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Opening Remarks - The Purpose of the Seminar - Dr. Robinson 

The original design of the Small Ruminant CRSP put forth by RTI clearly
 

identified several disciplines by name, for example, Animal Health, Animal
 

Breeding, Range Management, Economics, etc. Conspicuous in its absence,
 

despite its vast importance, was the discipline of Animal Nutrition.
 

To those closely associated with the SR-CRSP, it has been well understood 

that Animal Nutrition is probably the most significantly represented 

discipline in the program since it comprises a component of each of the 

following sub-programs originally outlined by RTI: Range Management, Forages, 

Production Systems, Byproduct Utilization, Systems Analysis, Management and 

even to some degree, Animal Breeding and Animal Health. However, to those 

less well acquainted with the details of the SR-CRSP structure, our overseas 

counterparts, the External Evaluation Panel, scientists in other universities 

and the public in general, the absence of Animal Nutrition as a discrete 

entity appeared to be a glaring ommission. 

Recently, this ormission or the perception of it, has begun to cause some
 

difficulty in the administration of the SR-CRSP program. For example, the EEP
 

has been particularly critical of three sub-programs, all of them with an
 

Animal Nutrition component; the overseas counterparts in Brazil and Kenya have
 

failed to approve two projects, both nf which had an Animal Nutrition
 

component.
 

The purpose of this seminar, called by the Management Entity, is 

threefold: 

# Define specifically the nutritional component of each sub

* 

# 

program. 

Determine each project's 

nutrition program. 

Develop the broad, inte

role within 

grated, nutritional 

the context 

st

of 

rategy 

the SR-CRSP 

of the CRSP 

for the LDC's. 

To assist us in this task, we invited several experts with active
 

involvement and high credibility in these very areas and are pleased to
 

welcome all the observers and secondary participants listed.
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Feeding Strategies for the LDCs
 

D. W. Robinson
 

Management Entity SR-CRSP 

One conspicuous limitation to livestock production in the LDCs is the 

lack of adequate feeding strategies at the national, local or even family farm 

level. Low education, poor literacy rates, modest management skills, limited 

extension services or overt commitment to traditional feeding systems, and a 

host of otl.er factors may all contribute to the problem. 

The development of good feeding strategies may or may not be dependant 

upon research. Worthwhile research may or may not contribute to the 

development of better feeding systems. Good feeding systems and good research
 

are not necessarily mutually dependant and are certainly not mutually
 

exclusive. However, research programs designed to assist the small farmer and
 

funded by grant aid probably provide the ideal milieu in which both quality
 

research and ultimately an improved practical feeding system should come
 

together. The Small Ruminant CRSP provides a perfect forum in which to test
 

this hypothesis.
 

The purpose of this seminar is to bring together the best brains in the
 

SR-CRSP for the purpose of designing good interdisciplinary collaborative
 

research programs that will lead to the development of better feeding
 

strategies for small holders the world over. We have an outstanding range and
 

depth of skills In the SR-CRSP, but the exhaustive planning of our research
 

has not crystalised for some reason. The following paragraphs are an
 

emperical approach; an attempt to provide a back drop for discussion of more
 

specific topics. The ultimate objective of the seminar is for us all to leave
 

with our specific roles put in perspective relative to the goal of designing

improved feeding strategies for the LDCs. 

There are at least three components to an understanding of feeding
 

strategies: 

o essential pre-requisite knowledge 

o development of practical feeding strategies 

o experimental work and other research
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Taking each of these in turn, some obvious sub-components are as follows -


I. Essential pre-requisite knowledge.
 

1. 	Description of existing feeding systems of the target livestock.
 

This can only be done by local on farm observations in Kenya or the
 

target area. An accurate description of the practical feeding system
 

is essential.
 

2. 	Review of all the available feedstuffs produced in target area. 

Documentation of every potential feed in the above feeding system 

needs to be made. 

3. 	 Review of the chemical composition of all available feedstuffs. Each 

potential feed has a chemical composition. A table needs to be
 

developed listing data of this compositon. In this way at least some
 

assay data can be gleaned for ration formulation.
 

4. Compilation of the annual availability of digestible nutrients from 

the feeds above. Composition alone is meaningless without annual
 

availability estimates -- this can only be done in country.
 

II. Development of practical feeding strategies. 

1. Development of theoretically adequate diets to meet requirements of 

target livestock. This would be done on a least cost, linear
 

programming concept such as used for more sophisticated feed regimens
 

for livestock in USA.
 

2. 	Testing the feasibility of such diets with respect to cost,
 

availability, etc. 

3. 	Documentation of feeds with potential for conservation based on
 

biological characters. Feed conservation will obviously loom large
 

in intensive feeding systems for several reasons:
 

a. To plug the "hungry gaps" 

b. Because nothing has been done yet.
 

c. Because it is a high priority.
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III. Research.
 

1. Field testing of the "optimal diet". That is the most available, 

practical and affordable from I & II.
 

2. Field testing of "new diets" implying a radical shift from existing 

conventions. Field testing of practical diets represents the 
"experimental" component of CRSP work. This and all the rest is 
research but research is not necessarily "experimental". In this
 
category fall trials such as the Napier/SPV and energy and protein,
 

etc. 

3. 	Comprehensive field testing of conservation techniques, nutrient
 

loss, accrued toxicity, etc. For any intensive feeding systems based
 

on compounded diets which include concentrates, toxicities may be
 

expected; chiefly contaminants (aflatoxins), or inherent toxins such
 

as cyanogenic glucosides (cassava) or mimosines, etc., (leucena).
 

These will need the experimental approach.
 

6
 



Robinson Presentation See attached paper, Feeding Strategies for the LDC's.
 

Discussion on Robinson's Points
 

G. Smith
 

We have to decide which animals we want to produce and at what level of
 

performance. We need to know about management practices which effect
 

nutritional requirements, eg. when is lambing season? This component needs to
 

be considered in addition to mere ration formulation.
 

Fitzhugh
 

The Systems approach is what Smith has described. There is a need to
 

understand the farming system as well and other components within the system
 

before we talk about nutritiothal requirements. For example, going even
 

further back, are we using the correct animal? Are sheep and goats
 

appropriate? In Kenya, dual purpose cattle may be better than dual purpose
 

goats.
 

Johnson
 

We need to be concerned with animal response to different nutrient level
 

inputs to define the response function and especially, to see if increasing
 

dietary energy coicentration is worth the cost.
 

Do literature data on nutrient components and currently available feed
 

composition tables have much value? For example, crude fiber is not an
 

accurate measurement and often in the past, the conditions under which the
 

data was collected and reported, were not defined. We do not have the
 

resources to do an exhaustive literature search.
 

Robinson
 

The literature does have a broad value despite these deficiencies, but it is
 

acknowledged that it is certainly not a panacea.
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Since November, 1974, the mineral research program has been functional in
 

a number of tropical countries. Personal contacts have been made through
 

visits and correspondence with scientists in these countries. 
Presently, there
 

are 12 Latin American, 4 Asian and 2 African countries engaged in cooperative
 

mineral research programs. During the 17 months included in this report,
 

Venezuela was visited three times, while two visits were made to Bolivia, Brazil,
 

Colombia, Costa Rica, the Dominican Republic, Ecuador, Guatemala and Peru.
 

Single visits were made to El Salvador, Honduras, Indonesia, Jamaica, Malaysia,
 

Malawi, the Philippines, Thailand, Senegal, Swaziland and Uruguay. 
In addition
 

to giving local institution or country seminars on minerals, presentations were
 

made at conferences or workshops at the following locations: 
 Brazil, Cornell,
 

N.Y., the Dominican Republic, Honduras, Jamaica, Las Cruces, N.M., Panama,
 

Thailand, the Philippines, and Tucson, Arizona.
 

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

within the participating countries. 
To accomplish this, laboratories have
 

been assisted by purchase of chemicals, consumable supplies and, occasionally,
 

small equipment. As part of building up laboratory capabilities, three-month
 

laboratory training short courses were held in Florida for 5 laboratory tech

nicians one each from Uruguay, Brazil, El Salvador, Panama and the Philippines.
 

To further assist laboratories and standardize procedures, the second edition
 

of "Methods of Mineral Analysis for Plant and Animal Tissues" was published
 

in English,. Spanish and Portuguese and distributed to the appropriate researchers.
 

The University of Florida Nutrition Laboratory has aided laboratories by doing
 

some of the more difficult analyses including cobalt, selenium and molybdenum.
 

Experiments designed to pinpoint mineral deficiencies and excesses for
 

specific farms and regions have moved forward in each participating country.
 

Research data is further confirming the incidence of phosphorus deficiency and
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the production benefits from supplementation. The majority of countries have
 

likewise established borderline to severe copper deficiencies in grazing cattle.
 

Results from 10 mineral supplementation trials were reported in the 1979
 

Instituto Colombiano Agrcpecuario (ICA) Annual Report. The majority of the
 

experiments compared commercial mineral supplements versus supplements con

taining a minimum number of minerals which previously had been established.
 

This research promoted the concept of specifically tailored mineral supplements
 

for distinct regions at a lower cost. 
The two-year results of a Colombian
 

experiment to determine the seasonal need for minerals was completed. No
 

benefit was derived by feeding minerals all year long versus during the 5-month
 

rainy season only. A similar mineral supplementation experiment is now under

way in the Dominican Republic where breeding cattle are fed no minerals, minerals
 

all year long, dry 
season only and wet season only. The largest supplementation
 

trial, with a duration of 3 years, has now been completed in Bolivia. Animals
 

receiving bone meal supplementation had a 14% higer calving percentage than
 

controls.
 

The etiology of two devastating cattle disease conditions in Brazil-Bolivia
 

("cara inchada") and Colombia ("secadera") has been made clearer this year.
 

For two years, "secadera" on one ranch has been entirely eliminated through
 

the use of a highly fortified mineral supplement. Cara inchada, a periodontal
 

disease in cattle has been prevented or cured by feeding adequate leve-ls of
 

copper and zinc while molybdenum is a predisposing factor. For both disease
 

conditions, the exact minerals and/or mineral interrelationships have yet to
 

be determined.
 

Presently, 11 students are working toward M.S. or Ph.D. degrees in the
 

mineral research area. The countries represented are Bolivia (2), Brazil,
 

Colombia, the Dominican Republic, Guatemala, Malawi, Sudan and Venezuela (3).
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Degree research programs are being carried out in the home countries for 7
 

of the 11 students. The remaining student theses involve programs with
 

results pertinent to tropical regions.
 

Publications resulting from the mineral research program 
during the last
 

17 months are as follows: Journal Articles (7), Abstracts (8), Theses (16),
 

Conference Proceedings (4) and other literature, including Annual Reports,
 

popular articles and extension or experiment station bulletins (20). The theses
 

represent 2 Ph.D. theses at Florida and 14 B.S. degree theses from Bolivia,
 

Costa Rica, Ecuador, Peru and Trinidad. The majority of the theses are from
 

Costa Rica.
 

Future research in each country will continue to emphasize locating mineral
 

deficiencies or excesses through trials emphasizing laboratory chemical analyses
 

and supplementation experiments. Tentative plans to initiate new mineral
 

oriented M.S. or Ph.D. degree programs in Colombia, Panama, Thailand and Mexico
 

are underway. With the renewal of the contract, expansion of the activities
 

to Cameroon, Senegal and Sudan are anticipated.
 

11
 



Conrad Presentation See attached paper, AID Mineral Research Project
 

Discussion on Conrad's Points
 

Weir
 

Are these theses you have mentioned being lost or is the data being published
 

or made available anywhere?
 

Conrad
 

We are not doing as much as we should. It needs to be decided how to
 

circulate the information. We are finding definite deficiency patterns, which
 
are at present, primarily just being described in annual reports.
 

Robinson
 
Would standardized in-house project publications be useful in bringing all
 

this information together?
 

Conrad
 

We are more concerned about getting the information around the country so it
 

can be used there.
 

G. Smith
 
What are you doing in Kenya, since you already have work going in Indonesia,
 

Brazil and Peru?
 

Conrad
 

To date, just phone conversations with Winrock but we are going there in
 

February.
 

Fitzhugh
 

Your work is a micro nutritional program focusing on specific nutrient
 

requirements which is a direction opposite to that presented in Robinson's
 
paper. We (CRSP) are macro oriented, towards feeding strategies. The
 

question is, "which approach is better and where do you start?".
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Conrad
 

You use what information is available in country because it depends on what 
actually is the major constraint, eg. is it the annual strategy or a very
 
specific clinical disease? Systems can be used to identify major constraints 

and focus research on those constraints.
 

Robi nson
 

You can not separate the two approaches. They must go together because
 

nutritional requirements are very dependent on productivity. For example, in 
the dry season when protein and energy deficiencies limit growth, an animal's
 
requirement for phophorous may be low. Inthe wet season, when the young
 

animal begins to grow rapidly, demands for phosphorous may increase.
 

Therefore increased productivity can create or make a mineral deficiency more
 

apparent and a single value, categorically stated to be the nutrient
 

requirement, may be misleading.
 

Johnson
 

There are eighteen countries and only two travelers in the Florida Mineral 
Project. Strategically, how do two people keep the program going? What is
 

the optimum visit frequency? 

Conrad
 

Every country is different. Two times per annum is minimum initially. As
 

countries move nicely on their own, we concentrate on other countries
 

instead. Some countries have almost graduated from the need for our input.
 

Robinson
 

Do you put in advice and/or hardware?
 

Conrad
 

Advice, methodology, and consumable supplies are providad but no capital
 

investment in sophisticated equipment is made.
 

Quick
 

Does the Mineral Project do any work on dairy animals? 

Conrad
 

Only if the animal is grazing and there is no concentrate or stall feeding.
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NORTH CAROLINA STATE UNIVERSITY 

SCHOOL OF AGRICULTURE AND LIFE SCIENCES 

November 21, 1980

DEPARTMENT OF ANIMAL SCIENCE 

P.0.Box 5127 Zip 27650
 

TO: 	 Dr. David W. Robinson, Program Director, and Principal Investigators
 
attending the Nutrition Seminar in Chicago
 

FROM: 	 W. L. Johnson
 

SUBJECT: (1) Plans for North Carolina State University projects in Brazil
 
and Indonesia
 

(2) Suggestions for coordination among nutrition-related projects
 

A. 	Overall Objectives for Small Ruminant CRSP Nutrition Research
 

The 	following is suggested as an overall goal for our research:
 

"To gain an understanding of the most economical means of satisfying
 
the nutritional needs of sheep and goats in the target areas of the
 
Small Ruminants CRSP."
 

Suggested objectives for orienting specific experimental plans follow:
 

I. Identify critical stages of the production cycle and/or critical
 
seasons of the year, with respect to nutrition-related stress on the
 
animals; and identify the limiting nutrients in each situation.
 

2. 	Understand the existing feee resource
 

-supply
 
-nutritive value
 
-acceptability by animals
 
-anti-quality factors
 

3. 	Develop response functions for animal product in relation to nutrient
 
intake, for the most important breeds and production classes in the
 
target areas.
 

B. 	Specific Objectives of the North Carolina State University Project
 

Our five-year objectives were circulated after the May 1978 meeting at
 
RTI and remain unchanged, as follows:
 

1. 	To characterize the nutritional value of byproduct and crop residue
 
feedstuffs that are available for small ruminants in the target coun
tries, and to determine the relative importance of factors which con
tribute 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 rations.
 

3. 	To study methods of storage which will maintain the nutritional value
 
of residue and byproduct feedstuffs, and methods of treatment which
 
may enhance their intake and digestibility.
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4. 	To test the reliability of simple feedstuff evaluation parameters for
 
prediction of animal performance.
 

5. 	Insofar as permitted by the studies implied above, to generate informa
tion on the nutritional requirements and comparative efficiencies of
 
sheep and goats of various types, breeds, and productive life stages.
 

in implementing work toward these objectives, we are giving primary
 
attention to Objective No. 1 in our First-Year Workplans overseas. This
 
work till lead naturally to an emphasis on Objective No. 2 in the second
 
and third years. Objective No. 3 is being given a lower priority and will
 
be addressed on an as-needed basis, mostly within the context of adapting
 
known technology. The fulfillment of Objectives 4 and 5 will require the
 
accumulation of data across several years, and the attention of several
 
Ph.D. students for thesis projects, or equivalent depth of effort.
 

Our supporting work on the Raleigh campus addresses Objectives 1, 3
 
and 4 with a more basic approach which will undergird our overseas results.
 
Questions of methodology, for example, are addressed in our home campus
 
studies. Future overseas participants (Ph.D. candidates) are given good
 
hands-on training opportunities by conducting their H.S. thesis research
 
at Raleigh; the same approach is planned for our overseas collaborators
 
who undertake graduate studies in the U.S.
 

C. 	The NCSU Byproducts and Nutrition Project in Brazil
 

The nutritional problem for Northeast Brazil was described in the
 
Integrated Program Plan published earlier this year. I quote;
 

"The feed base for small ruminant production in Northeast Brazil is
 
an vegetation. The biggest problem in maintaining
 
acceptable grow h andreproduction rates in goats and sheep is__tb.eseason
ality of herbage growth, a result of the semi-arid climatic pattern. Even
 
in years of higher than average rainf51r, 'the extended (six months) period
 
witn no rain causes a severe nutritional stress, particularly for animals
 
at post-weaning, late gestation, or early lactation stages of the productive
 
cycle. In years of most severe drought (sucn as 1979) the nutritional
 
stress becomes intolerable, and-if-animal numbers are not greatly reduced
 
or supplementation provided, a severe malnutrition will ensue, to the point
 
of causing hign mortality losses.
 

"One of tne fiX5t-priorities for small ruminants nutrition research,
 
then, is to design feeding systems which will help alleviate the nutriticnal
 
,stresses of the dry season. The design of economically feasible systems
 
requires knowledge not yet available about native forage plants of the
 
Caatinga, as well as the effect of several management v&ria'les, including
 
both Caatinga management and sheep and coat management. Knowledge about
 
the 	following facLors is essential, and presently insufficient:
 

I. 	Forage availability from the Caatinga, both amount and quality, in re

lation to soil type and water availability.
 

2. 	Tne effect of grazing pressure on nutrient availability from the
 
Caatinga, both natural and improved.
 

3. 	The interaction of breeding season with the yearly climate cycle in
 
determining reproductive efficiency of females and slaughter age of
 
kids and lambs.
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4. 	The effects of supplemental feeding of the does and ewes on disease
 
and parasite manifestation and reproductive paraneters, and on the
 
growth of suckling young.
 

5. 	The effects of length of suckling period on the nutritional needs of
 
the dam for lactation and for subsequent gestation.
 

6. 	The interaction of weanlng age and level of supplementation on kid and
 
lamb performance.
 

7. 	Species (sheep vs goats), breed i-ithin species, and individual animal
 
effects on efficiency of reproduction and growth under nutritional strc-s
 
or witn supplemental feeding."
 

At the time the above was written, the participation of the Utah State 
ranpe project was as yet unconfirmed. EIJBRAPA is now certain of their 
support toward -jeeting the knowledge gaps implied in items 1 and 2.above. 

All of the remaining items (dos. 2-7) will involve a strong nutrition
 
research component and an intensive interdisciplinary approach with
 
scientists representing the reproduction, range, aealth, breeding, manage
ment, and economics disciplines. The sociologists and systems people will
 
be needed, as well, to guide us toward practical and feasible solutions.
 

With EMLhAPA nutritionists, we agreed to be guided by the following
 
specific objectives over the five years of planned collaboration:
 

1. 	Study the availability of ' ous crop residues and by-products for
 
use in dry season sunnlenental-fcce g nd-to deter-ine their nutri
tional value-.......
 

2. 	Develop guidelines for dry season feeding systems for does and ewes
 
(pre- and post-nartum), and study the interaction of breeding season
 
with sut.plementation requirements.
 

3. 	Develop practical guideline3 for supplemental feeding of '.eanlin! hids
 
and lambs.
 

4. 	Develop recoP-nendations for crop residue storage and treatment methods,
 
to maintain or enhance nutritive value.
 

5. 	Study tne predictability of animal performance from laboratory analyses
 
of grazed and narvested forages, bro'.,se planti, and crop residues.
 

6. 	Accumulate data which will lead to a better understanding of the nutrient
 
requirements of native and im'oroved goats and hair sheep in the semi
arid tropics.
 

Work has begun this year with collection of crop residue samples, from
 
selected areas of tne Jortheast. Corn, beans and cotton are the main crops
 
available. A dry season feedin' trial has also been carried out (Alugust-

November), using weanling Santa inez wether lambs, on corn residue-based
 
rations (with an energy and protein supnlement). Average gains ,.ere atound
 
120 g/nead/day; the initial weight was just over 20 kg, final weight around
 
40 kg with excellent body condition. The economics nave yet to be calcu

lated. For next year, similar trials should be planned uith an attempt to
 
minimize ration cost.
 

Also for 1961, it is imperative t.iat we start some work with breeding
 
females. We have proposed a central experiment with different breeding
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F. Some Suggestions for Intra-CRSP Coordination
 

The benefits to be gained from close communication among all nutrition

related projects are self-evident. The key to a successful Joint endeavor
 

can be summarized in one word--communication. To elaborate the point, a
 

few concrete suggestions are ventured:
 

1. Share experimental outlines (during the planning stages of experiments).
 

2. Circulate publications in draft form, for review and cornents.
 

3. Meet as a group at least once a year. This could be in conjunction
 

with the Technical Committee meeting, or at the time of the ASAS
 

meeting.
 

4. Invite other P.I.'s and their principal collaborators from overseas
 

institutions to participate in major workshops or similar discipline
 

meetings at our principal overseas sites.
 

5. Appoint one of the nutritionist P.l.'s to serve as the discipline
 

coordinator, to rotate annually. His duties would be to edit an
 

annual progress report; to call and chair an annual nutrition group
 

meeting; and to serve as a spokesman and liaison for the group as a
 

whole.
 

As we listen to each other's plans and discuss our joint effort, some
 

major omissions may become evident. Perhaps an adjustment of workplans
 

can solve the problem, or perhaps we will need to seek additional
 

One goal which we ought to nursue vigorously,
collaborators (and funds). 


is to establish the presence of a full-time, first class nutritionist at
 

each major overseas site. This will help achieve continuity and intensity
 

to our research efforts.
 

G. Proposal for a Tropical Small Ruminant Nutrition Workshop at the 1981 AS&S
 

Meeting
 

This idea was introduced in an earlier communication, the response to
 

which was virtually non-existent. i urge reconsideration of the idea, aud
 

If each project could
its implementation at least on a modast scale. 


invite (and pay for) one overseas participant, and if we meet together in
 

we will have begun an important dialog
a structured way for just one day, 


which can only lead in a constructive direction. At least, that is one
 

person's opinion.
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COLLEGE OF NATURAL RESOURCES 

UMC 52 

Utah State University 

Logan, Utah 84322 

DEPARTMENT OF 
RANGE SCIENCE 

801750-2471 

.I*tO P'A1 DUtM 

TO: Fred Bryant, Toni Cartwright, Hank Fitzhugh, William Johnson, 
Nancy Stott, Dave Rob son, Bob Van Keuren
 

FROM: John Malechek
 

SUBJECT: Material for Nutrition Seminar
 

DATE: November 21, 1980
 

As per Hank Fitzhugh's suggestion in his memo of 29 October, please
find enclosed my current thoughts on research planning and priorities for 
north-eastern Brazil. I look forward to our discussions next month. 
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Outline of "ange Nutrition Pusearch on SIheep and coats 

for the 

Caatinga Region of Iortheastern Brazil 

John C. fLalechek, Principal Investigator 

(Prcpared fur the mh-CRSP Nutrition Seminar, Chicago, Dcc. 
22-23, lI9C)
 

introduction and Apiroach:
 

Nativu forac plants (mainly shrubs) from theC.atinga vegetationi
association constitute the bulk of the anpual diets of sheep and-ejbafs innorthete-rn_,Brazi1. This forage source is augmented seasonally by variouscrop by,-pr.odqucts and in a few areas by grazing 
on 	improved pastures,
largely bu~fiegrass (qcnchrus ciliaris). 
Most of the native caatinga shrub
spccies are d~e 3
ci&6s and lose their leaves 
at 	the onset of the extended
dry season. Fe& herbaceous forage plants exist in the understory of native
caatinga. Therefore, the annual nutrition of grazing animals appears 
to 	be
a cycle of "feast and famine" with adequate (marginal?) forage during thewct season and inadequate forage during the dry 
season.
 

Possibilities apjqarcntly exist for forage improvement by manipulation
of caatinga vegetation. Where cleared, there is 
a profuse invasion by
apparently palatable and productive annual herbs during the wet season.
Where cleared and seeded to bufflegrass, increases of 10x in annual forage
yields have been observed. However, 
this latter approach is expensive and
the value of cured bufflcgrass to sheep and goats is not well 1'nown, but is
probably low. 

Before any effective grazing management programs or experiments can be
[Jlanned, information is needed on 
the forage status of native stands. This

aould include the following:
 

a. 	Relative seasonal palatabijities of caatinga species
 

b. 'utritional value of caatinoa species, including N-content,

digcstible energy content, phosphorus content, and perhaps

otlhcr 
 and niicro- nutrient contents.
 

c. Seasonal dietary botanical coinpositiI of sheep and goats

in caatinga
 

d. 	 Cheical content of diets and fntracj. ntalw of the gjrazing

aninmals (sesozstal basis)
 

e. 	 Seasonal availability of iiidividual forage species to sheep
and goats. 
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the above questions, manipulations of the

Once studies are underway on 


caatinga stands should be attempted. As a first step, this should include:
 

a. Selective thinning of unpalatable species
 

b. Complete clearing
 

then be asked Fis they
The same set of questions as rosed above would 

forage plant coiwiiunities that develop in manipulatedpcrtain to the new 
in plant community corniposition over time


caatinga stands. Changes 

or, animal nutrition measured.

should Lc monitored and its irpacts 


a third step in this progression, the appropriate questions 
from


As 

the improved pasture/bufflecrass
the preceeding list would be addressed to 


situation. 

I-hen these data are all in hand, comparisons can then be drawn on the
 
over a continuum of forage
seasonal nutritional status of sheep and goats 


corrnunity conditions, ranging from presunably the poorest situation
 
the presumed "best" (improved pastures).
(untreated native caatir.ga) to 


"baseline" information on
The above would comprise what I view as 

nearly as possible, existingrange aniral nutrition; Call it £Iiase 1. As 

(traditional) stocking rates and grazing practices would be simulated 
in 

this [ )asc. 

trials, designed
Phase 2 would entail grazing rate and grazing season 
these
and based on information resulting from Phase 1. The purpose of 


to test "improved" management practices, integrating
experiments would be 

use of crop by-products, animal
such Fracticcs as supplemental feeding, 


"improved" animal genotypes, in collaboration with
 health ieasures and even 

CRSP animal breeders. Appropriate nutritional assessments would 

be carried
 

out in this phasu.
 

(perhaps in conjunction with controlled
Use of intensively stock coats 

to suppress caatinga regrowth following clearing or thinning would
burning) 


bc an interesting off-shoot grazing management p:ractice. This 
practice
 

should also be evaluated nutritionally.
 

3 is envisaged as the long-term evaluation of these "i.,.:provcd"Phase asanimal nutrition and productionin ofgrazing m-anagem.ent practices terms 
Phase 3 would IL

well as plant coimtunity chanfje. I would Ihopu that 

initiated about the time CRSP activities arc: being teriainatcu. L jefully,
 
would then fori-a the nuulCu:; of a grazig rc.scarc.."
 

L: csc c%.crimenLs 
b our 11razilian collaborator2.nlutrition r ro-ram to 1e carried forn.'ard 

we should have a general understanding5j of grazing7. t-h s joint, 

animal nIIritioii unauer scveral intesities of management in!"ut, in 
system. '"his would be an om.[ortunu ti:.e to 

coi:iarisf to the trajditional
stu~is that would deal witl, the "Ihy" of particularuin ntcchaistic 
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plant and animal resLponses. Presumably, the level of scientific training 
and sophistication among our Brazilian colleagues would, at this rOoint, be 
sufficiently advanced that they could carry this phase forward with little 
or no direct input fro,: U.S. scientists. 

Training Component: 

Iost of work outlined above will be accomplished 	largely by graduate
 
or more years. These
students who will reside in Drazil for periods of one 


vill be American graduate students and LDC graduate students. Probably most
 
would come from present EMEPJ'.PA staffof the Brazilian graduate students 

ranks. 

In addition to collection of these data as a service to the overall
 
will bc expected to design their own researchT)roject, Ph.D. students 

projects. These should relate to the general questions of the over-all 
project, but should be sufficiently distinct in purpose, specific 
objectives, and methodologies that the student can clearly see and define 
the sub-project as "his own". In many cases, these graduate student 
projects may serve to add depth to the general projcct objectives by 
lookinc; into cause-effect relationships involved. These studies should be 
idechallistic in dusign and should serve as tests for current ecological and 
nutritional theory. 

Students involved in ::S studies will not be expected to co beyond the 
2ejlt, of worl. specified in the general project objectives. They may 
ident.fy one component of the project that particularly interests tihem and 
pursue that component as outlircd in the project workplan. 

Sumuary: 

In my view, tlhe following nutrition-rclaLed questions need iw-nediate 
answers. 

1. '.hat rlant siccics are acceptable to animals as forage and at what 
seasons? 

2. What is thc [roductivity (availability) cf this forage on a 

seasonal basis? 

3. What is the nutritional value of this foraje? 

4. -How does forage nutritional value correspond to known reqjuirements 

for maintenance, groDwth, lactation, gestation? 

5. What supiplements are necessary; What is available? 

C. How ("ue!!s manii:ulLtiu:: of caa inga affect 'ourau availability zinu 
nut:ri ti~ value? 

7. lIo;: ufs man-,ipulation of caatinJa affect forage availability1' and 
nutritive value? 

U. ' it changes are necessary in traditicnal grazing :aiac.c:.t 
pract±ces?
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TUSKEGEE INSTITUTE 
ALABAMA 36088
 

SCHOOL OF APPLIED SCIENCES 	 TELEPHONE: 205/727-8452 

DEPARTMENT OF AGRICULTURAL UIIENCCU 

MILBANK HALL 

MEMORANDUM
 

TO: 	 Dave Robinson and Principal Investigators December 18, 1980
 
attending the Title XII SR-CRSP
 
Nutrition Seminar
 

FR: 	 Nancy M. Stott
 

RE: 	 Plans for Tuskegee Institute projects in Brazil
 

The overall objective of the Tuskegee Institute project remains basically
 
the same as set forth in the Integrated Program Plan, namely to examine the
 
effectiveness of management systems in increasing the production of goats,
 
especially young kids for meat purposes.
 

Specific objectives of the program can be described as follows:
 

1. 	To measure the production of goats under intensive and extensive
 

management systems.
 

2. 	To provide an interaction and exchange of information between Tuskegee
 
Institute personnel and Brazilian scientists during the initiation,
 
implementation and interpretation of the research program.
 

3. 	To expand the knowledge base in the area of goat meat production by
 
acquiring currently available information and publishing research
 
findings.
 

Tuskegee Institute project will address the interaction of various management
 
practices on parameters such as:
 

-number of offspring born
 
- livability of offspring 

- birth weight of kids 
- daily weight gain 

- days to slaughter weight 
- dressing percent
 
- age at onset of puberty 
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Possible management techniques which will be evaluated include:
 

- early vs late weaning of kids
 
- comparison of intensive and extensive management
 

systems
 

- nutrition/health interaction
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W. L. Johnson's Presention See attached Paper, Memo from W. L. Johnson
 

Johnson
 

It was originally not known what projects would be in Brazil, but it was
 

thought that there would not be a range project. Certainly one was needed to
 

investigate Caatinga utilization because the Brazilians perceived most of
 

their problems were related to range management. My project was initially
 

going to focus on byproduct utilization but it was later expanded into a fully
 

fledged nutrition project. Malechek's project is going to be the backbone of
 

range related nutrition work. 
However, we made some assumptions about working in Brazil which have
 

proven to be inaccurate:
 

1. EMBRAPA would furnish the necessary personnel resource base.
 

2. The animal and laboratory facilities would be well established.
 

However, prior events have borne out that things happen rapidly in Brazil
 

when the Brazilians feel they are important.
 

Johnson Presents Malechek's Proposal See attached Paper, Memo from Malechek
 

Johnson
 

The project focuses on animal/native range resource interaction. Seasonal
 

effects are very important. The results of Malechek's work on the Caatinga
 

will influence decisions on dry season supplementation practices and other
 

nutritional and grazing management recommendations. The Nutrition and Range
 

Projects will share laboratories and personnel.
 

Stott Presentation See attached Paper, Plans for Tuskegee Institute
 

Stott
 

It is Tuskegee's intention to make our objectives more narrow and specific.
 

We also want to cooperate on the Brazil nutrition goals with the Nutrition and
 

Range Projects.
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Cooper
 

We will confine ourselves to nutritional management, ie.we will look at
 

selected management problems especially inrelation to nutrition, perhaps at
 

specific areas associated with certain parameters ie.growth, lactation and
 

gestation. There is no definition of nutritional standards for goats,
 

especially for meat production. We will look at this inBrazil and at
 

Tuskegee as well. We have completely switched locations back to Sobral and
 

although we have not yet identified a specific collaborator there, we are
 

optimistic about finding someone since our objectives have been modified.
 

Lassiter
 

The lack of information on nutritional requirements on goats isdeplorable.
 

What is the data base and what are the chances of generating one?
 

Cooper
 

We can not work on meat and milk simultaneously so we will start with meat. 
We'll begin by looking at sheep requirements and try to quantify as much as 
possible based on those. 

Johnson 
Environmental effects and breed differences make temperate data inappropriate
 

inNorth East Brazil.
 

Weir 
Are you going to be looking at extensive or intensive production?
 

Cooper
 

We'll look at both.
 

Johnson
 

Ederlon would like to see more work done on the requirements of grazing goats. 

Weir
 

What techniques would you use to do this?
 

Johnson
 

Esophogeal fistulas and indicators.
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Conrad
 

What is the real commitment already made by EMBRAPA to goat research? Is there
 

enough at Sobral? Do you need or can you get more if it becomes necessary?
 

Johnson
 

They have built the center which is a substantial commitment. Rapidly
 

increasing oil prices have pushed inflation in Brazil to over 100% per annum
 

and EMBRAPA has been subjected to a hiring freeze making expansion of Sobral
 

difficult. Due to this recently instituted freeze, they lost an Agricultural
 

Economist who they were just about ready to employ, but they have brought in
 

three new health people. 

Conrad
 

EMBRAPA is going to have trouble supporting some other Centers. Why not
 

transfer people to North East Brazil to the Center at Sobral?
 

Johnson
 

This is a legitimate concern and a useful option.
 

Fi tzhugh 

Would like people to identify just how much SY support is avalable to the SR-

CRSP at each location. 

Robinson
 

For Brazil, Memoria has line itemed the EMBRAPA contribution and that does not
 

account for buildings or percentage of personnel time.
 

Fitzhugh
 

Not concerned about-politics, but rather whether the number of SYS will
 

accomplish our goals. We're unrealistic about our objectives given our
 

funding and the constant emphasis on fiscal restraints.
 

Cooper
 

We need to establish priorities over a period of time and over time we can
 

accomplish them.
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Robinson
 

I endorse Fitzhugh's point. We are going to have less money in the future in
 

real terms, but we still keep making grandiose plans. We need to equate high
 

ideals and what we can physically do with our real dollars budget and our
 

capabilities. Things can only get worse.
 

Johnson
 

Sometimes things go better than anticipated. We accomplished more than we
 

expected to in Brazil.
 

Weir
 

How stable is the personnel situation in EMBRAPA?
 

Johnson
 

Not very. We are always going to be dealing with young people.
 

Robinson
 

This is why we can not just keep sending graduate students. They need us to
 

send stable senior scientists.
 

Weir
 

Are you going to be working on extensive vs intensive systems, one or the
 

other, or both?
 

Johnson
 

The system is semi-extensive. The animals are grazed during the day and
 

brought in at night to protect them from predators.
 

Robinson
 

How likely is technology transfer between Brazil and Kenya where the
 

production system situations are similar?
 

G. Smith
 

We would like to see this happen.
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Fitzhugh
 

We are focusing on a highly intensive system in Kenya, more so than what is
 

found in Brazil.
 

Lassiter
 

What about the rainfall pattern in Brazil?
 

Johnson
 

All the rai', comes between January and May and is concentrated in a few
 

showers. After the rainy season it jus gets progressively drier. Crop
 

residues are fed to cattle and small ruminants. Most farmers grow corn,
 

beans, and cassava on a few hectares of irrigated land. The animals are
 

turned loose in the fields after harvest.
 

Weir
 

Is silage possible?
 

Johnson
 

Yes.
 

Lassi ter
 

Is there such a thing as a standard ration?
 

Johnson
 

Browse on the Caatinga is the standard ration.
 

Lassiter
 

is thore such a thing as an adequate ration?
 

Robinson
 

Only for 3 short period of the year.
 

Fitzhugh
 

Whether a given ration is adequate tends to be species specific ie. under a
 

given set of conditions, goats look good, cattle poor,and sheep somewhere in

between.
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Weir
 

This must vary from day to day and sector to sector.
 

Johnson
 

The species mix isuniform over a large geographic area. We do not know as
 

much about the seasonal mix. Cattle, at the end of the rainy season, are
 

skinny. This may be due to a mineral deficiency.
 

Robinson
 

Need to see exactly what the goats are eating. Isanyone doing this?
 

Johnson
 

Fistulated animals are ready to go. Malechek will be looking at this.
 

Robinson
 
What about parasite burdens? Goats do not eat off the ground as much as
 

cattle do. Could their superior appearance be related to fewer parasites
 

rather than better nutrition? Are goats as susceptible to Cu/Mo deficiency as
 

cattle? Is it health, nutritional factors or some interaction that causes
 

cattle to look poor and goats good? This is an important question to answer.
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R. W. Van Keuren
 

Nutrition Seminar
 

Chicago, Ill.
 

Dec. 22-23, 1980
 

Peru
 

As we look at livestock production and nutrition in Peru we see a major
 

problem, if not the major problem, of inadequate quality of forage and feed
 

during all of part of the year, together with low quality of the feedstuff.
 

Severe nutritional stress during all or part of the year is common. In addition
 

to reviewing the literature available on forage and livestock production in Peru
 

and our own observations, we asked several Peruvian scientists regarding the
 

general problem of animal nutrition. Of the current 14 raillion head of sheep
 

in Pergu 99% are in the Andean region, at the 3500-4500 meter altitude (14,000').
 

85% of the cattle are there also. The 3 million alpaca in Peru are at this alti

tude and on up to 5000 meters (16,000'). This region is primarily rangeland.
 

Dr. Arturo Flore:, head of forage and range research at the National Agrarian 

University, UNA, reports that over 80% of the range is overgrazed, less than 

20% in good or excellent condition. lie feels that recover) of this overgrazed
 

land and the resulting improvement in nutrition ani animal production as being
 
SR/CRSP in the Sierra Dr. Ricardo Valdivia,
 

the single most important area for the TAanimal nutritionist, gave this list
 

for studies needed at IVITA's LaRaya alpaca station in the southern Sierra:
 

(1) climate-basic meteorological data, (2) soil surveys, (3) vegetation surveys,
 

(4) animal nutrition-digestibility, rate of passage, and VFA studies; (5) strategy
 

for providing feed during the dry season, (6) forage conservation, and (7)
 

economic evaluation of feeding systems. Ing. Enrique Nolte is head of goat
 

research at UNA, and his assessment of the two most pressing problems among
 

goat producers at this point are: (1) nutrition-both quantity and quality de

ficiencies, with the problem of sufficient feed during the dry season especially
 

acute, and (2) internal parasites, esp. in young goats. Robert Cochran, our
 

research associate in Peru, has been there since July, traveling widely with
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our Peruvian co-workers, as well as reviewing Peruvian literature, much of it
 

in Spanish and available only locally. His evaluation is that the most pressing
 

need for animal production and nutrition is the development of the forage and
 

feed resources.
 

In Peru we are fortunate to have a foundation of information on range and
 

caltivated forages, thanks to the work of such experienced researchers as Ing.
 

Parodi and Dr. Florez, supported in part by various international programs of
 

the US (N. Car.), Canada, Germany, and New Zealand. In the Sierras we are
 

dealing with the same forage species and varieties used widely in northern
 

United States, familiar names such as Ranger, Buffalo, Rhizoma, and DuPuits
 

alfalfa, Kenland red clover, Pennlate and Latar orchardgrass, per. and annual
 

ryegrass, and ladino and white clover. These respond very %'ellto irrigation 

in tihe Siorras, and the val ue of irrigated :u]tivated forages has been shown in 

terms of yield and lamb gains. 'There is a need for continuing effort on evalu

ating new and better varieties and how to manage these forages under grazing 

under this environment, but major emphasis needs to be on integrating the
 

cultivated forages with the range. Simply increasing the forage or feed for
 

livestock is not the final answer to improving livestock production and nutritiun.
 

The final results that we want is increased off-take, more meat, milk, and fiber.
 

To achieve this we are concerned with the development of what we might call a
 

"nutrition delivery program," the most economical method of satisfying the
 

nutritional needs of sheep and alpaca in the Sierra. Nutrition is a very general
 

term and we see nutrition in the situation in the ierra as providing adequate
 

quantity of feed throughout the year and adequate quality during the critical
 

production periods. We see cultivated forages as a means of intensifying and
 

extending range production, taking pressure off the range where overgrazing
 

generally exists, and providing better nutrition for a portion of the flock at
 

during

gestation, early lactation, andAlamb growth and finishing.
 

31
 



We are interested in seeing what we can do to wean and finish lambs
 

at younger ageson high quality cultivated forage. Currently 18-24 months
 
sheep
 

are needed for finishir.'Ain the Sierras. Potentially we can do this in 40. of
 

that time, or armonth~bncurrently the ewe lambs can be developed more 
tatieorapproximatel, 

quickly and perhaps become reproductively active at an earlier age. Increased 

lambing percentage also by the ewes would be possible with better nutrition. 

Obviously such research calls for a close joint effort between animal scientists 

and agronomists, both US and Peruvian. Not only is there a need to integrate 

the cultivated forage research with the range studies, but with the breeding 

project where sheep with different production potential exist or will become 

available from the breeding effort. 

As we have been discussing the research that we arc planiing in Peru, 

already ic see other opportunitics from this joint effort. There will also be 

a need for fine tuning of practices. We may learn that certain mincral de
in depth 

ficiencies may occur or other limiting factors that will require specialstudies. 

The intensification of forage resources is likely to result in new challenges,
 

particularily in the disease area, e.i. internal parasites and foot rot.
 

We are fortunate in Peru to have an exceptionally fine group to work with,
 

both Peruvian and US researchers. From early on the Texas Tech range management
 

group has strongly encouraged the Ohio forage and nutrition project to join
 

them in Peru. They have gone out of their way to be helpful and support us to
 

get established in Peru. Such a spirit of cooperation between institutions both
 

US and overseas is needed to make the SR/CRSP effort succeed.
 

Our long range goal should be to aid coutries such as Peru to develop 

their own capabilities to do the research needed in their own country, whether 
sheep and 

it be range research oralpaca nutrition. More immediately we need to apply what 

is now known to making improvement in animal production as rapidly as possible 

because of pressing needs for food and fiber.
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Kenya
 

In Kenya we are dealing with an entirely different situation in terms of
 

crops and climate compared with Peru, tropical in Kenya vs temperate in Peru,
 

but still the same basic problensof inadequate quality and quantity of feedstuffs
 

to meet productive needs of the small ruminants. We are dealing with small
 

farms, which are primarily involved with food crop production, and too small
 

to support large ruminants. Traditionally agriculture has been a slash and burn
 

agriculture, with intermittent fallow allowing natural release of fertility for
 

another crop. Small ruminants fit well into the agricultural system of Kenya's
 

wet tropics, to utilize the wide range of food crop by-products and forageavail

able. Since commercial fertilizers are generally too expensive, emphasis needs 

to be on an integrated soils-cro]ps-1!vestock system suitable for small farms, 

a total closed system with the livestock manure an integral part to recycle 

Sterling Wortman, President of Rockefeller
nutrients back through soil again. 


Foundation, points out the importance of this in his article, World Food and
 

Nutrition: The Scientific and Tech. Base, July 4, 1980 issue of Science. Here
 

legumes, both as food crops and as forage for livestock, are needed to provide
 

protein for both human and animal nutrition, as well as nitrogen to the soil for
 

improving non-legume production. As in Peru, there are periods of low feed
 

production-that must be planned for; and imeare concerned with developing year

around animal nutrition deliver)' program for the small ruminants. Again we
 

need to develop total feed programs that supply the changing nutritional needs
 

for breeding, lactating, growing, and finishing phases. Again as in Peru, we
 

are not only concerned with merely increasing forage and feedstuff production,
 

increase meat and milk production, resource intensification,
but using them to 


if you will.
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As in Peru we have a foundation of information on the forages and crop
 

by-products available. Our basic task initially is to develop combinations of
 

these feedstuffs that meet the year-around nutritional needs of the animals;
 

what we would like to call integrated nutrition management. We don't know all
 

of the answers on goat nutrition, but we can certainly go a long way to improve
 

its general level of nutrition.
 

In the wet tropics of Kenya, we find a long list of food crop by-products
 

available - from maize, from pulse crops, sugar cane, banana, cassava, sweet
 

potatoes, plus a long list of tropical forage grasses and legumes, and fodder
 

trees and shrubs. Developing a nutrition program from such feedstuffs is an
 

to
interesting challenge. One concern is what happens to ruminants subjected 

frequent changes in feedstuffs with the rumen requiring a pcri Dj of t ime to become 

odapted to these changes in dict. 

The original plans for the SR/CRSP as developed by the N.C. Research 

Triangle group and its consultants has come under criticism for not putting
 

enough input into nutrition. When the Ohio group was contacted regarding par

ticipation as a forage and nutrition project, we called one of the consultants
 

concerning the views on livestock feeding and nutrition. He explained that
 

they believed that by far the greatest problem in animal nutrition in the LDC's
 

was the need for.-_dequate quantity and quality of feed and to improve feed
 

production. Four of the 17 projects included were directly related to improving
 

the feed resources and their utilization. Because sheep and goats are commonly
 

found in range conditions, two were range projects. Because by-products were
 

important in parts of the world, a by-product project was included. And finally
 

a forage project because cultivated forages were also important. Two additional
 

projects with elements of feeding were included, the two dairy goat production
 

projects. The systems analysis project is also concerned with nutrition,
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requiring forage and feed analysis, intake, etc. to develop their models. We 

were advised by the Research Triangle that an integrated forage and animal 

research project was called for - emphasis on developing complete programs, or 

systems, packages that would provide adequate quantity and quality of feed 

throughout the year to meet the changing nutritional needs of the animals, 

not bits and pieces research where we might evaluate pasture grazing of 

fattening lambs or a particular feedstuff, etc. Rather to look at the real 

world of the producer facing periodic feed shortages, rapidly changing forage 

maturity, changing nutritional demands of the flock or herd, etc. It seems to 

me that all of us recognize the importance of animal nutrition in the total 

program. It is inherent in all of the projects. Perhaps it simply needs to be 

morcclearly Spelled Out. 

I believe that our cur'ent goa,l should be to bring, present knowledge to 

bear on improving the production of small ruminants and to develop the research 

capabilities of the Kenyans. We are dealing with a matter of priorities. 

Kenya has a rapidly growing population and needs to improve its food production 

as fast as possible. 
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Van Keuren Presentation See attached Paper, R. W. Van Keuren, Nutrition Sem.
 

Weir 

Have you had any luck getting into the Spanish literature?
 

Van Keuren
 

Yes, we have. US libraries are not adequate for the needed material. We must
 

go to host countries where there is much literature in Spanish. That's why
 

our literature review is late.
 

Johnson 

IICA put a bibliography together in the early 70's. Is anyone keeping them up 

to date? 

Van Keuren
 

Do not know the status of these.
 

Bryant
 

The most recent one was published 4-5 years ago on alpaca in Bolivia.
 

Ldssiter
 

You have described various production systems in Peru and suggested a move 

towards more intensive ones. Is there a money factor involved in moving
 

towards more intensive systems?
 

Van Keuren
 

The SAIS have the capital to do this. Campesinos may have more problems.
 

Bryant
 

Campesinos are not usually involved in irrigation, just bofedales if they
 

control them.
 

Lassiter
 

It appears we're creating technology beyond the means of the Campesinos.
 

Weir
 

What about ensiling?
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Van Keuren
 

Oats are a possibility. 

Bryant
 

Van Keuren is talking about smallholders getting together.
 

Van Keuren
 

We may be able to get them to cooperate. There is some indication they do
 

this with cropping already.
 

Lugi nbuhl 

Most seed for cultivated forages is imported, very expensive, and bred under 

conditions different than those in which they will be used. Is there any 

local attempt to produce seed adapted to local conditions? 

Van Keuren
 

We know what does well, and will try to carry on some seed production starting
 

with small garden areas.
 

Johnson
 

Climate inhibits seed productivity at high altitudes, ie., alfalfa will not
 

flower. This means seed production needs to be done elsewhere.
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TEXAS TECH UNIVERSITY
 

Through the eyes of a rangeman, the central problem in Peru, with respect
 

to the 14 million sheep and 3 million alpaca, io_9ne of improper grazing
 

managemeit. Poor grazing management directly affects the nutrition of these
 

herbivores because the quantity and quality of nutrients available to them is
 

usually significantly reduced. If we realize that well over 95% of the small
 

ruminants in Peru receive all of their nutrients from the range, then studies
 

in Range Nutrition become extremely important.
 

Range Nutrition studies are different from classical nutrition because:
 

1. 	With no metabolism stalls there is no control over quantity of
 

consumption.
 

2. 	With selectivity of grazing herbivores there is no control over
 

quality of consumption.
 

3. 	With added energy costs of travel and environmental stress (heat,
 

cold, wind), there are no clear estimates of nutritional
 

requirements.
 

Consequently, researchers in Range Nutrition must resort to techniques other
 

than conventional ones used the laboratory.
 

Presented today are some objectives that my Peruvian counterparts and I
 

have listed. These have been categorized as specific, long-term, and short

term (Tables 1-3). The specific objectives served as an umbrella under which
 

long term and short term objectives were developed.
 

Long term objectives will be evaluated through znimal performance
 

measured under several years of different grazing strategies. These
 

strategies include traditional practices by local herdsmen as contrasted
 

against conventional ones at different stocking rates. In conjunction with
 

the Ohio Forages Projects, these long term grazing strategies will also be
 

evaluated as to how animals respond when afforded supplement from cultivated
 

forages as compared with those who derive all their nutrients from range
 

vegetation. Lastly, the most important evaluation will be one of quantifying
 

the impact animals have on the grazing resource.
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Short term studies are designed to identify the extent and timing of
 

protein and energy deficiencies occuring naturally on native range throughout
 

the year. Where possible, esophageal fistulated animals will be used to
 

quantify these relationships, along with the positive and/or negative impacts
 

of other sympatric herbivores. 

Gaps that must be plugged in the feeding strategies of small ruminants
 

include:
 

1. 	 Compilation of and chemical assays of crop residues and agricultural 

by-produts that have potential as protein or energy supplements to 

range 	vegetation.
 

2 	 The harvest, processing, storage, and preservation of these potential 

feed sources, along with excess native forage produced during the 

rainy 	season. 
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Table 1 

SPECIFIC NUTRITION OBJECTIVES 

1. 	Evaluate nutritional quality of available forage
 

2. 	Identify the extent and timing of protein and energy deficiencies
 
of sheep when
 

a. 	Grazed under traditional management practices and stocking
 
rates
 

b. 	Grazed at traditional stocking rates but under a rotational
 
system
 

c. 	Grazed at various stocking rates under rotational systems
 
d. 	Grazed with cattle under a rotational system
 

3. 	Define protein requirements of Alpaca
 

4. 	Define energy requirements of Alpaca
 

5. 	Evaluate nutritional deficiencies of Alpaca under traditional
 
grazing practice 

6. 	Evaluate nutritional deficiencies of Alpaca under rotational
 
grazing systems
 

7. 	 Nutritional value of Alpaca diets as influenced by sheep 
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Tabl e 2 

LONG TERM STUDIES THAT INDIRECTLY INVOLVE
 
NUTRITION THROUGH THE EVALUATION
 

OF ANIMAL PERFORMANCE
 

Lamb crops, birth weight, weaning weights, and fiber production as influenced
 

by:
 

A. 	Sheep under different management strategies
 

I. Rotational vs continuous year-long grazing at the same stocking
 
rate
 

2. 	Different stocking rates under rotational grazing
 

3. 	Sheep and cattle vs sheep only, under rotational grazing
 

4. 	Sheep use of improved pastures and range vs range only
 

B. 	Alpaca under different management strategies
 

1. 	Rotational vs continuous year-long grazing at the same
 
stocking rate
 

2. 	Different stocklng rates under rotational grazing
 

3. 	Alpaca and sheep vs Alpaca only, under rotational grazing
 

4. 	Alpaca use of improved pastures and range vs range only
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Table 3 

SHORT TERM STUDIES THAT DIRECTLY INVOLVE
 
ESTIMATES OF NUTRIENT INTAKE
 

1. 	Nutritive value of grasses on the Altiplano at various stages
 
of phenology
 

2. Year-long nutritive content of sheep diets under rotational vs
 
continuous year-long grazing on the Altiplano, Peru
 

3. 	Protein requirements of Alpaca for maintenance, gestation and
 
lactation
 

4. 	Energy Requirements of Alpaca for maintenance, lestation and
 
lactation
 

5. 	Year-long nutritive content of Alpaca diets under rotational
 
vs continuous year-long grazing on the Altiplano, Peru
 

6. 	Nutritive levels of sheep diets 
on the Altiplano as influenced
 
by cattle grazing
 

7. 	Year-long dietary nutrient levels and dry matter intake of sheep

under rotational grazing at different rates of stocking
 

8. 	Year-long dietary nutrient levels and dry matter intake of Alpaca

under rotational grazing at different rates of stocking
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TEXAS TECH UNIVERSITY
 

Grazing treatments: 

a) Traditional. 

b) Rotation under 4 stocking rates.
 

c) Rotation with cattle and sheep.
 

A. Availability - Air-dried Forage Production.
 

* 1. 	Production curves of 5 major grass species - standing crop on 

each range site at zero grazing - potential forage availability. 

* 2. 	Standing crop bio-mass (kg/ha), by plant species on each grazing 

treatment 	(feedback), 4 times each year at the end of the dry
 

season, the middle and end of the rainy season and the middle of
 

the dry season, presented as:
 

a) Kg of forage/head.
 

b) Kg of palatable forage/head.
 

B. Nutrient Value - CP - IVDOM.
 

** 1. 	 Arturo Florez is initiating studies now on chemical analysis of 
5 primary grasses at different stages of phenology. 

**k 2. 	 Nutrient deficiencies for sheep - esophageal fistulated sheep
 
used to sample the grazing treatments.
 

* 	 3. Intake - IVDOM and total fecal collection-total fecal output and 
% that is indigestible allows one to predict dry matter intake. 

** 4. 	Animal performance - lamb crops, weaning weight, wool production 

** Production Cycle - Late Gestation, Early Lactation, Breeding 

** Production Response 

prod)I kNfIMf41 	 an 11ir0i 

*** Genotype 	 F're (nd:;tidtAa1 I pe4-(&) 
* Feedback 

Anticipation that we can achieve the objective:
 
* High ** Low *** Very Low 
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Bryant Presentation See attached Papers, Texas Tech plus 3 Handouts
 

Bryant
 

How much overlap is there inwhere alpaca and sheep are located?
 

There are problems with fistulating alpaca because they have thin, easily torn
 

esophogus.
 

Fi tzhugh
 

Why focus on alpaca, why not llama?
 

Bryant
 

The Peruvians are more interested in the alpaca. Many smallholders have a few 

alpaca.
 

Van Keuren
 

Llamas are a beast of burden.
 

Fitzhugh
 

The situation is reversed inBolivia.
 

Robinson
 

80% of the alpaca are in Peru; 80% of the llamas are in Bolivia.
 

What mechanism are you or anyone else for that matter going to use to define
 

nutrient requirements? What parameters will you look at and what techniques
 

will you use?
 

Bryant
 

This is going to be difficult. We will need to get help from Animal Science 

people. One approach, using metabolism stalls at La Raya, is to
 

vary protein and hold energy constant and vary energy and hold protein
 

constant.
 

Robinson
 

For what production trait or level are you trying to get the nutrition 

requirement?
 

Bryant 

Reproduction is poor in the alpaca. We'll target this and fiber production.
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Lassiter
 

What's the most limiting factor in the Highlands?
 

Bryant 

Dry Season - Protein 

On over-grazed range - Dry Matter 

Weir 
Why not just see ifsupplementation gives a response, ie., minerals, protein,
 

energy?
 

Bryant
 
This is the approach Range project istaking inconjunction with Forages
 

project.
 

Johnson
 

This could provide an opportunity to get some answers about costs as well.
 

Robinson
 

The alpaca is a mystical animal just like the buffalo to the Asian or the
 

camel to the Arab. For example, the people at La Raya claim they will not eat
 

supplement. Do you believe it?
 

Bryant
 

Alpaca eat supplement inBolivia.
 

Fi tzhugh
 
How are supplements fed?
 

Bryant
 

Four alpaca are put ina small quarter hectare pen. The supplement isput in
 

elevated exposed boxes. They try to force the alpaca to eat it under less
 

than ideal conditions. The animals do not get anything else to eat.
 

Weir 

Will they eat al fal fa? 
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Bryant
 

I do not know.
 

Robinson
 

They supposedly do not get bloat, perhaps another mystical attribute.
 

Bryant
 

We plan gross nutrient estimates but there is no money for in depth studies.
 

Long term data is going into Cartwright's model. The Central Sierra site is
 

SAIS Pachacutec.
 

Yazman
 

How practical is a variable stocking rate?
 

Bryant 

We are not using that. We'll use a set stocking rate to compare continuous vs
 

rotational grazing schemes.
 

Fi tzhugh
 

How are you going to control grazing on the rotational scheme?
 

Bryant
 

We'll fence each treatment.
 

Fi tzhugh
 

Is this feasible monetarily?
 

Bryant
 

We're looking at the management of one herd. A herder can control the
 

animals. Electric fences are getting relatively inexpensive and may be within
 

practical means for the SAIS's.
 

Wei r
 

What about land tenure?
 

Bryant
 

Community land, private animals, and continuous year long grazing.
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Johnson (to Bryant)
 

What about different strategies to aim at communidades vs SAIS. Even the
 

Peruvians have great difficulty coping with this issue.
 

Robinson
 

In addition, the Quechua areas are not really Campesino people. Can Range
 

cope with their project's objectives which are very ambitious in view of the
 

money situation.
 

Lassiter
 

Maybe Weir's idea about looking at supplement effects, rather than looking at
 

nutrition requirements is something to consider.
 

Johnson
 

Maybe, at least look at thresholds.
 

Yazman
 

There has been useful work done by Mott in Brazil, using this approach.
 

Robinson
 

I like this approach ie.protein vs energy. I think its energy since
 

decreased energy intake leads to decreased protein synthesis.
 

Weir 

Add to this seasonality. 

Conrad
 

You should keep open mind about whether its protein or energy. It may very
 

well be both.
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Report of Trip to Indonesia by the Principal Investigator
 

of the Nutrition Project, Small Ruminants CRSP
 

September 20-October 14, 1980
 

W. L. Johnson
 

Summary
 

It is increasingly evident that the Small Ruminants CRSP made a wise choice
 
by including Indonesia as an overseas collaborating worksite, and that the early
 
foundations for collaborative research have been well laid. Enthusiasm is generally
 
at a very high level for all aspects of the SR-CRSP in Indonesia. For the nutri
tion-related projects, early progress has been made in several areas, and agree
ment was reached for continued implementation of the first-year workplan. Several
 
aspects of the training program were also discussed.
 

Itinerary
 

Most of the Principal Investigator's time was spent at the Lembaya Penelitian
 
Peternakan (LPP) or Animal Husbandry Research Institute in Bogor. Detailed 
con
versations were held with each member of the nutrition and forages research staff,
 
individually and as a group, and also with investigators in related fields.
 

In addition to the time spent at LPP, visits were made rith persons from the
 
following institutions:
 

USAID/Jakarta ([r. Ernesto Lucas)
 
International Agricultural Development Services, Bogor (Dr. Ed Oyer)
 
Ford Foundation, Jakarta (Dr. Walter Coward)
 
Institut Pertanian Bogor (Bogor Agricultural University; Dr. Toha Sutardi,
 

Animal Nutritionist)
 
Gadjah Aada University, Yogyakarta (Dr. Soedono, Dean of Animal Husbandry, and
 

Dr. Soekanto, Animal Nutritionist)
 
Rockefeller Foundation, Yogyakarta (Dr. Loy Crowder)
 
PPPT, Ciawi (Dr. Harry Wharton, Project Aanager; Drs. John Roberts, John
 

Petheram, Brian Lowery and Neville Yates)
 
University of Melbourne Research Network on Utilization of Fibrous Agriculuural
 

Residues (Drs. iorman Tulloh, G. R. Pearce, and Peter Doyle)
 

Progress, Plans and Personnel in Nutrition Projects
 

Coordination - The nutrition program at LPP is very much a team effort and
 
should continue so. The leadership for SR-CRSP activities is being shouldered by
 
M. Rangkuti and Andi Djajanegara for animal feeding and nutrition and feed utili
zation, M. E. Siregar for forage agronomy, and Dr. Neil Thomas as nutrition re
searcn coordinator for N. C. State University.
 

Village baseline survey - Data is now being processed from the practice survey
 
village in West Java (Ciburuy). The LPP village enumerators are now located in
 
the two West Javan villages which have been selected for baseline data collection
 
(about 130 producer units in each village). Conversations are underway between
 
LPP and provincial government leaders in East and Central Java; one of these two
 
provinces is expected to provide two additional villages for baseline survey. The
 
questionnaires for baseline data collection have been completed. The feeding in
formation will be limited to a description of cropping systems (with crop residue
 
and byproduct availability to be inferred)and qualitative information on types of
 
feed offered to small ruminants, and whether purchased or provided from within the
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farming unit.
 

Neil Thomas will oversee the collection,summarization, and analysis of the
 
baseline feeding data; Wayan Mathius has been assigned to assist him. Also, a
 
new staff member assigned to the Margawati Station in West Java, Bambang S., will
 
assist in day-to-day liaison with the village enumerators. If the survey proceeds
 
in East Java, a similar arraagement will be made with a member of the LPP Grati
 
Station staff.
 

The possibility was discussed that an LPP nutritionist who is currently on
 
leave for iI.S. studies at IPB might be interested in using pa:t of the baseline
 
survey data for his M.S. thesis.
 

Monitoring village feeding programs - Planning is already underway for the
 
more intensive monitoring program which will involve a selected group of small
 
ruminant producers in the same villages as the.baseline survey. Dr. Thomas is
 
working with a local metal-works to design and build drying ovens for use in the
 
villages. He will also coordinate the team effort to plan the animal and feed
 
data collection, the feed sampling procedures, and training of village staff for
 
these activities.
 

Carried out over a period of a year, the monitoring activity will provide a
 
wealth of information on how feeds, breeds, health, cropping systems, and manage
ment interact in the village socio-econonic environment to determine animal pro
ductivity. It will also be the source of large numbers of samples of commonly
 
used feedstuffs, the analysis of which will provide a useful profile of their
 
nutritional value. Samples will be taken at the moment the feed is offered to
 
animals, and will be dried irumediately in forced-air ovens at about 60 C. Mini
mum analyses to be performed are crude protein (I1jeldahl N); total cell-wall fiber
 
(by neutral.-detergent extraction); and in vitro. digestibility of dry matter (by

Van Soest's modification of the Tilley and Terry procedure). For selected samples,
 
a more complete fiber profile will be determined, including hemicellulose, cellul
lose, lignin, and acid-insoluble astt (by acid-detergent and permanganate exrrac
tions). All of the above work will be done at the LPP labs in Bogor under the
 
general supervision of Ami Djajanegara and the day-to-day help of A'dur Rays,
 
Rosasri, and their laboratory assistants.
 

Arrangements are expected to be finalized with Dr. Soekanto at Gadjah Mada
 
University for analysis of several minerals: Ca, P, 11g, Zn, Cu, ln and Fe. insti
tutional and financial details must still be worked out. For a few very select
 
samples, it may be desirable to send them to the United States (through standard
 
USDA channels) for Co, Mo and Se determinations.
 

Nutrition/breed iriteiactions - The entire LPP staff for nutrition, forages

and breeding net together to plan for the implementation of the SR-C.tSP work plans
 
i. breeding and nutrition, bgt._of which call for the evalu tion of goat and sheep
 
bree'd performance at more than one level of energy input. The existing feedlng
 
program and feed resource base at the two LPP farms (Cila'but and Cicadas) were
 
reviewed. The current feeding program at both farms includes a high level of
 
concentrates (ground corn, rice bran and coconut cilmeal). Plans call for ex
panding the experimental breeding herds to include about 50 breeding females ca.h,
 
of five types: Cacang goat, Etawaah goat, fattail sheep, priangan (East Javan)
 
cheep and Central Javan sheep.
 

My recommendations for the conduct of joint nutrition/breeding research at
 
the two LPP farms nave subsequently been discussed with Dr. Eric Bradford, Prfvci
pal Investigator, UCD breed evaluation project, and can be surnmarized as follo;.s:
 
1. Concentrate the experimental breeding herds at Cilabut, where water is not a
 

factor limiting feed production. Use the Cicadas farm for reserve animals,
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for 	seasonal growth trials with a pasture or cut-and-carry forage base, and
 
for 	dry season growth trials with a stored or purchased feed base.
 

2. 	Expand the present breeding herds conservatively so as not to exacerbate a
 
feed supply crisis.
 

3. 	Name one person with supervisory authority for forage production, animal
 
feeding, and management at both stations. This person will be charged with
 
implementing the research project plan as developed (and occasionally modi
fied) jointly by the genetics and nutrition project leaders.
 

4. 	Place initial emphasis on characterizing the present feeding program in more
 
rigorous detail. Included should be careful observations of feed dry matter
 
intake, and sampling of feed offered (possibly also of orts) for crude protein,
 
NDF and in vitro DM digestibility determinations.
 

5. 	Proceed with planning for a second nutritional level which will be achieved
 
on an all-forage diet. The definition of "forage" in this case should be
 
broadly interpreted to include grasses, legmiies, and crop byproducts such as
 
cassava or sweet potato foliage As a first approximation, such a diet might
 
include equal parts of napier grass (leaves only, harvested at 21-28 days
 
regrowth),.gliricidia (Qr Ieucaena), and cassava leaves. Some nreliminary
 
ration testing for intake and animal performance would be recommendable.
 

As a practical approach, minimum acceptable performance levels might be
 
established in advance, and the health and feed management programs be re-evalu
ated if actual performance falls short. Such mimimum standards should be oet
 
with village conditions in mind and include such parameters as growth race (re
placement breeding animals), growth rate (for market), mortality, fertility, and
 
weaning weight/age.
 

This project is crucial to the ultimate credibility of virtually all of LP?'s
 
breed selection and feeding recommendations, and should be given very careful
 
thought. Implementation should not out-pace a carefully thought-out plan. This
 
will require the attention of all nitrition and breeding project leaders. It was
 
suggested by Mr. Rangkuti that Hamzah Pulungen might assume a key role in the
 
C!labut/Cicadas feeding research upon his return (November 1980) from M.S. studies
 
at IPB.
 

Feed evaluation trials, LPP - This is an ongoing aspect of LPP's research
 
program. Andi Djajanegara has been conducting a series of trials designed to eval
uate crop residues such as rice straw for small ruminants, including the effect cf
 
alkali treatment. With the promised support of the University of Melbourne,
 
through its new network for evaluation of fibrous feedstuffs, this line of re
search will be continued.
 

An experiment was started by Budi Haryanto during my visit to compare the
 
intake of four forages when all are offered free choice to West Javan sheep or
 
kacang goats. This first "preference" trial includes banana leaves, swe-t potato
 
foliage, cassava leaves atrd napier grass as the forages on offer. Half the ani
mals receive 200 g of concentrate per day, the others none. An additional group
 
of sheep are being offered one of the same four forages as its sole diet, for
 
voluntary intake and subsequent digestibility measurement. It is hoped that data
 
from these experiments can be included in an M.S. thesis for Mr. Blaryanto at
 
N.C. State he has been accepted by our Graduate School for January 1981 aduis
sion.
 

The coordination of feed evaluation trials is the resoonsibility of Mr.
 
Rargkuti, Andi DJajanegara, and Neil Thomas (particularly for assistance with ex
perimental design and statistical analysis). Two new junior staff members, Mtichji
 
and Rudaryauto, are expected to assume day-to-day supervisory responsiblity.
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Another new LPP junior scientist, 11s. Busnia Betta, is currently studying for
 
the 	M.S. degree at IPB, and is expected to participate in feed evaluation studies.
 

Animal performance experiments - Andi Djajanegara is presently the leader of
 
an LPP project designed to relate lamb and kid growth rates to dietary protein
 
levels and sources. Wayan Mathius is his assistant. The possibility was discussed
 
that data from this very excellent study might be summarized in time to present an
 
abstract for the July 1981 ASAS meetings in Raleigh.
 

At Gadjah Mada University, Dr. Soekanto plans to conduct an experiment with
 
native and Etawah does, to test the effect of differing energy levels on health
 
and reproduction. Although the project is partially supported by the Rockefeller
 
Foundation, the possibility was discussed that the scope of the project might be
 
broadened with CRSP support. We are awaiting a further proposal from Dr. Saakanto.
 

As. Prapti at PPPT is starting some experiments to evaluate the cellulose
 
digestibility of common feedstuffs. Close coordination and collaboration with her
 
research is recommended.
 

Carefully controlled experiments in which all factors are held constant except
 
levels of one or another nutrient (protein, energy, or important limiting minerals)
 
and resulting productivity is precisely measured (growth rate, milk production,
 
conception rates) should soon become the central focus of the CRSP nutrition pro
jects. These are the kinds of experiments which will yield hard data to support
 
recommended interventions or changes to existing feeding practices. They ;ill also
 
contribute to the long term goal of establishing nutrient requirement tables for
 
local breed types under local management and climatic conditions. Naturally, the
 
design of such experiments should take into account the information which wi'.l
 
come out of the village baseline and monitoring surveys.
 

Forage production and agronomy - Mr. 1. E. Siregar is the leader of this re
search area. lie has proposed several projects for SR-CRSP financing, either with
 
U.S. or Indonesian funds. Mv current recommendations are as follows:
 

1. 	Work with forage grasses should emphasize high yield (due to limited land area),
 
maximum voluntary intake (small ruminants on rations of unsupplemented tropical
 
grasses seem to suffer from energy deficiency), and high protein/low fiber/
 
high dry matter digestibility. Of these several attributes yield alone is
 
now 	being given too much attention; it is inherently incompatible with high
 
quality and intake. Experiments looking at yield and quality response to
 
sheep or goat manure, and experiments where harvest interval is the major
 
variable are definitely needed. Also, for their eparing effect on nitrogen and
 
expected positive effect on animal intake, the association of legumes such as
 
centrosema, siratro and stylo should be attempted with all forage grasses,
 
rather than continuing to think of grasses alone.
 

2. 	The protein needs of animals can be partially supplied with tree legumes such
 
as gliricidia, leucaena, caliandra and sesbania. These plants have the added
 
advantage of essentially zero space requirements, that is, they can be grown
 
along fencelines and ricefield terraces. The animal evaluation phase of work
 
with these legumes should be given priority emphasis.
 

3. 	Other work with forage grasses or legumes, and the relative emphasis to be
 
placed on this work versus food-crop byproducts, should be deferred until re
sults of the village surveys are known and studied.
 

Laboratory development at LPP - The feedstuffs analysis lab at LPP is prpently
 
taxed to capacity. Accelerated research activities in any or all of the abova
 
areas will result in hundreds of additional samples for routine fiber, protein, and
 
in vitro digestibility determinations. Equipment needs for an expanded labora:ory
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capacity have been identified and will soon be shipped from the U.S. Most of the
 
reagents and glassware can be purchased locally by LPP with this year's or next
 
year's budget. Thought is also being given to how to optimize the human resource,
 
and get maximum use of laboratory facilities by the present staff of technicians
 
and assistants. For example, the idea of staggered shifts was discussed and may
 
be workable.
 

Overall Imnressions
 

A lot of progress has been made with SR-CRSP activities in the few months
 
since the Principal Investigators first visited LPP in January and the Memorandum
 
of Understanding was signed in February. Granted, some activities are proceeding
 
faster than others and there have been some unexpected delays as well as some
 
surprises with things moving faster than expected. The overall balance is that
 
good, steady progress has been registeredl
 

LPP was in the process of budget planning for the 1981-82 fiscal year during
 
my visit. The results of this planning reflect very favorably on the attitude of
 
collaboration with the SR-CRSP. If budgetary progress and personnel reassignments
 
proceed as currently being discussed, the climate for truly productive collabora
tive research in Indonesia will far exceed early expectations. Let's hope we can
 
all live up to the challenge presented to us by the enthusiastic positive attitude
 
now strongly in evidence.
 

Appreciation
 

My hearty thanks to Dr. Roestandi, Dr. Panjaitan, Mr. Rangkuti, Mr. M. E.
 
Siregar, and Dr. Neil Thomas for their splendid cooperation in organizing a 14-day
 
agenda which was efficient and effective for the joint planning which needed to be
 
done. Hy appreciation also to Andi Djajanegara, Budi laryanto, Joel Levine and
 
other persons who contributed time and ideas to our planning effort,. and whose
 
continued hard work will tip tne balance toward a su,-cessful collaborative research
 
program.
 

52
 



W. Johnson Presentation See attached Papers, Previous Paper, Indo. Trip Report
 

Johnson
 

Production system in Indonesia is zero grazing and limited tethering. The
 

animals are confined 24 hrs/day at all times. The animals are well fed in the
 

villages (cut and carry) and poorly fed on the research stations. We need to
 

find out about what's happening in villages. On the experiment stations the
 

animals are fed concentrates and cultivated forages, ie. napier grass which
 

has a high yield and very low digestibility and intake. The Village Survey
 

Progam is going well.
 

Yazman
 

Why do the villagers keep animals?
 

Johnson
 

The primary reason is for their manure production. We do not know how much
 

the animals contribute to the income or nutrition of the villagers. The
 

survey will answer that.
 

G. Smith
 

What will be the effect on the CRSP if P3T comes into closer contact with LPP?
 

Johnson
 

The facilities look nice but they do not have the capability of doing an ADF.
 

Weir 

Are nutrient evaluation techniques being standardized?
 

There was general agreement among the participants, that they were.
 

Conrad
 

Sometimes small investments in equipment will net large returns in productive
 

output, ie. dilutors for mineral analyses and voltage regulators. 
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Fi tzhugh 

Concerning standardized analytical methods for nutrients, how about writing up 

a standardized set of techniques for the CRSP? 

There was general agreement among the participants, that this was a good idea.
 

G. Johnson
 

Do the Indonesians regulate animal numbers by feed supply?
 

Johnson
 

Space and labor appear to be limiting. They have not begun to touch the
 

available feed supply. Five females is a large holding. W. Java receives 4m
 

of rein a year. It is well distributed and they have good soil with high
 

fertility.
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WINROCK 
INTERNATIONAL 

MEMORANDUM
 

TO: Participants - SR-CRSP Nutrition Seminar DATE: December 5, 1980 

FROM: Hank Fitzhugh 

SUBJECT: Nutritional Strategies for Dual Purpose Goa
Systems (Kenya) 

ts in Small Farm 

The goal is to develop practical strategies for meeting the year
round nutrient requirements of dual purpose goats utilizing low-cost feed
 
resources available on small farms.
 

Current availabli ty and use of feed resources by livestock on small
 
farms will be assessed by the Small Farms System Survey. Feeding value for
 
these and alternative feed resources suitable for dual purpose goats will
 
be evaluated by the Forage and Feed Resource Program.
 

The 	Nutritional Strategies Program will focus on the following objectives:
 

1. 	Estimation of feed requirements for growth, lactation and fertility
 
of dual purpose goats under tropical conditions.
 

2. 	Comparison of feed requirements and efficiency of goats and alter
native livestock, especially dual purpose cattle.
 

3. 	Formulation of nutritionally balanced rations utilizing low cost
 
forage and feed resources available to small farmers; these resources
 
may include off-farm sources, such as browse on communal grazing lands
 
and purchased supplements.
 

4. 	Development of appropriate techniques for processing and preserving
 
feed resources to improve their nutrient value and to carry over
 
surpluses for use in seasonal periods of short supply.
 

This work is expected to be done in close qQllaboration in Kenya with
 
the Ohio State led Foraye and Feed Resource program which has a principal
 
objectieo evaluating nutrient value of locally available and/or introduced
 
forages and other feed sources. Knowledge of these nutrient values will be
 
used in formulation of nutritional strategies to meet projected animal require
ments on a year-round basis. Hypotheses to be tested are that these experi
mental rations (which will tend to be most practical, least cost, etc.) do
 
meet nutrient requirements. Tests will be against control rations known to
 
meet animal requirements for various production activities (lactation, growth,
 
reproduction).
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Page 2
 

Another set of hypothesesto be tested are that dual purpose goats and
 
dual purpose cattle do not differ for traits such as dietary preference,
 
efficiency of ration utilization, productivity.
 

The objectives emphasize development of feed and animal management
 
practices which are suited to needs of small farmers. Experimental compar
isons of feed harvest, processing and storage technology (generally that
 
shown to work elsewhere) will be first evaluated under closely controlled
 
experimental conditions, but principal evaluations will use on-farm testing.
 

HAF:io
 

Participants
 

Fred B:yant
 
Thomas Cartwright
 
William Johnson
 
John Malechek
 
Nancy Stott
 
Robert Van Keuren
 

cc: David Robinson
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Title: Development of Nutritional Strategies for Dual Purpose Goats
 

in Small Farm Systems
 

Participating institutions:
 

-Ministry of Livestock Development
 
-University of Nairobi
 
-Winrock International Livestock Research & Training Center
 
-Ohio State University
 

Participants:
 
Principal investigator - H. A. Fitzhugh, Winrock International
 
Co-Principal Investigator - M. Wanyoike, U. of Nairobi
 
Investigators - D.S. Kitivo, J. Kevelenge, Karachi, MLD
 

C.N. 	Karue, Berhane, U. of Nairobi
 

J. A. Yazman, Winrock International
 

Trainees - M.S. candidate, U. Nairobi (to be named)
 
M.S. candidate, U.S. university (to be named)
 
Funding to be provided by Winrock Int'l. grant
 

Other participants: W.O. Ochieng, Two Technical Officers
 
(to be named), MLD
 

Participants in Nutritional Strategies program will collaborate closely 
with 	those in Forage and Feed Resources program.
 

Long 	Term Goals and Objectives:
 

The goal is to develop practical strategies for meeting the year-round
 
nutrient requirements of dual purpose goats utilizing low-cost feed resources
 
available on small farms. Current availability and use of feed resources
 
by livestock on small farms will be assessed by the Small Farms System
 
Survey. Nutrient values for these and alternative feed resources suitable
 
for dual purpose goats will be evaluated by the Forage and Feed Resource
 
Program. Thus, the Nutritional Strategies Program will focus on the
 
following objectives:
 

(a) 	Estimation of feed - requirements for growth, lactation and 
fertility of dual purpose goats under tropical conditions. 

(b) 	Comparison of feed requirements and efficiency of goats and
 
alternative livestock, especially dual purpose cattle.
 

(c) 	Formulation of nutritionally balanced rations utilizing low cost
 
forage and feed resources available to small farmers; these
 
resources may include off-farm sources, such as browse on communal
 
grazing lands and purchased supplements.
 

(d) 	Development of appropriate techniques for processing and preserving
 
feed resources to improve their nutrient value and to carry over
 
surpluses for use in seasonal periods of short supply.
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Background: Dual purpose ruminants fit small farm systems by converting
 
forage and feed crop residues/by products to milk and meat. Cattle and
 
goats both fit the role. However, dual purpose goats may have an advan
tage on small farms because the feed required for one cow and followers
 
will meet the needs of 4 to 5 does and their followers. The cow will
 
produce, at best, a single calf per year and produce milk for 6 to 7
 
months. By breeding the does to kid in different seasons, at least one
 
doe will be lactating every day of the year ensuing a small but continuous
 
supply of milk for family needs. Also, most well nourished goats will kid
 
3 times each two years and produce twins or even triplets, which means
 
approximately 10 to 12 kids available for sale each year from a five doe
 
herd. The income from sale of kids, as well as meat, would also be substan
tial.
 

In order to attain this genetic potential for milk and meat pro
duction by dual purpose goats, adequate nutrition must be provided on a
 
year-round basis. Fluctuations in nutrition would sharply decrease milk
 
yield and persistency, lower fertility and reduce kid growth rate. Thus
 
strategies must be developed which continuously provide adequate nutrition
 
based on low cost forage/feed sources, available to small farm or.rators.
 
Methods of processing (e.g. chopping) and preservation of feed sources must
 
be initiated in terms of their practicality for smallholders.
 

Development of these nutritional strategies require knowledge of
 
nutrient requirements for maintenance and production (growth, fertility,
 
lactation). Little is known about these requirements for goats; however,
 
requirements for cattle are well known. Therefore, goats and cattle will
 
be compared simultaneously in feeding trials using small farm feed resources.
 
These simultaneous comparisons will improve the precision of estimated
 
nutrient requirements for goats because cattle, whose requirements are well
 
known, can be used as a comparative control.
 

Simultaneous comparisons of goats and cattle has the further
 
practical advantage of evaluating and demonstrating which species best fits
 
the needs of small farmers in Kenya. The two species differ markedly in
 
daily dry matter intake (approximately 3% for lactating cows and 5-6% for
 
lactating does) and in diet selectivity. These marked differences can
 
potentially be both an advantage or disadvantage for either species, making
 
it central that they both be evaluated.
 

Work Plan: The Nutritional Strategies Program will be conducted in three phases:
 

Phase I - Research on Experimental Stations, Ministry of Livestock Development
 
Stations at Maseno, Kitale and others. Experiments requiring
 
frequent and detailed data collection - weekly weights, dairy feed
 
intake/refusals, in vitro analyses of ration and fecal composition,
 
etc. - require the control possible on stations. Such experiments
 
are needed to identify the best options for on-farm testing.
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Phase II - Testing on Progressive Small Farms.
 
Nutritional strategies having the best potential value for small
 
farmers will be evaluated in collaboration with progressive small
 
farmers, who are interested in trying new ideas. These farmers
 
will be identified through the Small Farm Survey and through
 
recommendations from Extension Service.
 

Phase III- Testing on Typical Small Farms.
 

The best appropriate nutritional strategies - in combination with
 
the most appropriate goats (kidding project), health program, feed
 
resources base and socio-economic program - will be extensively
 
evaluated on typical small farms throughout Western, Nyanza, and
 
possibly other provinces. This extensive testing will be coordinated
 
by the Extension Service with technical support from the SR-CRSP.
 

Details of Work PLans and Budgets are given for the respective experiments in this
 

program (see attachments).
 

(a) 	Work Plan
 

Phase I (1980-81)
 

Maseno
 

-Develop Maseno Station (Oct. 80-May 81)
 

-Initiate Maseno goat vs. cattle comparisons (May, 81)
 

Kitale
 

-Initiate Kitale experiment on effect of ration processing
 

and diet selectivity of young goats and calves (Jan. 81)
 

Phase II (1981-84)
 

-Identify progressive small farmers
 

-Field test best nutritional strategies
 

Phase Il1 (1985-)
 

-Field test dual purpose goat program on typical small farms.
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Ti±t 0: CocParixuon of Goats aLnd Certtle for Y01,1 Y Prc'uclion~es' 

2, Pa tiipiaing IDB'titu'tioDnu:
 
i- i -yr:ot Luvestock Development
 

she*o Development Tro-ject
ep iMd Goa~t 

"University(of Neirobi
 

Wi t til. t~ Reea.'cz T- ni C .er 
Ohio State Univeriity
 
wabntoz state University
 

3. TPticipants: 
Pri-Cipe. Investieater - H.A. PitzhU , Winrock Int'l 
Co-Prin Ipa.1 Investigator - Ye Wamvoike, in. Nairobi 

. " Inuvestittors - DS oitivo, )oe. 

T C. Qtdick, Ohio State 
Fr Sayer, -essingatond tae 

~'rizes (ee1;trti& a Strategies Troject) 
Other Paxtriticipnts Oculien g (Sta tion ana:e) sni 

Two Techzdca~l Officers (to ,: I)Lfbe nred), Kazseno £-tation, 

4. Lozi Tem Cbjectives 
(a~) Compavre resource re=iremente (feed, labor), proiuctivity. . ... .. ('iat
.:E . 14.... Ia.. . 

9 meat) and efici:cy of goats and cattle under con:Iitiona s4ilar 

....
to small sczle Ir rms..r 


(b). v"l' health and managet,-ent robles associaed with o'-.. i....


cattle sand got nconfine-ment or seri-confjnemezt con="tions, 

(c) Evaluate preferences of goats and cattle for d-.T"ere-t feedz~tVufs, 

includlng those typical to small famen and those wh-ich =:& be 

introduced in the fuiture, 

(d) Evaluate techrdiquea for processing and preserving feedstr-ffs to 
imProve nutritive qualities and to en-suz-e sufficient supPlies in 

periods of shortL~e.
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D.a-¢ Pe.tos*(!l,sUak r.. , Se 1 S. be.y Uo,i i j'rieir 

(m- Ik.. ? t. szi-i -a :su +;-el . . 6..... 4 . r. ..,C to ±=provem .ly nutr ion as well ar sal e of a hig ;Ly desire' naS:rt 

co 
 ctorincipil dual pu o zensu-enhntu appropriate to Kenya are cattle 

and ot. Cattle are better esa lished, and accepted a~s -ilk produc ems;, 

got are prilmaxrily known for msat-production under more extensive pftstur-e 

contiz in r a. owver,' dairy goats have certain ove 

da&iry cows for smal~l scale farcerse Several goats can be maintained,- at pro

dluctive levels on the same nutrients required y a single cow (apprcximaely 

* 5 does e-ual 1 cow). This Ellows: 

(a) 	 , - n (atTea-r round proluction .7,.,.-of milk 'oy%stagerinL-< ma~- o i 

ecr-LtorialI lztitudes) to ensqure that at least one dIoe is 

day.e c.the 	 ne cow wi11 likely 

lactate for 6-7 .onthso.ly." 

( F).ve mo.tha versus r.ine ironth gestation inle.rls E and litters 

of 2or 3 k-'is versus On&e calf make it feasible for five does 

to produce 15 to 20 kids for sale in one year conp-re. to one
 

+?;:,:,, calft . .. ......... ...........
 

Dez7pite :thae ;axz 8.dvatcEa for goats, cattl2e p,. eadorinate Tx 

producers of milk even on s .all scale farms in I:enya. 

SArguents have been adv-vanced concernining the relative efficiencies 

of Ega and cattle especially in the conversion of loy opportunity feed 

resou-roes, such marginal forage, hop by-products enda land, 	 residues. 

ZQaestions have been raised about the efficiency of labor use, since 

* 	 five goats likely require more labor than a sinle cow, seasonal labor 

shortages might severely constrain the value of Eoat systems. 

Little is known ab ijthe feed preferences of Eoats and cattle, 

especially relative to the small farm feed resources. 
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ba Goat, uer confnime .u 

5* CbjectiVO (19830,0i1 Kaseno Station 

( Co struct-co e sn ciite 

feedng of lactatin does and cows and forCroin hids r' calves. 

(b) 	 2vl ,fflicient feed crop production to suply year o feed 

re irerete for experimental mnin s. 

Cropping plan to be developed in collabcrtion with Forze and
 

•d :tiate 	 4iingand corn.-.experimental conpairsons of aoeE 


(a) 	 -line Schedule 

..
October, 930 -DcmLrch, 1981 

1. 	Constrct housing facility
 

2 o 70 a PlantC.ltiv.te acres . Crops. 

-3, Obtain- does Eand cows, preferably pregr-t dairy%crosses* 

Xarh- April, 1981 

1. 	Pre-experinemt adaptation period for animjals in coni'ine~n4ent. 

2. 	Finalize procedures for harvesting snd fee-±ing, sarmplirg for 

composition analysis, Ui1rlh., and weiGhinE &:0d data recordinz. 

?.%,y 19811-December, 

1.Comparison of feed reqirements, nutrient utilization and 

productivity.
 

2. Preliminmary analyses of monthly data,. 

May, 1902 
1, C.plete first experimental production year 

2. Analyze data. 
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R r I t a. 

l)CompeZ'1Ucne will be made between c-atr ana cate c.-.eI 

sent Stations in envirMnment. represeitative of small scale ------ -----Ka ++eno-Stati. '++-+-r,+e.eb e+h s -o n - rn, Feed 
farm-ine areas. .ni ti&I comparisons will be msde at the 

small1rtypical farms or those which are at.,.o=Orical1Y suita'cle 
and shsow special promise as feed resources (reco-.en.±ed by 

F 
5. 

PoragCe and Feed Resource Project). 

Choice of feed resources to be growm on la~nd adjacent
fe~~edi~feeding areas will.be based on s*urvey of small 4'fasi 

to 
ego= 

and on reco endaL ions by &-rovincialand district st....ff. Fee! 

resurces ma:,,include foraes, b-r. cts, n- ri- srom 

food (maize stover, potato vines, cazz;&avalr, co'rc.C 2 crops 

"54 (sugar cane). 

Feed Will be cut and carried to F-rimals in cc_-fintenezt or 

stored for la-ter feesing, Zero eprazing m=PCemetwl be 
necessary' for efficiency comparisons and will be apprc;ri'ate 

to intensivelT croppet: ereaBs. Sev.~.rl ec.cotl-

arm~am~t may beevaluated, includiUng tet'nering, p&.d.L_-ck 

or closed houcing (suitable to tsetse fly areas). 

k Different types of feed will be available in separate feeders 
- In or-der to measure preferences, N~utrient vpalues of rations 

45 5'placed iLn feeders and of refusals will be assessed to 

• , --... evaluate 
4" 

effects of selective feeiinr and to esti"mate 

requiremerts and efficiency of nutrient use. 
(2) Eperimental animals will be of Gi'M+ilar type - mature second or 

later parity dual purpose fem:les, Goats will be sL-ped from 

. . ' .6 



fi.rst crosses or bc c c ro, a of flropean d.ry 1.ree-s on 

rst -i cani~or CGI& Goats, Cattle will be, Ba:.ple from 

similzr 6rosses of European dairy breeds on East African Zebua .. - :. . . : .. . 
-or -frO -SoMeeetinig-popula-tions- of-Yaea- grade-attle.

Anim&Ia will be selected from YIZ herds or from private Yeriyan 

Experimental groups will be compared on a metabolic weigt 

(W,75) basis. For ezample, five 50 kg does Yzve ap;roximately 

the same metabolic weigt as one 400 k cow. Toal r. be., o 

each species will de;en. on land availble fcr feei . tion, 

facilities, labor a.nd. availability of suitalle eno6-pes from 

each species. Hafever, a =iim r.imber per year will be 

10 cattle and 25 uoats. These mir=i.-n 'bers will be sf.Lfic---.t 

only with replication across several years. 

Exper---emt& a.nirals will be carefully screte.ei for disek.ses 

and p-r-asite problems prior to s-art of e erI.,r--e t. Ber health 

procea-ures will be applied to minimize her-lth p:'oleme. 

ine.rcial cost, labor requirements and effect on proiuctiv-ty 

of health treatments will be recorded. 

Preedir males will be available to =.tinsallow herd z.e 

females or either species exhibit estrus. Re;roductive traits 

(including postparturient anestrus, litter u=ber) will be 

recorded..
 

Lactating females will be kept separate from their progeny,
 

who will be bucket fed whole milk from their respective species.
 

Progeny will be switched from milk to other feeds as soon as
 

physiologically feasible (primarily dependent on nutrient values
 

of available feedstuffs).
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__ 

*:x t. eadoI1t0n -va e; az.. re"e L Z.I 

Y~ $~rlk 	 yield, persistancY of lactation, cnkorpos tion 

we 't-t changes of imcture feza.Iez .ngowthof tll'm'r rey 

tr ~~iot'~pro c11tion -yea~r 

-disease and parasit prol-a tome, trez~t~e~nts and 

i- (4) To de-elop appropriate means of feed preservation for loca

tions where erractic rainfall pattern or lck of i -r-iion
 

do not allow ye:.r-.n. hzrvest of fresh feed, fee- t 

vation (h.y, er.ti.e tec.ni-ues wiE be in-eF±4ted. AlCc,
 

•p'-"o:esr-'.. ~tdmeiho- .clsnc che.e . ....c:l -ndDecr e:zents, 

of low q.-2.ty cror reriuec &r.1 oiler- fe :.-zff be 

e v L 	z:-t ed.
 

*-labor renire-ents, fi-cial 	 &=! vEalUe-- of r .:eta"le
 

,eat
mea(ti:,hides) P-caucts will be azseFse!, Obs e--.-atI'cn 

will be r.zie on the fertilizer value of r -ure proluced.i 

confined -oats and cattle.
 

c/ n e3ource Leedsa - K.e=o Station 

(1) 	 Personnel 

I - Tehrical Officer (grade J or higher) - to supervise 
-experiment 
 and 	collection of cata.
 

1 - Tec1ical Assistant (Gra.de 0) 

1 - Secret&ry (orade E) 

-2- Clerks (Grale D)
 

1 rtisan (Grade C)
-

I - Driver (Grade C) 

I - Tra-ctor Driver (cradeQ,)_	 r-C. -r-:]ig eelinj:, pen cleani n 1
20 laborers I3rade A./) .... p c  1 

feed t sto .. , ch: ,i Cs . 
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-to
Tractor, =d -4 o o , 

2 - e-u4l (55up- eD pe r hcraly .2re,mn:. -f r cp ony' 

.c e it w4 11Nroe-q,-oa"e 6-'5 YT,. - . e p r ea ..... 

Feroedcayr-rot; 

istoyche rceular -di oe.Bcespae-i 

. 

:'' " •~cenfinez er.t housinEg, with fenc-.-4 exe.-ci~e .ea for if; Cows? 

Eah inalvidual feeling pen, as well asg the -neral f ility, 

raoer, stor-a.e tw*to benfidled at ni ,t fro- Sation's 

each pen can e f.itle4 "coor 5 
and 50 do, would b 32.5..a. 

do trogh ree1 
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a..- ahops f L tt-r on EI Lft and poduccm in ccI 1 bo -a ion 

with K..'eno T'"'C 

b. Ti e+ ( ) Uv. Iairobi 

6Upp rted by WiLnrock :ntl I gant(1)
uS univrsit
 
-,1 8a... pate Ac.Ievente' m 

&0. I..at-on to develop reco~andations for ma.a~~~ f&~ 

rps .L.nE-nts on sm-s.11 a 

>:+ + .. esionlevel a- sc =if 'c.- reports..'. . 

. "~' 
'7 

'I + :: 

.. . . •l 



' 
L * " . , $-J, ' " ':, V4i;, - 4' ., :,4 , ,-4 4 
;-

Ammal Operating Bst 190-1 

... .. 

,2.* ,-=me,. 

I* Toa~mical Ln support 
o -'.Lr-,68e for-

Y- ec.-loyeeu 

.. .Gr e 1 
. 1 
D 219,150 

Fxtimated 

35,000 
1,000 

~23,350 

220500 

-.- C. 

7,00 

'Cu-ce 

35,000 
21,00 
19150 

23,350 

15,000 

4-- -

2. 

'."-,":: ,-e 

kft 2) o. 

niees 
-.ipense, reed., 

r..ai o i (1) 
U's. tn-iv. (1) 

1 

175,00045,000 
50,000O 
15,000 

61,2004,C00, 
5000 
15,000 

61,00 

125,000 11%500, 

3,. Vehicle ope4tic= 75,0 45,00 ,0 

SFer 
• + 

1-Iz :er.ya Tremvel 

Dem-f 

an 
.45C~l90031370 

75,000 ,25,000 
23,200 

W -

.-
Lc~prep!L-sti'Ofl 

e 2u/,1000 15, O 1,000 

- , 6. Zu-coies 25,000 25,000 

*1930-S1 Recurrent Expenzes 
Sub--otaC 545),900 313,700 232,200 

I1980-SI Capital1 xpezniiture 
Veicle Furch.atsO 

?-Ick-aps k1) 
4WD (1) 

Tiraztor Pu.-chan. 
Staftf Housing 

751000 
45,'000 

125,000 

150,000 

75,000 
45,1000 

125,000 

150,000W 

--

Experimental FacilitY 

Eperimmtal eq~uip. Bsc.les, 
forage chopper 
Livestock 

Capital1 Itac Sub-Totv1 

1980-81 Bud4-jet TO0TLL 

100,000 

25,0002iW 
47,500 

'5,500 

1,113,400 

75,000 
5,0 

47 5~00 

531,200 

250,000 

OD 

532,2D0 

7 -j.-68 



1. 	 Sala-ies of U.S. wd Eeaxy acientipts &re not included in budeto 

2. 	 C.5? funds irclude zp modimately 350,000 IS: froz Winrock Int'l 

and 23C,000 KSH from site deve2o;x-.t furds a.l=rdistered b" the 

Y.aCe-ment tity. There may be sone dupjlic&tion of expenses 

with the Forage arnd Feed Resource Froject. 
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Title: 	 Comparison of goats and cattle in their efficiency
 

of available feed resources and the effects of ration
 

formulation in feed/ration selectivity and utilisation.
 

Participating Institutions: 	 MID
 

UIDP/FAO, SGDP
 

UON
 

Winrock International
 

Ohio State University
 

Particiuants:
 

P.I. - H. Fitzhugh, Winrock International
 

Co. P.I. - M. Wanyoike, University of Nairobi
 

Investigators: 1. 	Kusewa, Kevelenge, Baya, Mbugua,
 

Waweru - NoA.R.S., Kitale.
 

2. Kitivo - SGDP.
 

3. J.A. 	Yazman, 1. Sands - Winrock Intern.
 

4. Van Keuren, Quick - Ohio State University.
 

Trainees: (see Nutritional Strategies Project).
 

Long terms Objectives:
 

a) Assess the feeding value of feed resources identified as
 

being available on small farms (Farm Systems Survey of
 

Small Farms) and their utilisation in year round feeding
 

systems for ruminants.
 

b) Investigate differences in the efficiency of utilisation
 

of available feed resources be-ween goats and cattle as
 

well as the effect of feed processing on this.
 

c) Come up with a recommendation for balanced rations using
 

available feed resources in year round feeding systers.
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On small scale farms where feed supply is most often the
 
limiting factor to realising the production potential of the
 
dual purpose cow, the dual purpose goat may be a possible
 
alternative. The goat being a smaller animal will move 
easily,
 
meet its nutrient requirements for 60 maintenance and production
 
potential. The goat has the added advantage over the cow of
 
having the most catholic taster of all fa.-m livestock and
 
consumes a wide range of plant species in many stages of
 
maturity, their seeds, tubers, roots, leaves and stems. 
 An
 
assessment of the physiological differences in the manner in
 
which nutrients are utilived by the goat and other species
 
of domestic livestock, especially the cow, within the tropical
 
environment is necessary (Nutritional strategies). This would
 
permit the identification of feeds which are not only useful
 
and easily accessible to the goat but also these which would
 
improve their economic efficiency.
 

On the same feed goats have been shown to be more selective
 
than zattle. However, very little is known.on the effects of
 
processing on this selectivity, which is one of the main
 
assets of the goats, now on the relative efficiency with which
 
the feed is utilised for meat or milk production.
 

It should however be emphasised that where feed supply
 
(either grown on farm or purchased) is not a limiting factor,
 
a larger animal (e.g. the cow.) will be better suited to large
 
scale production.
 

Objectives (1980-81) - N.A.R.S., Kitale 

1. Construct stalls suitable for individual feeding of
 
mature goats and cows and for proving kids and calves. 

Renovate existing digestion crates at the station for
 

kids and calves.
 

2. Develop a source of sufficient feed supply for the
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duration 	of the experiment (5-6 months).
 

3. 	 Obtain dual-purpose (--3/4 dairy bred) goats and 

cattle (which should be screened for health problems). 

4. Initiate experimental comparisons of goats and cattle:
 

Expt. 1: The effects of feed processing using
 

castrated males at approximately 12-18 months
 

of age.
 

Expt. 2: 	Digestibility study using young weaner goats
 

and calves.
 

Work Plan (1980-81)
 

a) 	Time schedule: October 1980 - March 1981. 

1. 	Construct housing facilities
 

2. Cultivate 4-5 acres and plant crops
 

(bana grass and sweet potato vines)
 

3. 	Obtain the animals
 

March - April 1981
 

A 4 week adaptation period for animals in
 

confinement.
 

May 1981
 

1. 	Assess effects of processing (chopped
 

as 	whole plant on intakes and feed selection. 

2. 	Analyse the data.
 

June - August/September 1981
 

Comparison of feed intake, feed digestibility,
-

LWG at different levels of sweet potato vines
 

using the best processing method as 

determined in experiment 1.
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b) Procedures:
 

Comparisons will be made between goats and cattle
 

initially on bana (napier) grass and sweet potato vines
 

(other crops will be used later at the recommendation of
 

the Forage and Feed Resource Program). These two crops;
 

bana grass and sweet potato vines, are widely distributed
 

in the high potential small scale farming regions the
 

former grown specifically for fodder and the latter as
 

a food crop by-product.
 

The initial comparison will be made at the Kitale
 

Research Station. Field trials at a few selected progressive
 

farms will be done using feeds available on these farms as
 

soon as possible after the initial results. The farms to be
 

used in the trials may be identified from the Small Farms
 

Systems Survey.
 

Feed will be cut and carried to the animals in
 

confinement. Zero grazing management will be necessary for
 

accurate intake and digestive efficiency comparisons and it
 

is also appropriate to intensively farmed areas. The feed
 

will be offered ad. lib. The nutrient values of feeds
 

offered and refused will be assessed to evaluate the effects
 

of selection and to estimate nutrient digestibility. In
 

addition total faecal collections will be taken for five
 

days every other week during experiment 2 (see objectives
 

1980/81).
 

In expt. 1, the ration offered will consist of 40N sweet
 

potato vines (SPV) and 60% bana grass in the dry matter either
 

chopped (1-2 cm chop length) or whole plant. In expt. 2, SPV,
 

which is fed as a protein supplement, will be offered at 5
 

different levels, viz: 0, 20, 40, 60 and 8001 of the ration
 

dry matter. The rest of the ration will consist of bana grass.
 

Performance of the animals on the different levels of protein
 

intake as well as the efficiency of protein digestion will be
 

assessed.
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The experimental animals in each trial will be of similar
 
type (see comparison of Goats and Cattle for Milk and Meat
 

Production for breed specifications and source of animal supply),
 

The total numbers of each species will depend on the land
 
available for feed production, facilities, labour and availabilit:
 

of animals. However, a minimum number of 5 cattle and 20
 

goats in Experiment 1 and 15 calves and 15 kids in Experiment
 

2 will be the target. The experimental animals will be
 
carefully screened for diseases and parasites prior to the
 

start of the experiments. Herd health programs will be applied.
 

The financial cost and labour requirements will be recorded.
 

Criteria: 	 Measurements will be taken on:

- amount and type of feed offered and refused. 

- Chemical 	composition of feed offered and refused as well
 

as faecal analysis in Expt. 2.
 

- Liveweight changes.
 

- Disease and parasite problems, symptoms, treatments and
 

responses.
 

Resource Needs:
 

Personnel: 	 Technical Officers: To supervise experiment,
 

data collection and laboratory work (Kevelenge,
 

Baya, Mbugua and Waweru).
 

5 Labourers for feeding, pen cleaning, harvesting feed, 

chopping and mixing. 

Casual labourers for planting (approx. 10 people for 14 days), 

Animals: Expt. 1: Young but mature size animals of approximately 

12.18 months of age. All to be castrated
 

males with some dairy breeding (1-3/4 dairy
 

bred).
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Expt. 2: 	 Young growing crossbred goats (1-3/4 dairy 

bred) probably acquired as weaners at 22 kg 

liveweight. Young weaner calves crosses of 

European dairy breeds or E.A. Zebu. 

Equinment:
 

Tractor for ploughing and harrowing - access for 3 days
 

and . a day th'oughout the feeding trials for feed hauling.
 

Feeding Stalls: 5 and 20 individual feeding stalls for mature 

cattle and 	goats respectively. 15 digestion crates(stalls)
 

and 15 individual feeding stalls each for the young 

growing kids and calves.
 

Feed chopper
 

Laboratory facilities
 

Weigh bridge (livestock scales)
 

Land - 4 ha. (2 each under napier and SPV) 

Facilities: Technical staff housing.
 

Individual 	housing for the animals with access 

to fresh drinking water.
 

Anticipated achievements:
 

Preliminary information towards recommendations for
 

feed processing and provision of a balanced ration to dual
 

purpose ruminants on small farms.
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BUDGET
 

Annual Operating Budget (1980-1981)
 

1. Technical and Support
 
Personnel 


2. In Kenya Travel and
 
per Diem 


3. Facilities development
 

- Land preparation 

- Casual labourers 


10 for 14 days (920/day
 

4. Laboratory analysis 


1980-81 Recurrent expenses
 
sub-total 


1980-81 Capital expenditures
 

- Renovation of digestion
 
crates 


- Construction of indivi
dual feeding stalks.
 

- Forage chopper 


- Animals
 
Cattle 

Goats 


CAPITAL ITEM SUB-TOTAL 


1980-81 Budget TOTAL 


Estimated 

Total 


329500 


5,000 


4,000 

2,800 


10,000 


549300 


8,500 


5,500 


24500 

6,400 


44,900 


JL200 


SOURCE
 
CRSP I.D
 

32t500
 

5,000
 

4,000 

2,800 

-10,000 


21,800 329500
 

8,500
 

5,500 " 

24500 

6,40

44,900 

660 _280
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Fitzhugh Presentation See attached papers and 3 Handouts.
 

Fi tzhugh 

It is generally assumed that, there will be an adequate amount of feed most of 

the year in Kenya. We are focusing on dual purpose goats and home use of the 

milk, not a commercial operation. Goats breed all year and have a 5 month 

gestation which means having several goats makes milk available all year.
 

This is in contrast to having 1 cow which means no milk about 1/2 the year.
 

In addition, kids are a cash crop in the farming system.
 

Bryant
 

What are you calling efficiency?
 

Fitzhugh
 

We are looking at production efficiency which does not partition maintenance,
 

lactation or reproduction. Efficiency will essentially be yield/hectare.
 

Johnson
 

Where are Maseno & Kitale?
 

Fi tzhugh
 

Describes where they are located.
 

Quick
 

The literature and data from old colonial research is available and forms a
 

basis for starting to see possibilities in Maseno.
 

Yazman
 

We should not limit ourselves to only looking at the feed resources presently
 

produced by the small farmer. We need to look at supplemental residues,
 

byproducts etc. 

Fitzhugh
 

Dairying is a prevalent activity in Kenya. In some cases we are introducing
 

dairy animals to people that have not traditionally raised animals, in other
 

cases, we are introducing a species switch from cows to goats.
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Van Keuren Presentation See attached Paper, Previous Paper
 

Johnson
 

What are available facilities for back-up lab work?
 

Quick
 

At this point, just land. We will bring scales, a mill and a drying oven.
 

Facilities are actually there but personnel time is very short and samples are
 

backed up. We may have to take samples to the States.
 

Lassiter
 
What commitment has GOK made to project?
 

Fi tzhugh
 
On a scale to 1-5, GOK maybe 3-4 

Smith 
WWhat's happening with the FAQ Project?
 

Fi tzhugh 
The Sheep and Goat Development Project is a joint GOK & FAO venture. It has 

been active since the early 70's and will terminate at the end of '81.
 

Whereas the CRSP is a research program, the FAQ project is primarily an
 

extension project. If the project is terminated the CRSP will get some
 
pressure to pick up some of the funding, role and activities of the FAQ
 

Project. In response to the strong pressure to put senior people in Kenya, I
 

have freed up money to hire to senior nutritionist for 2 years. 

Robinson
 

What is the status of the Kabete proposals?
 

Quick
 

I do not think PAC has seen them yet. The projects were slightly revised from
 

the original submissions.
 

Fi tzhugh
 

They all were approved except Forages.
 

Van Keuren
 

The Forages Project intends to always have a long term person in Kenya.
 

78
 



Nutrition Components of the Systems Analysis Project
 

The systems analysis project involves the construction of
 

simulation models of 
sheep and goats that incorporate functional
 

biological relationships. Basic nutritional concepts of 
feed intake,
 

nutrient requirements and partition of nutrients are 
among the key
 

relationships included in the model. 
The driving variables for
 

simulation of production systems are the components of the nutritional
 

environment in terms of forage quality and quantity 
and the use of
 

feed supplements.
 

The systems project will assist other projects in the extension
 

and application of biological data. 
 The effects on flock productivity
 

of altered nutrition of various classes and age groups during
 

different seasons will be among 
those management alternatives examined
 

by simulation. Biological input-output data will be made available to
 

the economics project so that economic assessment of these and other
 

management alternatives can be made.
 

A number of nutritionists at Texas A&M are being used as
 

consultants during the model development process. In addition, we
 

have made tentative plans for Dr. Norman Graham from CSIRO at 
Sydney
 

to hoin our group for 2 to 3 months. Dr. Graham is an outstanding
 

sheep nutritionist who has been modelling sheep 
for a number of years
 

and will be available to 
interact with other projects as appropriate.
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Smith Presentation See attached Paper, Nutrition Components of Sys. Analysis
 

Please refer to morning comments about synchronizing genetic potential with
 

feed resources and management. We need to look at many choices and see where
 

the biological efficiency is. 

output productivity
 
input feed
 

The model does not assume a particular level of productivity and then impute
 

nutrient requirements using staridarized tables like NRC. You can specify feed
 

and genetic potential and predict productive outcome. The model structure is
 
pretty well put together but it has not yet been validated. We are
 

thinking in terms of energy and protein as the driving variables and water
 
quality and quantity will probably come up as well.
 

Fi tzh ugh 
Where are you going to get the data? We spent the morning saying there was a 

woefully inadequate supply. 

Smith
 

We'll use whatever we can and compare the validation with experimental data
 

that the CRSP generates. We'll build the sheep model first and then modify it
 
for goats.
 

Johnson
 

Will there be an assumption that the wool sheep model applies to hair sheep?
 

Smith
 

The major differences are primarily just differences in fiber. 

Conrad
 

Is it appropriate to put money considerations in the model?
 

Smith
 

I do not think so. We would rather look at intermediate results which are
 

biological. Optimization is not part of the simulation.
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Fi tzh ugh 

Modeling fills in knowledge gaps with programmer's input. I do not see good 
coordination between what the CRSP is doing experimentally and what the model
 

is doing.
 

Smith
 

Some projects are collecting appropriate data. Range and Breeding are
 

examples. Within the next year we will be at some sites comparing and
 

evaluating production systems. We view ourselves as a service project. We
 

will be most responsive to extension efforts via simulations.
 

Fi tzh ugh 

My greatest concern is that wool sheep models are not appropriate for hair 

sheep and that the model will be extended without it being validated. 

Smith 

Knowledge gaps will "identify themselves" as systems people interact with 

program people. 

Fi tzhugh 

Would prefer the systems people were more communicative about what they need. 

81
 



Discussion
 

The purpose of generating Table I 
was to agree upon and outline by category,
 
the major nutrition goals of the SR-CRSP. W. L.Johnson's Handout (November
 
21,1980, page 1), was 
the template upon which the initial objectives were
 
based. In order to clarify these primary objectives, each one was examined to
 
determine which projects were meeting which goals in each of the overseas
 
sites. 
 The following series of comments is the discussion which ensued as the
 
objectives were modified and refined to produce the final 
version of Table 1.
 

Fi tzhugh 
What about preservation and processing? Let supply imply that notion in 
Objective 2, Seasonal Availability
 

General Question
 

What about health?
 
Healthy animals are assumed. This may not be a good assumption. What about
 

health/nutrition interactions?
 

Fi tzhugh 
Remember, we're not looking for the nutrient requirements for high producing 

animals. 

Johnson 
We're looking at genotype-environmental interactions.
 

Fi tzhugh 
Adaption would be a breeder's primary goal and one of the most important 

traits to look at. 

Johnson
 

We would like ultimately to be able to come up with the recommendation for
 
example, to use Breed A with good nutrition or Breed B with poor nutrition.
 

Fi tzh ugh
 
Maybe we should assume there is no high level of nutrition.
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Johnson
 

That's a potentially dangerous assumption.
 

Robinson's interpretation of Genotype - Environment Response Function.
 

Wt. Gain M -JK"Breed A (use with good nutrition) 

Breed B (use with poor nutrition) 

Digestible Crude Protein
 

Johnson
 

Would like room to work at both levels.
 

Weir
 

Economics should have some effect on this.
 

Fi tzhugh
 

A 1,000 liter goat could make it in the highlands inKenya UNDER PROPER
 

MANAGEMENT, but this is incompatibile with the general situation in Western
 

Kenya. A definition of high level there could be a 300 liter production
 

1evel.
 

Robinson
 

An important consideration and critical question that should be addressed is:
 

To what extent do you want to intervene with improved nutrition, better
 

genotypes, etc?
 

General Conclusions from Discussion
 

Because the SR-CRSP covers a wide range of eco-climatic zones, there are
 

substantial differences among the feed resources and production/management
 

systems in the selected overseas work sites. It is therefore unlikely that
 

very m.uch of the nutrition data collected at one site will be transferrable to
 

the other sites. Despite this situation, much can be learned if similar types
 

of work are conducted at each location using a uniform, standardized set of
 

techniques.
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Decemeber 23, 1980 

William Johnson proposed that there be a SR-CRSP Nutrition get - together at
 

the ASAS Meetings in Raleigh, July 1981. There followe(i a dicussion which 
addressed whether the meeting should be held at the ASA,: Meetings or the 

upcoming April Technical Committee Meeting and what topics should be 
discussed. Johnson reiterated that he thought it was important that the
 

Nutrition PI's maintain the momentum from the current Seminar and that they
 

decide when and for what purpose they would again meet. it was ultimately
 

decided that Johnson and Bryant form a sub - committee to generate and 

circulate a list of possible agenda items for a Nutrition Workshop at the
 
April Meeting. It would focus on forage analysis techniques with a view to
 

putting out a manual of standardized SR-CRSP experimental and laboratory
 

nutritional research methodology. 

Robinson
 

The objectives listed in Table I still appear to be "pie In the sky"
 

especially considering how many of them are barely off the ground. The chart
 

we have generated would only work at addressing EEP concerns if everyone
 

really does what they say they will do and he seriously doubts this is
 

possible. He suggested they more thoroughly scrutinize Table I with a re 

emphasis on the commitments people were willing to make. 

The entire group went across Table I by topic block to more closly examine the
 

actual implementation of the nutrition objectives of the SR-CRSP. Each
 
Project was encouraged to think about assigning a priority ranking to each of 

the objectives they stated would be accomplished. The following series of
 

comments is a summary of the discussion which ensued as Table I was refined to
 

produce Table II.
 

Discussion of the Problems of Feed Sample Analyses
 

Ohio', forage work InKenya was discussed. In order to monitor seasonal
 

avai.ability, monthly subsamples of 25 - 30 feeds are being collected in
 

conjunction with the Village Survey activities. In addition, feeds are being 
planted at the Maseno Station whenever possible. The problems they are
 

encountering collecting, drying, weighing, and analysing this large volume of
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material are representative of the types of problems confronting all tie
 

projects. It is recognized that the processsing of all these CRSP samples
 

could quite easily overwhelm the capacity of the counterpart laboratories, in
 

terms of both available equipment and labor. It was suggested that samples
 

could be shipped to the US for analysis, especially for those assays which are
 

complicated or require access to sophisticated equipment. It was also
 

suggested that a priority list be drawn up defining:
 

1. 	Which assays must be run on all samples in order to acquirc the
 

minimum amount of information necessary to assess the value of a
 

given feed.
 

2. 	Which analyses are of secondary importance and need only be run on
 

selected samples. 

General Conclusions about Ration Formulation and Testing
 

There is currently insufficient data available on tropical feed and animal
 

resources to successfully formulate rations by matching the specific nutrients
 

available in a given combination of feeds with the specific nutrient 
requirements of the animal. It is also highly unlikely that the SR-CRSP,
 

given its present resources, could generate enough of this data to enable
 
rations to be devised based on the actual nutrient requirements for
 

maintenance, growth and production. Given this situation, it was recognized
 

that the SR-CRSP must conduct its nutrition work with alternative approaches
 

that make the best use of existing information and are closely aligned with
 

the practical needs of the local farmers. Two basic approaches will be
 
employed to formulate and test rations comprised of native feedstuffs,
 

introduced forages and/or improved pasture. Productive output and biological
 

efficiency expressed in the terms most appropriate to each situation, will be
 

used as baseline indicators of plant and animal performance.
 

1. Compare Rations with Negative Control.
 

* Feed the ration that is prevalent in the area and compare
 
the response of the animals to those on a "normal" ration
 
with additional supplementation, ie. energy or protein.
 

2. Compare Rations with Positive Control
 

* Compare animal response on a local or experimental ration
 
to performance on a control ration known to be adequate for
 
the desired production level.
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TABLE I I 
KENYA 

I 
I BRAZIL 

I 
I PERU I INDONESIA 

A) FEEDS 

1) STANDARD METHODOLOGY I_ 

2) SEASONAL AVAILABILITY 

3) NUTRITIONAL VALUE (Chemical Comp.) 

4) INTAKE & DIGESTION/METABOLISM 

5) FNT! - QUALITY FACTORS 

I 

4 

Winrock/Ohlo 

Ohio 

Iorth 

Ohio/Nairobi 

Ohio 

I S 
. 

I 
J 

j 
I 

Utah 

North Carolina 
Utah/TuSKegee 

Carolina 
Utah/Tuskegee 

Utah 

I 
_ 

Tewas Tech/Ohio 
!VITA/La Molina 

Texas Tech/Ohio 
IVITA/La Molina 

Texas Tech/Ohio 

*I 

I 

. 

I 

North Carolina 

North Carolina 

North Carolina 

P3T 

B) ANIMALS 

1) CRITICAL STAGES OF PROubYCTION CYCLE 

2) PRODUCTION OBJECTIVE 

3) PRODUCTION RESPONSE 

4) GENOTYPE 

I 
I 

I 
I 

Winrock 

Winrock 

Wlnrock/Ohlo 

I 
Winrock/UCD 

I 
I
I 
I 
I 

I 
J 

North Carolina 
Utah/Tuskegee 

Utah/Tuskegee 

North Carolina 

Utah 

(Breeding) 
Texas A&M 

I 

I 

Texas Tech/Ohio 

Texas Tach/Ohlo 

Texas Tech/Ohio 

Texas Tech 
Montana/Ohio 

T 
North Carolina

I 
North Carolina 

I 
North Carolina 

I North Carolina/UCD 

C) MANAGEMENT 

1) FEED PROCESSING & PRESERVATION 

I 
I Ohio 

I 
North Carolina 

I . I 
I N/A 

2) INTERACTIONS 

a) SHELTER/PROTECTION I WinrockII Utah/Tuskegee I Texas Tech/Ohio I-. N/A 

b) DISEASE 

c) FEEDBACKS/GRAZING STRATEGIES 

Washington
II 
Winrock/Ohlo I 

UCD 

Utah 

I 
. Texas Tech/Oi 

North Carollna/UCD
I 

'.__'__A 

The Texas A&M Systems Analysis Project will make contributions to all th- objectives in Category B (ANIMALS).
 



TABLE II I I I 
KENYA I BRAZIL I PERU INDONESIA 

") MONTHLY ASSAYS 

A) ALL 

a) 

SAMPLES 

IN VITRO DIGEST, NDF, 
I 

CRUDE PROTEINI Winrock/Ohlo 

I North Carolina 
Utah/Tuskegee 

l 
I Texas Tech/Ohio 

I 
I North Carolina 

B) SELECTED SAMPLES 

a) ADF, LIGNIN, CELLULOSE, HEMICELL. I Ohio 

I North Carolina 

Utah 

I 

II 
Ohio 

I 

North Carolina 

2) 

3) 

4) 

PLANTINGS/ANNUAL DRY MATTER PRODUCTION 

INTAKE, IN VIVO DIGESTIBILITY, SELECTIVITY 

LITERATURE REVIEW 

I 
I 
I 
I 
II 

Ohio 

Ohio 

Ohio 

j 

I 
I
I 

Utah 

North Carolina 

Utah/Tuskegee 

North Carolina 

Utah 

I 

Ohio 

Texas Tech/Ohio 

Texas Tech/Ohio 

I 

II 

LPP 

North Carolina 

North Carolina 

5) 

6) 

ANTI - QUALITY MONITOR (Not Research) 

CRITICAL PROD. CRITERIA (Full Prod. Cycle) 

I 

I 

Ohio 

Washington 

Winrock/UCD 

Utah 

Texas A&M 

Winrock/Tuskegee 

North Carolina 

I 
Texas Tech/Ohio 

J 

J North 

P3T 

Carolina 

7) 

8) 

PRODUCTION RESPONSE 

GENOTYPE 

] 

I 

Winrock/Ohio 

Winrock/UCO 

I 
Texas A&M/Tuskegeel 

(Breeding) 

Texas A&M 

Texas Tech/Ohio 

Montana 

I 
North 

North 

Carolina/LPP 

Carolina/UCD 

9) FEED 

[I I . 

A) PRESERVATION I 
III 

Ohio /EMBRAPA I 
•i 

II N/A 

B) PROCESSING Winrock/Ohlo /EMBRAPA _ _ _ N/A 

10) INTERACTIONS 

A) DISEASE I Washington 

North Carolina 

UCO/Tuskegee II North Carolina/UCD 

B) SHELTER/PROTECTION Wlnrock Utah/EMBRAPA 

North Carolina 

N/A 

C) MANAGEMENT I Winrock Tuskegee Texas Tech/Ohio N/A 

11) FEEDBACK/ANIMAL OR HARVESTING SYSTEM I Winrock/Ohlo Utah Texas Tech/Ohio N/A 


