third year would be the publication of nutrient
conposition 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
residue feedstuffs, and how to use them in balanced rations. Storage proée—
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
nutritive value. Some input toward defining animal n;trient requirements
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
Objective 1 2 3 4 5
1. Characterize nutritional value X X X X X
2. Ration guidelines and animal productivity X X X X
3. Storage and treatment methods X X X X
4, Prediction methodology X X X

5. Nutrient requirements and comparative efficiencies X X X



Experimental Procedures

The experimental procedures to bte 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 bateman (1970), Goering
apd Van Soest (1970), and Schneider and Flatt (1975).

Productivity trials will be designed in a manner that will allow
detection of non-linear respruses and definition of economically optimum
input-output ratios.

Data observations will include animal age and p}oductive state, ﬁealth
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 nutritionﬁl, 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 estimgté animal nutrient
requirements. Major emphasis will be on ration formulations and intake
levels which are realistic from the standpoiﬁt of meeting full productivity
requirements. |

Coordination with Other Projects of the Small Ruminants Program

At all stages during the execution cf this project, close communications
will be maintained with other projects of the Small Ruminants Collaborative
Research 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 nuirition-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 sinould add to the precision of such estimates.
Finolly, any unnecessary duplication of effort will be avoided, and wherever
profitable to do so, standardization of procedures will be accomplisﬁed.

"Extension of Research to Additional Overseas tites

Recognizing the general interest and appiicability 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. Budgét 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 aré 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.
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Two new technician positions will be created on the Raleigh campus
in support of this project, one for overseeing animal experiments and one
for labcratory 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 should be emphasized that the budget inputs listed in the table as
ﬁatching contributions rfrom North Carolina State University represent only
a portion of the‘total matching contribution. The collabﬁrative projects
which will be strengthened and which will assume an intermational 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, 257 granteei

matching funds.
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Appendix I. Detailed Budge*s

A. PROPOSED BUDGET - FISCAL YEAR 1979

a 23,57, and P 24.8% of AID-supported personnel

" Source
Oversgeas
Institutions?
Item Total AID NCSU (estimated)
Personnel *} year
1. U.S.
Scienti. :s - Johnson 50% 11,608 5,804 5,804
Goode 152 4,716 4,716
Croom 15% 2,942 2,942
Technicians - Ag Res Tech I, new, 1002 11,232 11,232
Res Tech I, new, 100% 8,662 8,662
Asgsistantships -~ M.S. level 8,800 4,400 4,400
Part-time Labor 8,640 8,640
Fringe Benefits - 17% 6,657 4,369 2,288
2. Overseas - Co-Leader 25% 2,000 2,000
Co-Leader 25% 2,000 2,000
Techaician - Site 1 2,500 2,500
Technician - Site 2 2,500 2,500
Fringe Benefits - 172 680 680
Facilities and Animals
1. U.S.
Remodel and expand sheep facility 4,000 4,0C
Purchase animals 1,500 1,500
2. Overseas
Purchase animals 1,000 1,000
Travel
1. U.S. 2,000 2,000
2. OQvergeas - Site 1 2,000 2,000
Site 2 2,000 2,000
LDC Site Maintenance ~ 15% 14,531 14,531
Other Direct Costs
1. U.S.
Out-of-state tuition 2,272 2,272
Materials and supplies 6,345 6,345
2. Overseas
Materials and supplies 4,000 4,000
Indirect Costs - U.S. - 48.3% (Personnel) 27,337 9,103  9,607°
' 8,627
TOTALS u.S. 106,711 68,327 38,384
Overseas 33,211 28,531 4,680
GRAND TOTAL 139,922 96,858 38,384 4,680



B. PROPOSED BUDGEl - FISCAL YEAR 1980
(Shown in Constant 1979 Dollars)

-~

Source
Overseas
Ingtitution:
Item Total AID NCSU (estimated)
Personnel
1. U.S.
Scientists - Johnson 502 11,608 5,804 5,804
Goode 15% 4,716 4.716
Croom 152 2,942 2,942
Technicians - Ag Res Tech I, new, 100% 11,232 11,232
Regs Tech 1, new, 100Z 8,662 8,662
Assistantships - M.S. level 22,000 8,800 4,400 8,800
Part-tiwe Labor 8,640 8,640
Fringe Benefits - 172 6,657 4,369 2,288 .
2. Overseas - Co-Leader 25% 4,000 4,000
Co-Leader 25Z 4,000 4,000
Techniciau - Site 1 5,000 2,500 2,500
Technician -~ Site 2 5,000 2,500 2,500
Fringe Benefits - 172 2,219 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 4,544
Materials 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 10,698b
: : 8,627
TOTALS u.s. 109,975 70,500 39,475
Overseas 58,054 . 29,500 28,554
GRAND TOTAL 168,029 100,000 39,475 28,554
b

4 23.5%, and °~ 24.8% of AID-supported persoanel cost



C. PROPOSED BUDGET - FISCAL YEAR 1981
(Shown in Constant 1979 Dollars)

Source
Overseas
Institutions
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, 1002 11,232 11,232
Res Tech I, new, 1002Z 8,662 8,662
Assistantships - M.S. level 17,600 4,400 4,400 8,800
F-lnge Benefits - 172 6,657 " 4,369 2,288
Parttime Labor 7,200° 7,200
2. Overgeag ~ Co-Leader 25% 4,000 4,000
Co~Leader 25Z 4,000 4,000
Technician - Site 1 5,000 2,500 2,500
Technician - Site 2 5,000 2,500 2,500
Assistantship - Ph.D. level 8,400 8,400
Part-time labor 1,000 1,000
Fringe Benefits - 17% 2,210 2,210
Facili<ies and Animals
Travel
1. U.S. 2,000 2,000
2. Overseas - Site 1 4,500 4,500
Site 2 4,500 4,500
YDC Site Maintenance - 152 15,150 15,150
Other Direct Costs
1. U.S.
Qut-of-state tuition ) 6,816 2,272 4,544
Materials and supplies 3,246 3,246
Publications 1,000 1,000
2. Overseas
Materials and supplies 3,000 3,000
Publications 500 500
Indirect Costs - U.S. - 48.3% (Personnel) 26,642 8,765 9,250
: : S - 8,627
TOTALS u.s. 96,977 58,950 38,027
Overseas 70,604 42,050 . 28,554

GRAND TOTAL 167,581 101,000 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. UDS.
Scientists ~ Johnson 50% 11,608 5,804 5,804
Goode 15% 4,716 4,716
Croom 157 2,942 2,942
Technicians - Ag Res Tech I, new, 100Z 11,232 . 11,232
Res Tech I, new, 100% 8,652 8,662
Asgistantships - 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 257 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
Asgistantship - 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 1,500
Site 2 6,000 6,000
LDC Site Maintenance - 157 17,033 17,033
Other Direct Costs
1. 'U.S. : ‘
Out-of-state tuition 6,816 2,272 4,544 -
Materials and supplies 3,000 3,000
Publications 1,000 1,000
2. (Qverseas
Materials and supplies 3,000 3,000
Publications 500 500
b
Indirect Costs - U.S. - 23.5% (Personnel) 26,642 8,765% 9,250
. .o e e e e e """8;627 .........
TOTALS U.S. 96,731 58,704 38,027
Overseas. . . . . ... ....... e 83,387 . .54,833.... . . . . . .28,554

GRAND TOTAL 180,118 113,537 38,027 28,554



E. PROPOSED BUDGET - rfISCAL YEAR 1983
(Shown in Constant 1979 Dollars)

Source _
Overseas
Institutions
Item . : Total- -‘AID- - ‘NCSG----- (estimated)
Personnel
1. U.S.
Scientists - Johnson 50% 11,608 5,804 5,804
Goode 157 4,716 4,716
Croom 15% 2,942 2,942
Technicians -~ Ag Res Tech I, new, 1002 1il1l,232 11,232
Res Tech I, new, 100% 8,662 - 8,662
_ Assistantships - M.S. ' 17,600 4,400 4,400 8,800
Part-time Labor 5,760 5,760
Fringe Benefits - 17% 6,657 4,369 2,288
2. Overseas - Co-Leader 257 4,000 , 4,000
Co-Leader 25% 4,000 4,000
Technician - Site 1 5,000 5,000
Site 2 5,000 5,000
Assistantship - Ph.D. 8,400 8,400
Part-time Labor - 1,000 1,000
Fringe Benefits - 177 3,060 : 3,060
Facilities and Animals
‘Travel
1. U.S. 2,000 2,000
2. Overseas ~ Site'l . 3,000 3,000
Site 2 6,000 6,000
LDC Site Maintenance - 15% 13,291 13,291
‘Other Direct Costs
1. 'U.S.
Out-of-state tuition 6,816 2,272 4,544
Materials and supplies 1,000 1,000
Publications 600 600
2. Overseas
Maceirials and supplies 1,650 1,650
Publications 400 400
‘Indirect Costs - U.S. - 23.5% (Personnel) 26,642 8,765a 9,250b
: Co : : 8,627
TOTALS U.S. 92,891 54,864 38,027
Overseas.. . _ 33,741 .

GRAND TOTAL 161,036 88,605 38,027 . 34,404



Appendix Ll. Hesumes of Project rerscnnal

RESUME- OF PRiNCIPAL INVESTIGATOR

William L. Johnson

Associate Professor of Animal Sc1ence North Carolina State University

- A-

Born August 23, 1936, Keene, New Hampshlre

Education: B.S. in Dairy Husbandry, 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 '

Emplovment: 1958-61, International Voluntary. Services, Animal Husbandry volunteer

in Laos

1964-66, Graduate Assistant, University of the Philippines, Los Banos .

1966-69, Dairy Production Specialist, N. C. State bniverblty AlD 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 Trecpical Livestock Production
Special Topic problems in advanced ruminant nutrition
Visiting Professor, Agrarian University, La Molina, Peru, 1966-72
Visiting Lecturer, Graduate course in Ruminant Yutrltlon. 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 thz Altiplano of Peru.
Refeeding value of plant fiber residue recovered from bovine feces. Factors
influencing intake and digestibility of plant cell-wall componentz by
ruminants. Administration of cooperative research projects between N. C.
State University, the Peruviaan Ministry of Agriculture, the Agrarian
University at Lz Molima, 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.

Jonmsen, 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.



AID 1020-28 (172 PROJECT DESIG
- LOGICAL FR.

Byproduct and Crop Residue Utilizatiom-in Intensive Sheep H
Project Title & Number; ___Goat Production Systems for Limited-Resource.Farmers.

b}

NARRATIVE SUMMARY OBJECTIVELY VER!FIABLE INDICATORS

Program or Sector Goal: The broader objective to Measures of Goal Achievement:
which this project contributes:

Project Purpose. Determine feeding value of Conditions that will indicate purpose has been
byproducts and crop residues. Determine achieved: =nd of project status. Specific infor-
producitvity of sheep and goats om mation¥on how best to utilize local
byproduct-based rations. Study methods for ( byproducts and residues as feedstuffs
improving byproduct nutritive value. (ill be available)l. Laboratories will
Develop practical feeding systems for be equipped and personnel trained to
limited-resource production units, with continue applied nutritica research
definition of criteria for optimizing at overseas collaborating institu-
economic returns from byproduct feeding. tions. Accumulated experience of

‘grantee institution will be available
for more effective attention to re-
search and tu ainlng needs in
developing -eountries

Outputs:  Publications in English and target | Magnitde of Outputs:
country language. Recommendations fcr prac- Specific information for production
tical feeding systems. Enhanced capability systems in one Latin American and
for grantee institution to effectively con- | opne Asian country. Functioning
tribute to livestock production problems small rumiudant nutrition research
in developing countries. Enhanced capabi- facilities at each collaborating

lity for applied livestock research at institution. Generally applicable
overseas collaborating institutionms, information on crop residue

Increased knowledge for application to utilization by ruminants. Trained
livestock production in U.S. as well as personnel.
developing countries.

Inputs: AID/Title XII budget through Small lmpleme-;t—ation Target {Type and Quantity)

Ruminants Program Management Entity. Five~year AID budget $562,280.
Faculty time, research facilities, student Matching contribution about 35% of
participation at grantee university. above figure frca grantee institu-
Scientist time, research facilities at tion. .

overseas collaborating institution. , Matching contributions according

to means from overseas collabora-
toxs.




UMMARY
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Lile of Project.
FromFY _ 1979 o Fy _1983

Total U.S. Funding $792,276
Dote Prepated: _lav 22, 1978

-

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Assumptions for achieving goa: targets:

Iroject reviews by Technical Board
ind External Review and Advisory
somaittee of Small Ruminants CRSP.
leriodic program reports.

—— e —— —_———— —_— .-

Assumptions fcr achieving purpose. funding leveis
available as planncd. Suiteble gverseas
collaborators identiiied. Contfnued
collzboration for project lifetime.
Successful implementation of complementary
projects within Intensive Systems Sub-
program of Small Ruainants CRSP.

!

irticles and abstracts in scientific
turnals. Sulletins and project

ports.

Assutnniions for achieving 0utduts!  §yccessful
implementation 0f research plan at grantee
and overseas institutions. tstablishsent
of uppropriate research facilities at each
collaborating site. Identification of suit-
able candidates for participant training
and sactisfactory coapletion of their
planned training programs.

lppropriate program documents and
leportes,

Assumptions fo;-sro\nqu Npuls: Project approval
within Title XII CRSP. Creation of progran
danagerent Entity and implementation ¢ its
coordinating role. Continued funding
levels by AID/Title XII. Approval of
matching contribution levels from grantece
university and overscas collaborating
institvtions.
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a. Title: Improving genetic potential of dairy goats and sheep for small
holder systems

b. New

c. Grantee: Department of Animal Science, University of California, Davis, CA
95616

d. Scientific personnel: G. E. Bradford, Principal Investigator (.35);
E. J. Pollak (.15); D. T. Torell (.20); J. F. Medrano
(tentative), (1.00)

e. Duration: Phase I, 5 years; Phase II, 5 years.

f. Total estimated costs

Year 1 Year 2 Years 3-4 (each) Total
AID Direct costs 141,603 130,687 125,202 817,896
Indirect costs 28,397 34,313 39,798 182,104
LDC facility devel. _30,000 30,000 _30,000 150, 000
Total AID 200,000 200,000 200,000 1,000,000
Univ. of Calif. 117,396 121,228 127,325 620,599
LDC (estimated) 10,000 37,000 37,000 158,000
327,396 358,228 364,325 1,778,599

g. Prior funding: None

Approvals: // o ‘/7 , / / _
Principal Investigator L /9741“4/”‘ Date é/'7 "7[.;:

G. E. Bradford 7

Z v 2 / 7
Department Chairman ///// e /«?"nﬁlvf’/ Date 4/7/7{

G. E. Bradford
Date 4/7/7[
Fredric W Hill 4

Associate Dean for Research

The Regents of the
University of California




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, Unfversity 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 s on dairy goats, although the ap-

- proach would apply similarly to other classes of small ruminants where there has
been 1imited 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 h.terosis. 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 supericr germ

plasm.

The program will invoive a substantial training component. Emphasis will be
on training of students from the participating countries 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 1ittle 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 disecase 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; identificat{on 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



-2-

breeds in the tropics as well, although effects of nutirition need to be more
clearly identified.
b) Objectives
1. To summarize published information on inheritance of production traits
in dairy goats.
2. 7o utilize existing California and U.S. dairy goat production records
to help characterize U;S. breeds and to estimate potential rates of geneiic 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) may be best
to use in LDC crossbreeding trials.

3. To establish a dairy goat research and teaching facility at Davis,
Jjointly 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 in the 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 avai]éb]e in the target
LDC(s) with regard to production and reproduction at optimum and sub-optimum
Tevels of nutrition and management. (To be done in collaboration with nutrition,
management and animal health members of the team.)

5. To compare the best indigenous breed type(s) with the F1 cross be-
tween that stock and the best temperate zone stock identified under objectives 1
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



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 Fj
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
Tevel 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



as: what (if any) is the optimum Tevel 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 at 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
is being 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 availabie at the
outset, or can be trained, who are interested in and committed to the project on a
continuing basis.

It is assumed that it will be possible to test othér than local genotypes,
i.e. that breeding animals or semen can be imported into the participating country
to be included in the 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 in tropical environments.



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 shpport on a con-
tinuing basis, there is a very good probability of developing recommendations
which if implemented would Tead 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 ecnnomic environ-
ment in which 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
Tifetime 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



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



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 Tocal 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) op 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 Sma]] Ruminants project; to
some extent this w111 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 50 50 A 50 25

B 50 50 B 50 25

C 50 50 AB/BA 50

c 50 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 judgnent 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.)

Tr.a 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-
1y, 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 éid 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



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-management combina-
tions.

The mating plan outlined would provide animals of two "pure" local types,
their F1 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 "I experimental plan details are not developed in detail here,
since they will depend on results of Phase I. The facilities and personne! re-
quired for Phase I would be equally useful in Phase 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. In addition,-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 in the 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 df Tength 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. Tevels. It is anticipated

that emphasis will be on M.S. level training at lTeast for the first few years.



Budget - AID Funds

Year 1 Year 2 Years 3-5 Total
U Lc U e us L US Lbc
Salaries & wages
a) Academic 19,200 - 20,500 21,700
b) Staff 24,780 26,020 31,743
¢) Trainees 6,740 6,740 8,740 6,740 17,480
Fringe @ 23%
ona, b 10,115 10,700 12,230
60,835 63,960 8,740 72,413 17,480 342,034 61,180
Eqip't, facil.,
animals
Facil. devel. 50,000 - 20,000 5,000 - - 70,000 5,000
Facil. support - - 5,000 - 5,000 5,000 20,000 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

o sy

nds for LDC facil.
jvelop. (15% of
tal) 30,000 30,000 30,000 150,000

155,000 45,000 141,260 58,740 132,735 67,265 694,465 305,535

ATy

h
S

~———

tal AID funds
quested 200,000 200,000 200,000 1,000,000

A

il% of U. S. exp., including all trainee and travel costs; 19.7% of LDC exp.; no
indirect costs on facilities.



Explanations of budget calculations

1.
2.

A1l calculations based on 1978-79 dollars.
Estimated salaries include 23% employee benefits, except trainee
stipends. Merit increases for continuing employees included.
A.1.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).

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.
Travel in U.S. first year includes trips to collect data from
commerical goat herds in California.
Other direct costs includes animal feed and supp11e§, computing
and publication costs (A.I.D. portion); office support and telephone

also included in U.C. portion.



Curriculum Vitae

G. Eric Bradford

Title and address: Professor of Animal Science, University of California, Davis

sirth date: [ ENENN NI N D

Education: B.Sc.Agr., Macdonald College of McGill University, 1951

M.S. (1952), Ph.D. (1956), Genetics and Animal Husbandry, University
of Wisconsin

Positions: Assistant Professor, Animal Husbandry and Genetics, McGi]] University,

1955-57
Assistant (1957-65), Associate (1965-69) and Professor (1969 -),
University of California, Davis. Department Chairman, 1973-78
Associate Dean, College of Agricultural and Environmental Sciences,
1969-70 ’

‘Research interests: Genetics of mammalian growth and reproduction; sheep .

3

improvement.

fForeign language: Some French

Selected publications 1972-77:

:].

7.

Bradford, G. E. 1972. Genetic control of litter size in sheep. J. Reprod.
Fert. Suppl., 15:23-41,

Bradford, G. E. and G. M. Spurlock. 1972. Selection for meat production in
sheep - Results of a progeny test. J. Anim. Sci. 34(5):737-745.

Bradford, G. E. 1972. The role of maternal effects in.animal breeding: VII.
Maternal effects in sheep. J. Anim. Sci 35(6):1324-1334.

Bradford, G. E. 1973. Increasing the Tambing percentage. Proc., Sheep
Industry Development Program Symposium, "Profitable Range Sheep Production”,
Denver, Colo., pp. 10-17.

Meyer, H. H. and G. E. Bradford. 1973. Reproduction in Targhee and Finnish
Landrace X Targhee ewes. J. Anim. Sci. 36(5):847-853.

Bradford, G. E., St.C. S. Taylor, J. F. Quirke and R. Hart. 1974. An egg-
transfer study of litter size, birth weight and lamb survival. Anim. Prod.
18:249-263.

Bradford, G. E. 1974. Breeding plans for the improvement of meat production
and carcass merit of the meat breeds of sheep. Proc., Ist World Congress of
Genetics Applied to Livestock Production, Vol. I:725-738.

Bradford, G. E. 1977. Replacement ewes for California sheep flocks. Calif.
Livestock Symposium, Fresno, May 26, 1977, 6 pP.

Bradford, G. E. 1977. Combined genetic and physiological approaches to in-
creasing efficiency of sheep production. SID Symposium on Control of Reproduc-
tion in Sheep, Madison, Wisconsin, 20 pp.



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: Blaine McGowan, dJr. 40%
OTHER FACULTY: Norman F. Baker 25%

John S. Glenn 25%
Robert BonDurant 25%
PRIMARY CONSULTANTS: D. Bailey 33%
S. Guss 33%
PROFESSIONAL TRAINEE: N. East 100%
e. DURATION

Five years, with option for renewal.

f. TOTAL ESTIMATED COSTS BY YEARS
1978-79 1979-80 _1980-81 _1981-82 _1982-83 TOTALS

AID: Total Direct Cost® $139,744 $136,244 $138,744 $136,244 $134,226 $ 685,242
b 26,401 31,032 36,456 - 35,908 35,001 164,798

Total Indirect Costs
Funds for Facility Dev. 30,000 30,000 30,000 30,000 30,000 150,000

Total AID Funds Req. 196,145 197,276 205,200 202,152 199,227 1,000,000
UCD Contribution® 84,701 84,701 84,701 84,701 84,701 423,505
LDC Est. Contribution 45,000 80,000 80,000 80,000 80,000 365,000
TOTAL PROJECT $325,846 $361,977 $369,901 $366,853 $363,928 $1,788,505

3See detailed AID budget.

bIndirect costs charged at 31% for on-campus expenditures (except renovation) and 19.5%
for overseas expenditures.

cSee attached for details.
g., h., and i. None

APPROVALS : ) %\ / ]

//4£2é¢rﬂ«:, /7//“~4hbx'f'*” %/ ?L'
Blaine McGowan;  Jr., Principal Investigator B. E“%?ggrn Asgociate Dean-Research
s L.a;/f?:’ Fo (<r~—/

M. E. Fow]er, Ufpartment’Cha1rman Frederick W. Hill, Rssociate 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
1jmiting 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 heaith 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 sma]]_ho]der. 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

h2alth problems which are currently inadequately controlied.

O>izctives

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 ceveloping 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

knowladge which will: |

a. augment and strengthen flock/herd health prégrams 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 methods of diagnosis, control and prevention of small ruminant
dis=ases.

4. To utilize the herd/flock health project for graduate training
oF US professionals.

4a) To assist the germ plasm bank researchers by éxamining semen samples

for common contagious and/or infectious agents.



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,l
management, genetic modification and dairy goat production systems).

6. To develop simple, inexpensive, effect%ve 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,
piiot_programs with‘sheep conducted by this fhstitution 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 mast 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—c]infcs" held in strategic
lTocations. 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 (in co]]aboration with the projects on nutrition, manage-
~ment, genetics and dairy goat production) a target area headqﬁarters facility
which will supply:

a) housing for animals referred from the ambulatory "mini-clinic" and
walk-in patients which require a more detziled 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 skilil

but the payoff should be significant.



4) Systematic ante and post mortem examination of animals being
processed in abbatoirs or whatever ki]]ing_faci]ities 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 tafget 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 disease research projects will be initiated with components
-in.both the LDC and the U.S. The fhrust of tﬂé‘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 Tate
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 may also contribute to the objectives of the Utah/Cal Poly
Pomona projects (for animal health the llashington, 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 tb 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 spgcies, 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.



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 hea]fh systems - Glenn

Diseases of the newborn - BonDurant, East, McGowan

Plant toxicities - Cordy, Fowler
The majority of the people listed above are not_inc]udéd 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/nutritiona]/genetic relationships and economic impact.
This will allow for identification of problems and establishing priorities
for research. |

2. There is mutual agreement améng 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
persdnne] 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
Tongterm success of a nation-wide Flock/Herd Health Progfam. Much of their

training could be accomplished on site by U.S. instructors, however, there



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 Will Have Been Acheived When:

1) Scientifically sound, clinically feasible and societally acceptable
Flock/Herd Health Programs have been developed;

é) 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 econbmica]]y 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.
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Assumptions That Achieving Objectives Will Solve Problems

Curtailing and preventing animal diseases will result in an increased
production of ftake 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.

Qutputs 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
F]ock/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 inforﬁation 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
common 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 khown 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
'1nitiating 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
u.S. LDC u.S. LDC U.s. __Lbc
ofessional and
araprof. trainees $ 15,000 $ $15,000 $ 5,000 $ 90,000 $ 42,000
0 Animal 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
pt dairy renovation! 35,000 15,000
ep/goat barn renov. 5,000
5,000 5,000 5,000 5,000 22,500 15,482
3,000 115,000 3,000 15,000 8,500 39,000
18,000 36,000
6,000 10,000 5,000 5,000 55,000 40,000
10,500 10,000 15,000 10,000
99,744 40,000 78,244 58,000 236,732 172,482
18,521 7,880 19,606 11,426 73,386 33,979
% ubtota] 118,265 47,880 97,850 69,426 310,118 206,461
st FOR FACIL. DEV. 30,000 30,000 90,000
gubtotal 77,880 99,426 296,461
%?AL AID FUNDS REQ. $196,145 $197,276 $606,579

hese funds requested in the two U.C. Davis Title XII projects represent 55% of the total
Stimated cost of establishment of this facility and will be sufficient with existing

Bcilities to establish research capability with these species.
@ sought for completion of the project.

Additional funds will



c) UCD Contribution to Title XII Small Ruminants CRSP

Faculty Salaries % Salaries Salary
Blaine McGowan, Jr., Principal Investigator 50% $20,633
Robert BonDurant 15% 3,638
John Glenn 10% 2,688
Bennie Osburn 22% 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 BonfDurant 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
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PROJECT DESIGN SUMMARY
LOGICAL FRAMEWORK

Peoject Title & Number: Mmmmwmmwaer Systems

Life of Py d
From Fv“ﬁrn wFy_1982

Totsl US. Funding 31,382,780
D-ul*onktﬂaﬁllQLZﬂ_______;

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

PFrogram or Sector Goal: The broader objectiva to
which this prolect contributes:

L of Goal Achl

Assumptions fos achieving goal targats:

Poect Purpose: 14 ydentify, characterize, &
jystematize animal health constraints in tar-
get LOC's; experimentally modify & adapt kn
disease control & prevention strategies;de:zfj
lop new strategies where needed; estabiish
research to advance knowledge of prevention
of diseases unmanageable in LDC's & U.S.: in-
tearate animal health with other disciplines;
train LCD paraprofessionals & professionsls;
train U.S. prnfessionals.

Conditions that wild indicats purposa has besn
achisved: End of project status.

Viable & functioning flock/herd
health programs which can control/
prevent animal products loss from
disease; cadre of LDC professionals
& paraprofessionals capable of sus-
taining & augmenting  F/HHP's;accept-
aince & utilization by swall holders
of animal health strategies . Pub-
lished information; knowledge deve-
loped transportable to other LDC's.

Outputs: Profile of animal health problems
in target LDC's. Development of scientific-
2lly sound, clinically applicabled sacietally
acceptable diseasa control & prevention
strategies; research generated new knowledge
of animel disease mechanisms; economic impact
of animal diseases; increase in number &
Quality of trained personnel;published know-
ledge useable in other LDC's.

Flock/herd health programs functioning in
LDC with primary responsibility under LOC
professional guidance; acceptance by LDC

small holders of health improvoament

strategies; increased off-takes for humad

consumption of small ruminant animal

products; increased capability by LOC &
U.5. professionals to implement F/HHP's.

ptions for achiaving purposs:
AID & LOC professionals recognize need to
increase production of small ruminant
animal products for LDC small holder con-
sumption. 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.

Magnitude of Outputs: Published data on: 1)
ways of devising & implementing flock/
herd health programs useful to both
the U.SALDC's; 2) research generated
new knowiedge re: mechanisms of con-
trol & prevention of diseases unman-
ageable inU.S. & LDC.Preparation, of
guidelines on subject matter for LDC
professionals. In LDC a disease sur-
veillance, reporting & control
network.

Same as indicated in magnitude of
outputs,

A for achievi [

Target LDC's will collaborate in supplying
facilities, personnel, equipment & animals.
UCD can successfully 1ink clinical & basic
research into the development of F/HHP's
which will be useable in both the LOC &
U.S. Professional & support staff are
identified by UCD capable of achieving
stated outputs.

I~

tnputs: A contract with University of
California, Davis; LDC personnel, facilities,
equipment & experimental animals; experience,)
expertise & project supervision by UCD-SVM
professionals & U.S. consultants; worid-wide
data on project objectives.

Implementation Targat (Type and Quantity}

Implementation of UCD & AID contract
October 1, 1978.

AID - $1,000,000 over 5 years
UcD - $382,780 (38%) over 5 years

LDC - $284,000 (est.) personnel,
facilities, animals, supplies.

Regular AID reporting requirements.

Assumptions for providing inputs:
Project is approved. Cooperative agreement
betwaen AID & UCD is reached. Target
LDC government, AID professionals & UCD
project personnel agree on cooperative
nature & support of project.
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PROJECT INFORMATION AND PLAN

Face Sheet Data

A. Project Title: IMPROVING SMALL RUMINANT NUTRITION, MANAGEMENT
PRODUCTION.

B. New or extension:

NEW

C. Grantee: U.S. AID

D. Principal investi

Donald F. Burzlaff (25%)

Co-Investigators

gator

Robert Albin (25%)
Fred C. Bryant (25%)

Frank Hudson (25%)
E. Duration: FIVE YEAR MINIMUM WITH PLANNED EXTENSION OF 3 YEARS.

Texas Tech

LDC institution

F. Budget Estimate (Tentative)
U.S. AID*

FY 1979 $200,000. 00
FY 1980 $200,000.00
FY 1981 $200,000.00
FY 1982 $200,000.00
FY 1983 $200,000.00
TOTAL $1,000,000.00

Total Project Cost:

% Cost Sharing by Texas Tech:

$1,448,443.00

* Includes indirect cost

G. Prior Funding: - None

H. AID Project Manager:

$80,463.00
$89,180.00

$98,800.00

$90,000. 00
$90,000.00

30.96%

$448,443,00

$58,000.00
$78,000.00
$78,000.00
$80,000.00
$80,000. 00

$344,000.00
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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 in management of
both grazing lands and grazing animals to an end of optimizing resource
use and improve the 1iving conditions for a major segment of fhe developing
world. The proposed research calls for an inventory of rangeland and
small ruminant resources in the target areas. Grazing lands are fo 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 §tudied. Methods of
supp]gmenting diets when feed or nutrients aredeficientwill be developed.
Consideration will be given to reseeding rangelands and production of
fodder crops.

Management of grazing animals will be considered in cooperation 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. Burz]gff

Texas Tech University
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2. Detailed Description of Project

A.

Description of problem

Rapidly increasing populations have resulted in increased depend-
ence of many people of Aféica 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-spreéd deterioration
of vegetation resoufces and a reduced productivity from a major source
of subsistence, the small ruminant.

Managéhent alternatives exist which, when developed through
research, will permit the rangelands to become more productive and
the vast sheep and goat herds to at;ain 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
properfy 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, contf&]]ed 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 importaﬁt]y, 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 direct]y.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.

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:

1. To inventory the natural resources applicable to small
ruminant production.

2. To determine appropfiate length of graiing 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
gdats 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 smai] ruminant husbandry
for 1imited 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 vegetgtion
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
pafterns by nomadic graziers. Future water developments
at strategic locations may temporarily relie?e grazing pres-.
sure until 'stocking rates and management regimes can be
controlled. |

‘d. Animal - an inventory of the existing grazing 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 planniny of land tenure and manage-
ment systems.

e. Potential feed reserves - an inventory of potential supplemental
fgedstuffs and feed reserves (i,e. crop reéidues, 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 léast
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, hand1ing pens
and chutes, electricity, water, sheds, feed storage dwellings, metabolism
stalls, experimental animals, and 1iving quarters for graduate assistants,

laborers, and on-site personnel, etc.).



For nomadic and transhumant graiiers, an ERC will be strategical]y
located to offer the widest possible appficabi]ity to territories used
by these producers. Ultimately, a planned system of nomadism and grazing
rotation wil] 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 graz%ng commonly is practiced. The size and facilities of the: ERC
should be similar to that under nomadic grazing. Planned systems deve]obed

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, sévera] one-herd, many-pasture
systems will be evaluated. Thése 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
ireatments (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
cannu]aé 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-
butiop of plant species, their plant parts and major forage
classes also Wil] 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'lg_yiggg 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 bé 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 reliabi]itx

of existing nutritional éomposition 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 determinirig 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 1ike1y 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 in the 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 1imits available.

In preparation of managerial practices, increased production with



possibly fewer animals will incorporate recommendations that
1nc1ude.contr011ed breeding season and duration coinciding with
peridds of high nutrient quality of forages; assurance of high
lamb or kid survivability; castration and early 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 feasibi]fty 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 othér research
teams, programs will be developed to dissemfnate (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 otper-
wise unproductivé 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 studenfg 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 techhiques that are used in grazing management, fistulation,
and nutritional and botanical laboratories. This phase will
pe accomplished at facilities developed near campus. Thus we
will insure their exposure to data coilection 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 countrigs with qualitied persons to train -
their respective employees and will provide a broadening experi-

ence for Texas Tech faculty.

Conditions that will indicate objectives have been achieved.»

Qata generated from the natural resource inventory will provide
baseline information for future management.

Appropriate statistical tests will be used to determine if vege-
tation, qnima] 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 thé 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.

Assumptions on achievement of objectives (externalities outside direct

control of PI)

1.

5.

6.

This research project can affiliate with a host country and a col-
laborative institution is identified and totally cooperative.
Qualified students are available for selectjon to graduate programs.

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.

. 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 it may not heal itself within one
man's lifetime. However, trends should be -evident to properly
evaluate grazing management objectives.

The host country must be in full support of the project or imple-
mentation of the results will be futile. Development of range
improvements or supplement feed without grazing control is a short-
sighted exercise. Since political power is concentrated in the
citfes where there is little concern or priority for improvement
of arid grazing 1ands,'pub1ic attitudes will play an important

role in final implementation of results.

Inequitab]e 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 s}stems.

F. Assumptions that achieving objectives will solve the problem

1. The host government will exercise control of or implement grazing
management for nomadic, transhumant, or sedentary producers.

2. The government.will ﬁrovide credit and market incentives, avenues
for external marketing of products, delivery systems for supple-
mental feed and‘vetérinary supplies, and far-reaching extension
and education programs. The government must develop strategic
depots for transportation and marketable produéts 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 improvemént and will incorpérate results developed
from those working in the areas af 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.
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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 prdgrams.

3. Technical Feasibility
A. Technical capabf]ities 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 aﬁd the host country will be the
most critical factors. The goals cannot be met in less than § years.
Extension from requested funding of 5-years to an 8-year program is

fully anticipated by the Principal Investigator.

Bl 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 qifficultiés. Generaily, technical expert.ise 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.
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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. Avai]abi]ity of qualified host country personnel will be of significant

importance. Prior training in range management would be advantegeous.

The host country will have adminis;rative capabilities to synthesize,
implement, and mainfain 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.



Implementation Plan
Fiscal Year

1979

1980

1981

1982

-15-

Objective

Collaboration with extensive team
for South America

Host. cc untry selection

.Retain on-site project leader
. (opPL)

'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 Tong-term research objectives
(lst group of graduate students
arrive in host country)

Complete natural resource inventory
Short course for agency peréonnel

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
TIRT
TIRT

TTRT and Host
Country (HC)

" TIRT, HC

HC

TTRT, HC
TTRT, HC
TTRT, OPL, HC

OPL,. TTRT, HC
TTRT, HC

TTRT, HC

TTRT, HC
TTRT, OPL, HC
TTRT, OPL, HC

TTRT, HC

TTRT



Fiscal Year

1982

1983

1984

1985

-16-

Objective

3rd group of graduate students
interviewed and selected

Short course for agercy personnel

Annual report from on-site project
leader

3rd group of gréduate students

arrive in HC to complete lorg-term

research objectives

Complete theses of 2nd group of
graduate students

Short course and workshop for

. agency personnel

. Annua] report from OPL

?ublish results from theses of
1st group of graduate students

Project termination in HC

Complete theses from 3rd group of
graduate students

Final report of project

Publish results from 2nd group
of graduate students

Publish results from 3rd group
of graduate students

Responsibility

TTRT, HC
TTRT, OPL, HC

TTRT, OPL, HC

TTRT, HC

TTRT

TTRT, 0PL, HC
TTRT, OPL, HC

TTRT, HC
TTRT, HC, AID

TIRT
TTRT, OPL, HC

TTRT, HC

TTRT, HC



6. Annual review and planning processes

The ultimaté success or failure of the project will be determined
by the adeﬁuacy of planning during the first year. Initially, the exten-
sive range manageﬁent team for Africa will meet with the counterpart
extensive team for South America. This conference is designed to standard-
1ze 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 terminétion 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 1imiting factor to successful operations. Upon returning from the
host country, a conference will be held among the extensive team for
A?rica 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
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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.
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PROJECT DESIGN SUMMARY

LOGICAL FRAMEWORK

. Project Title & Numbar: _IMProving Small Ruminant Nutrition, Management and Production

Life of Project: .
FromFY _ 1979 wFY__1983
Total U.S. Funding

Date Prepared:__5-17-78

NARRATIVE SUMMARY

OBJECTIVELY VERIE’IABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Program or Sector Goal: The broader objective 1o
which this project contributes:  To help arid and
semi-arid Africa improve the welfare of

decrease the burden of their day to day
living through proper management of nativ
vegetation and small ruminants.

herbage yield and advancement in plant
succession on native rangeland. Improve
those dependent upon small ruminants and }ment in overall vegetative response

Measures of Goal Achisvement: | Increased

nd capability to sustain the improve-
nt. 2. Improved nutrition of small
uminants. 3. Increased number of ani-
1s as marketable products. 4. In-
reased quality of animals reaching
rkets. 5, Increased meat and milk -
production per unit area.

Assumptions for achisving goal targets:

1. Cooperation of government in
host country.

2, Collaborative institution in
host country.

3. Avenues for effective extension
programs will be made available to
Yocal and remote graziers.

Project Purpose: TO inventory all natural re-
sources applicable to small ruminant pro-

duction. 2. To provide an understanding offources are identified and qQuantified.
proper management both of rangeland vege- P. Documented evidence that vegetation

tation for sustained yield- and of the vast

sheep and goat herds for increased produc-fuminant husbandry practices can be en-

tion. 3. To provide workshops to train

individuals in range management and small fitative information to establish futuré
ruminant husbandry so they can effectivelykenure and management policies with re-

utilize the technology made available. 4.
To educate individuals from the arid coun-
tries at the graduate level.

Conditions that will indicate purpose has been
achieved: End of project status. 1, Hatural re-
improvements are feasible. 3. Small
hanced. 4. Host country will have quan-
bard to small ruminant production, graz

-ing management, and supplemental feed
programs. 4. Trained personnel in arid

Assumptions for achieving purpose:

1. Vegetation in arid and semi-arid
Hands will respond to grazing treat-
ments. 2. Water developments are
feasible. 3. Potential feed reserves
are available to be included in the

(overall scheme. 4. Host government

will develop legislation for imple-
mentation of the overall management
plan. 5. Local graziers will accept
government intervention and recom-
mendations.

semi-arigd countries.- - - —— — -

Outputs: ]| Data bank of soil, water, vegeta-
tion, animal, and feed resources available
to the host country. 2. Publications on
Proper grazing management for improving
and maintaining native vegetation, nutri-
tive deficiencies and probable solutions,
effective solutions to herd management
problems, quantity and value of potential
feed supplements. 3. Workshops to train
arid country personnel. 4. .S. graduates
trained in Range Manageme. and Small
Ruminant Husbandry.

Magnitude of Outputs: § “pacords of existing
and potential carrying capacity of
small ruminants based on soil, water,
vegetation, animal, and feed resources
2. Major publication bulletin at mid-
term and termination of project
(*Small Ruminants and Management in
Arid and Semi-Arid Africa”). 3. Annual
seminars and workshops. 4. At least 6,
arid country M.S. graduates. 5. At
least 12 M.S. thesis and 20 correspond
ing_publications.

Assumptions for achisving outputs:

1. Host country has the organization
-al structure and leadership to
insure outputs are realized.

2. Texas Tech will collaborate and
support the project in total.

Inputs:

l?uHost country;analytical laboratories,
fieid stations and personnel from collabo-
rative institutions. 2. Texas Tech;labora-
tories, expertise, guidance, and adminis-
tration. 3. AID contract with Texas Tech
University.

Implementation Target (Type and Quantity)

1. Host and/or arid country: analyti-
cal laboratory; Co-project leader; de-
velop research center (i.e. labor,
land, facilities); qualified 8.S. can-
didates seeking M.S. degree. 2. Texas
Tech University: Analytical laboratory
field laboratory, project personnel,
on-sight project leader (collaborative
dollars from other American institutio
available). 3. AID: Budget - at least
$200,000/year; selection of host coun-

hs

try.

Assumptions for providing inputs:

1. Host country will agree to in-
puts as designated.

2. Texas Tech University will re-
tain qualified staff and facili-
ties.

3. AID wil) approve project and
provide funding.




FY - 1979

SOURCE OF FUNDS us AID 55?3§r2?§; LoC
Funds Expended in us Loc us Loc
Budget Category
I. Personnel
P.I. Salary (Burzlaff 25%) 9,000
Co-Investigators Salary
Albin 25% 8,250
Hudson 25% 6,500
Bryant 25% 5,250
African counterpart
(on site leader) 8,000
Clerical and Technical 2,000 12,700 15,000
Labor 7,230 3,000
Contributed Faculty Time 22,244
Fringe Benefits
(12% of 31,000) 3,720
Total for Category 34,720 7,230 34,944 28,000
II. Major Equipment-Facilities-Etc.
Site development 5,000 45,000
Equipment 18,000
Animals 15,600 10,000
Total for Category 5,000 63,000 15,600 30,000
[11. Travel
Profassional Staff 25,000 2,000
Total for Category’ 25,000 2,000
IV. Site Coordination and Support 30,000
V. Other Direct Costs
Laboratory Supplies 10,000 8,700
Fuel, 011, Utilities 8,000
Total for Category 18,000 8,700
VI. Indirect Costs
(55% of 31,000) 17,050 19,219
(55% of 34,944)
Total Fiscal Year 1979 56,770 143,230 80,463 58,000
Total 200,000 83,463
% Texas Tech Cost Sharing 42.5%



FY - 1980

SOURCE OF FUNDS us AID Eﬁ?ezrl$§;, LDC
Funds Expended 1in us LDC us LDC
Budget Category
I. Personnel
p.I1. 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, 011, 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 58,440 141,560 89,180 78,000
Total 200,000 89,180
% Texas Tech Cost Sharing 44.5%




FY - 1981

Texas Tech
SQURCE OF FUNDS us AID University LDC
Funds Expended in us LDC Loc
Budget Category
[. Personnel
P.I. Salary (Burzlaff 25%) 9,500
Co-Investigators Salary
Albin 25% 9,000
Hudson 25% 7,000
Bryant 25% 6,000
African Counterpart
(on-site Leader) 8,000
Clerical and Technical 2,000 5,000 13,500 15,000
Labor 5,000 5,000
Contributed Faculty Time 23,500
Fringe Benefits
(12% of 33,000) 4,020
Total For Category 37,520 10,000 37,000 28,000
II. Major Equipment, Facilities, Etc.
Site Development 2,000 14,256 25,000
Equipment 5,000 10,000
Animals 16,500 10,000
Total for Category 2,000 19,256 26,500 35,000
III. 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 1,000 10,000
Educational Support 6,000 10,000 5,000 15,000
Fuel, 011, Utilities ' 10,000 -
Total for Category 6,000 21,000 15,000 15,000
VI. Indirect Costs
(55% of 33,500) 18,424 20,350
Total for Fiscal Year 1980 63,944 136,056 (555835537'000) 78,000
Total 200,000 98,850
% Texas Tech Cost Sharing 49.4%



Name: Donald F. Burzlaff I s

Present Position: Chairman and Professor, Department of Range and Wildlife
Management, 1973

Previous Positions:

Professor and Vice Chairman, Department of Agronomy, University
of Nebraska (2 years)

Professor of Agronomy, University of Nebraska (4 years)

Associate Professor of Agronomy, University of Nebraska (6 years)

Education:
Degrees Institution Year Major
B.S, ‘ University of Wyoming 1950 Range Management
M.S. University of Wyoming 1952 Botany
Ph.D, Utah State University 1960 Range Management

Honorary and Professional Societies:

Society for Range Management Sigma XI
American Society of Agronomy 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
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Burzlaff, D.F. and D. C. Clanton. 1971, Production of upland hay
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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,
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Proposal Abstract

Rangeland Research for Increasing Small Ruminant Production in Latin
American Highlands

John C. Malechek, Philib 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 éfter 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 broviding technical information and training to LDC's of the

Latin American highlands.



B.

Objectives

1. Ecological assessment of the range forage resource.

a.

Determine present condition (successional status) and
productivity of important plart 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.

Determine the ecological potential (including both kinds

and amounts of vegetation) for important range inventory
units (range sites).

Monitor plant community succession/retrogression in relation
to climate and grazing management.

Descrise and delineate important soil taxonomic units and
define edavhic 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.

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.

Ascertain forage intake by the grazing animal in relation

to nutritive requirements and environmental constraints,



d.

Design and test practical supplementary feeding programs,
based on information derived from activities a, b, and

¢ above.

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.

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.
Assess potential for planting native and introduced forage
species (as potential sources for supplemental feed in 2d

above).

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

traditional range management x improved animals and herd
management

improved range management x traditional animals and herd
management

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 research outiined under the Latin
American "Extensive System'" (RTI, 1978). Additional to range management
investigations, much of the animal breeding and #nimal 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 enviromment. Data from these components will form the
nucleus for much of the systems analysis and modelling work on the forage:
animal subsystem. Local cultural congtraints, 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.



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 cite.
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 wili be an individual
who might be called the resident site coordinator. -This persoﬁ will be
a facilitator and will be responsible for the day-~to-day operation of the
project. He will hire and supervise resident teclinicians, 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),



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 socioiogy each @ 7.5%7 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.



D. Externalities Qutside 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. TInability 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.



E. Assumptions That Achieving Objectives Will Solve Problem

Rangelands supply the major part of the feedstuffs consumed by small
ruminants in many LDC's. Tﬁus, 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. Increased 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