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SMALL RUMINANT CRSP 

IN BRAZIL 1985/86 

ANNUAL REPORT 

I NTRODCT ION 

The SR-CRSP component in Brazil has been concentrated in the Northeast of
 
that country. The work has been conducted in collaboration with Empresa

Brasileira de Pesquisa Agropecuaria (EMBRAPA) and more specifically with the
 
Centro Nacional Pesquisa en Caprinos (CNPC) and a number of state research 
agencies including Ceara (EPACE), Paraiba (EMEPA) and Bahia (EPABA). This 
area contains the largest collection of goats and hair sheep found in the
 
Americas. The area, sometimes referred to as the droith polygon, encompasses

all or part of nine states in the Northeast (Bahia, Sergipe, Alagoas,
Pernambaco, Paraiba, Rio Grande do Norte, Ceara, Piaui, Maranhao). The
 
numbers of small ruminants have been variously estimated to contain as many as
 
5 million head of sheep and 6 million head of goats. The sheep in this region
 
are essentially all hair sheep. The climate is characterized by distinct wet
 
and dry periods, each lasting up to s;ix months, with relatively little
 
seasonal variation in temperature. The seasonal and annual variation in
 
rainfall coupled with a high evaporation loss results in drouth stress ;or 
some part of the year. The typical vegetation of the sertao (the more arid
 
interior) consists of small trees or brush known as caatinga. The area has 
many features common to other arid regions, but in some aspects, it is unique.
 

The sheep arid goats, along with smaller numbers of cattle, and some 
cropping provide the populace (approximately 12 million) with food (animal
protein) and cash income. However, the productivity (offtake) of the flocks 
in the region is low, and in need of improvement. Sheep and goats serve 
similar roles, with the exception that a small part of the goat population is 
milked mostly for home consumption. Some studies have suggested that in this 
region, the sheep and goats are largely competitive for the same forage 
resources, but this needs verification.
 

This annual report covering the 1985-86 budget may have been one of the 
more productive for some of the projects even though funding levels have been 
decreased over previous levels. The explanation for this is likely that
 
programs set in motion in previous years have begun to yield results. These
 
results will be summarized by discipline. It should be realized that all the
 
work mentioned was conducted in collaboration with Brazilian collaborators. 

BREEDING
 

The availability or development of adapted and productive genotypes may 
well be the most important factor contributing to the success of a livestock
 
industry, especially in adverse environments. Research in these areas cannot 
be completed iF,one year or even the period of years in which the SR-CRSP has 
been in existence. Thus, developing and designing breeding plans and setting
these in motion are primary goals. 
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Four students have completed thesis projects relating to breeding during 
the year. Two of these involved data collected on hair sheep in Brazil, one
 
involved meat goats in the U.S. and the fourth related to selection for 
reproductive efficiency in sheep. The genetic parameter estimates obtained
 
indicate that good response should bL obtained from selection of hair sheep in
 
Brazil for growth and reproduction, and this is generally the indicated
 
approach. Preliminary data from goats suggests only a limited response to
 
selection for meat production in indigenuous breeds, indicating a need to
 
consider crossbreeding or crossing to increase genetic variability and
 
response to selection. Selection for reproductive rate is expected to be
 
slow, but economically important. The necessary computer programs and
 
selection indices have been developed.
 

REPRODUCT ION 

Realized reproductive rate is an important component of efficient meat
 

production, and this is the primary purpose for which sheep and goats are
 
maintained in the NE of Brazil. There is little evidence that biological
 
infertility constitutes a serious problem in this region. However, net
 
reproduction, as defined by the number or percent of kids being marketed or 
entering the breeding flocks, leaves much to be desired. It may be pointed
 
out that it is only net reproduction which impacts the efficiency of an
 
industry. Low net reproductive efficiency (offcake) can be shown to be due to
 
a low percent of adult breeding females in the flock, less than optimum
 
ovulation rates, extended parturition intervals, abortion and death losses of
 
the offspring. 

Information collected on 17 goat flocks indicate that 51.4% of the animals 
were adult females or 58.5/ of all animals over one year of age. Only 12.2% 
of the animal population were kids which is indicative of low offtake rates. 
Prolificacy (kids per doe kidding) was 1.29 with a kidding interval of 291.8 
days. Abortion rates were reported as low and an overall mortality rate was 
reported as 21.6%, but other experimental studies have shown these values to 
be much higher. Most of the kids were born in the dry season from matings
 
made during the wet season suggesting nutrition of the breeding female is a
 
limiting factor. Of five practices tested at the producer levels, two (the
 
use of a controlled breeding season and disinfection of the navel) gave
 
encouraging results. 

Work with sheep showed that Morada Nova had higher ovulation and lambing 
rates than other breeds with which they were compared. Also, ewes maintained 
in confinement had lower ovulation rates than those grazing on the range even
 
though the former had higher body weights. However, confinement is not a
 
current or indicated practice. 

There was no significant relationship between time to first suckling and
 
mortality of lambs. 

Both males and females may be sexually active throughout the year, i.e. no 
seasonal restriction. Semen quality of males appear to be better during the 
dry season, and fenales are more likely to breed during the wet season. Semen 
quality of the males has not beer. shown to be a limiting factor. 
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HEALTH 

Caseous Lymphadenitis, caused by Corynebacterium Pseudotuberculosis is a 
major cause for concern in Brazil and much of the SR-CRSP health component has 
been devoted to this disease. It is widespread in Brazil, and visible lesions
 
are evident on many of the sheep and goats. Significant progress has been
 
made during the year in work on this disease. A test has been developed which
 
appears to identify those animals harboring the disease. This test appears to
 
have the potential for use in screening or testing flocks. Also, a second
 
experimental test has been developed. In addition, an experimental vaccine 
consisting of a concentration of formalized exotoxin with Freund's incomplete 
adjuvant has been developed. Preliminary testing looks encouraging, and work
 
plans for the coming year call for field testing of the vaccine. This vaccine
 
may also hold interest for potential use in the U.S.
 

As expected, pneumonia, mastitis and internal parasites are seen as
 
problems in Brazil. Pasteurella and Corynebacterium were the bacteria most
 
commonly associated with pneumonia at the CNPC. Work with mastitis is
 
incomplete at present. A large volume of data are available relating to the
 
problem of internal parasites, but there remains a need to compile and analyze
 
these data and derive recommendations.
 

RANGE
 

The concept of range in the NE of Brazil consists largely of caatinga 
management except for the possibility of establishing introduced pastures 
after caatinga removal. However, caatinga management is greatly influenced by 
the practice of slash and burn agriculture as practiced throughout much of the 
area. Clearing is more commonly practiced for cropping than as a means of 
pasture management. 

Earlier studies have attemped to characterize the caatinga in terms of 
species present and nutrient composition. These studies suggest that for 
goats, diet quality and quantity are adequate during the wet (growing) and 
early part of the dry season, but that animals will respond to both protein 
and energy during the latter part of the dry season. 

Tree stand reduction (0,25,55,or 95 percent canopy cover) markedly 
increased herbaceous production and the nutritional state of the grazing 
animal. Leaf litter biomass was greater on the control plots (zero 
removal). Selective thinninq of the ,aatinga has the potential for improved 
and multiple land use management including animal and wood production. 

NUTRITION
 

Over the period of years the SR-CRSP has been present in Brazil, much 
information has been generated relating to nutrition. Observations plus 
results from most of the individual projects indicate nutrition as an 
immediate constraint to production. This is evident in slow growth rates and 
delayed marketing of surplus animals, low reproductive rates and high 
mortality of kids. Thus, strategies for meeting these become high
priorities. Few technological problems are encountered in meeting the 
animals' needs through the use of energy and protein concentrates. However, 
socio-economic constraints place severe limitations on the ability of the 
producers to use this approach. 
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Work completed during the year include a study of energy supplementation 
for goats consuming leaf litter. Digestibility studies suggest that the leaf 
litter is low in protein and high in fiber. Supplementation with energy 
(corn) tended to reduce leaf litter intake, but not overall intake indicating 
some degree of substitution. Another study suggested a beneficial effect on
 

weight gains from corn supplementation during the dry season, but not during 
the wet season.
 

In another study energy, in the form of cassava meal, improved performance 
of hair sheep (Somali lambs) consuming Napier grass in the presence cf an
 
adequate protein and mineral supplement.
 

Several studies were reporced during the year eyal,.ating various native 
and cultivated forage species fed either as silages or hays. Some forages
 
contain anti-quality or anti-palatability factors which require further 
investigation. Limited research suggests that method of preservation may be 
important in this respect. In the absence of the anti-quality factors protein 

and fiber leveis appear to be major factors affecting intake and value of 
forages. 

Several studies have been conducted which suggest that forages can be 
grown during the rainy season and utilized to advantage during the dry 
season. Those which have received the most study are cunha (Clitorea
 

ternatea) and sorghums. Other studies suggest a similar role for by-products 
such as corn stover and cassava meal.
 

ECONOMICS
 

A review of economic studies over a period of years indicate that sheep
 

and goats are important components of the farming systems in NE Brazil. 
Throughout much of the region, they are utilized in combination with cattle
 

and mixed farming systems. In more arid regions or in periods of drouth,
 

small ruminants, and especially goats, become relatively more important.
 
Minimal levels of capital inputs and minimal risk are important ccncepts in
 

evaluating alternatives in management systems. Offtake rates for small
 

ruminants are low and tend to favor sheep except in bad years. This may be
 

somewhat surprising since the forage resource appears much better suited to 
goats. Resource anJ management constraints make it difficult to implement 
improved systems. Climatic variability among areas, and years and seasons 
impose important constraints which must be kept in mind in considering 
potential interventions based on technology generated within the CNPC/SR-CRSP 

programs.
 

Production systems used by dair, goat producers in a number of states, 
were surveyed and described. Only a minority of goat producers attempt to
 
commercialize milk production. Those which do exploit goats for milk
 

production have a significant number of animals with average flock size
 
ranging from 83 to 196 for the various states of the region. Cheese 
production is the most common form of merchandizing goat milk products. 
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mANAGEME NT 

In the broadest concept, management may encompass any discipline, and is
 
the medium by which any intervention may be implemented. Thus work which may
be entitled management may derive from more than one discipline. As pointed
 
out earlier, the more immediate concerns may relate to nutrition and disease
 
control. Longer term efforts may encompass enterprise or species choice, 
breeding season modification or alternative selection or culling practices and
 
grazing management.
 

In respect to species choices (i.e. sheep vs goats) cumulative research
 
data suggests that sheep are performing better as a meat producer. Still
 
goats tend to be preferred by producers in the more arid regions or more arid 
seasons. This seems to derive from improved survivability in terms of stress 
thus providing the producer with greater security. These situations suggest
 
that rather than attempting to replace goats by sheep, efforts should be made 
to improve the performance of goats. Some problem areas are indicated such as 
delayed conception, abortion, death loss of kids and poor growth rates. The 
above statements apply to meat production, whereas on a world wide basis, milk
 
is the most important product obtained from goats. Only a small portion of
 
the goats in Brazil are exploited for milk production. Most of the milk which
 
is produced is utilized by the family. Feasibility studies do not provide
 
much encouragement for marketing fluid nilk from the goat. Cheese production
 
seems to hold more promise and more interest. Several studies indicate that
 
Some type of supplemental feeding is required to expect appreciable levels of
 
milk production. The use of purchased "off farm" feed inputs for this purpose
 
is questionable from an economic standpoint. The use of home grown feed
 
supplements are encouraged at this point.
 

On a short term basis, feeding at critical periods holds the greatest 
promise to increase meat production from sheep and goats. Several studies
 
have shown that a response can be obtained from feeding during the latter part
 
of the dry season. Socio-economic constraints appear to limit the likelihood 
that harvested feeds will be used for this purpose. However, a number of 
feeds or forages can be grown on the property at essentially no cash costs.
 
Among these are algaroba, cunha, sorghums, etc., and the economics of this
 
approach appear quite feasible.
 

If feeding can be used to encourage breeding of the females during the dry 
season, a shift of lambing or kidding season may be accomplished with the
 
result that lactation will occur during the wet season and production of
 
either meat or milk can be improved. However, several studies have shown that
 
death losses of kids born early in the wet season represents a problem.
 

Several studies have shown a potential for feeding lambs or kid goats to 
increase market weight or reduce slaughter age by use of feedstuffs available
 
in the region. However, at present, there does not appear to be an
 
established market structure to provide a sufficient reward for the superior
 
quality of animal obtained from thi. practice.
 

The work of several disciplines involved point out the biological
 
potential and seem to provide some technological support for marked
 
improvement in efficiency and offtake from the sheep and goat industries of 
the NE of Brazil. Socio-economic constraints and the slow pace of technology 
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transfer (Extension) appear to be the primary constraints. The latter is not 
a responsiblilty of the SR-CRSP. The socio-economic contraints may represent
 
an inability of the individual producer to access the resources necessary to 
improve production or a concern about the risk factors involved. On a higher

level, it may represent the absence of a market structure to reward the 
producer for these efforts. These factors are difficult for the SR-CRP to 
impact, and the most likely aprroach for SR-CRSP research is to work with the 
producer to improve his capability for improved production and to respond to 
market opportunities. In this connection, a number of approaches appear to be 
indicated. It has been shown that the low percentage of adult females in the 
breeding flock is a contributing factor to a low rate of offtake. Improved
growth rate and earlier marketing of surplus aninals offers the means of 
altering this picture. Numerous studies have shown that supplemental feeding

during dry periods offers the potential for early improvements in 
reproduction, survival and growth. It may, in some cases, be feasible or 
economical to meet these needs through purchased supplements. More likely,
this should be accomplished by farm grown feedstuffs. Research work has shown 
that a number of plant species offer potential in this respect. In most 
years, moisture is adequate for some type of production, and the necessary
technology is available, though not necessarily at the producer level. 
Manipulation or management of the caatinga (selective or partial canopy 
removal) appears to offer the potential for marked improvement in offtake per 
unit area. There is a need for further research to show the long term effect
 
of these practices on productivity of the caatinga. Research completed to
 
date appears to provide guidelines for development or implementation of the
 
necessary genetic improvement programs. There remains a need to implement the
 
indicated programs. Opportunities for immediate genetic improvements appear
 
to be limited largely to those producers interested in improving milk
 
production through some type of crossbreeding and improved management system. 

Under the auspices provided by the SR-CRSP, a number of Brazilian 
scientists have received advanced training and are now back working at the 
CNPC and associated with state agencies. With appropridte encouragement and 
support these scientists should be able to conduct the type of work necessary 
to meet the needs of producers in the area.
 

Many of the items discussed above are not unique to Brazil, but apply to 
other developing regions as well. Thus, some of the concepts can be applied
directly to other regions. On the other hand, forage production and ca3tinga 
management strategies may be largely unique to this region, but some of the 
concepts involved have wider application.
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TRAINING-SR-CRSP SPONSORED STUDENTS IN DEGREE PROGRAMS IN US.
 

NAME DEGREE 

UNIVERSITY OF IISOURI 
Neumaier, Marisa MS Rural Sociology 

NORTH CAROLINA STATE UNIVERSITY 
Brown, Lynn E. MS Animal Nutrition 

Burstein, Heljine2 PhD Animal Nutrition 

Gaskins, H.R. MS Animal Nutrition 

Quiroz, Roberto MS Animal Nutrition 

daSilva, Jose. E.1 PhD Animal Nutrition 


TEXAS AAHi UNIVERSITY/ANAGEMEIIT 
Barbosa, Eneas L. R. 

Fernand~s, Antonio Amaury 


Oria 
de Figueredo, Elsi? 


Antori oiPerei ra 
Lewis, Ron 


A.1
de Moraes, Elin 9 

Norris, Therese-

Snowder, Gary 

de Sousa, Wandrick HIus 

Willingham, Timothy 

Reeh, Donald 


MS Range Management 

MS Animal Breeding 


PhD Animal Breeding 


MS Animal Breeding 

PhD Range Science 

MS Reproductive Physiology 

PhD Animal Breeding 

MS Animal Breeding 

MS Physiology Reproduction 

MS Animal Production 


PROGRAM 

Missouri 


North Carolina 

North Carolina 

North Carolina 

North Carolina 

North Carolina 


Texas A&M/Breeding 

Texas A&M/Breeding 


Texas A&M/Breeding 


Texas A&M/Breeding 

Texas A&M/Breeding 

Texas A&M Breeding 

Texas A&M/Breeding 

Texas A&M/Breeding 

Texas A&M/Breeding 

Texas A&M/Breeding 


TRAINING DATES 
NATIVE 

COUNTRY 

6/81 - 8/83 Brazil 

9/78 
9/81 
8/81 
5/82 
1/79 

- 12/83 
- 3/87 
- 5/86 
- 8/84 
- 2/81 

US 
Us 
US 

Panama 
Brazil 

6/83 - 9/85 
9/82 ­ 12/84 

Brazil 
Brazil 

7/84 - 5/86 Brazil 

9/83 
9/bl 
5/85 
9/84 
7/85 
9/82 
9/84 

- 9/86 
- 9/85 
- 5/87 
- 9/85 
- 9/87 
- 9/87 
- 9/86 

US 
Brazil 

US 
Brazil 

US 
US 



NAME 

UTAH STATE UNIVERSITY/RANGE
 
Gohena, Amanuel 

Hardesty, Lind_ Howell 2 

Kirmse, Robert-

Kronberg, Scott2 

r4esquita, Roberto1 


Oliveira, Ederlon2 

Pfister, James A. 2PhD 


de2
Queiroz, Joao S 

Schacht, Walter2 


DEGREE 


PhD Range Science 

PhD Range Science 

PhD Range Science 

PhD Range Science 

MS Range Science 

PhD Range Science 


Range Secience 

PhD Range Science 

PhD Range Science 


UTAH STATE UNIVERSITY/REPRODUCTION
 
ca Clark, Dana MS Reproduction 

o Ferris, Charles MS Reproduction 


Mole, Jane PhD Reproduction 

Simplicio, Aurino 1 PhD Repro. Physiology 


UNIVERSITY OF CALIFORNIA/HEALTH

Alves, Franci co Selmo A. 

Brown, Corr*e 

East, Nancy 

Padilha C., Terezinha 


MS Comp. Pathology 

PhD Comp. Pathology 

MPVM 

PhD Comp. Pathology 


WINROCK INTERNATIPP L/ECONOMICS 
,
Gutierrez, Nestor PhD Agricultural Economics 


Partial support
 

3Research conducted in Brazil
 
Atterded Purdue University
 

PROGRAM 


Utah Range 

Utah/Range 

Utah Range 

Utah Range 

Utah/Range 

Utah/Range 

Utah/Range 

Utah/Range

Utah/Range 


Utah/Reproduction 

Utah/Reproduction 

Utah/Repro 

Utah/Reproduction 


UCD Health 

UCD Health 

UCD Health 

UCD Health 


Wincock/Economics 


NATIVE 
TRAINING DATES COUNTRY
 

1/84 

12/81 

4/82 

9/83 

9/82 

9/83 

9/79 

4/80 

1/84 


9/81 

9/79 

1/82 

8/82 


- 6/88 Ethiopia
 
- 9/86 US
 
- 12/84 US
 
- 12/88 US
 
- 6/85 Brazil
 
- 7/87 Brazil
 
- 6/83 US
 
- 12/85 Brazil
 
- 12/86 US
 

- 6/82 US
 
- 6/83 US
 
- 6/84 US
 
- 12/85 Brazil
 

5/85 ­ 5/88 Brazil 
8/83 
8/79 

- 1/86 
- 1/80 

US 
US 

1/82 - 12/85 Brazil 

10/79 - 1/83 Colombia 



TRAINING OF OVERSEAS DEGREE CANDIhA'rES OVERSEAS WITH CRSP SUPPORT
 

STUDENT PROGRAI/I NSTITUTtON 


NORTP CAROLINA STATE UNIVERSITY
 
de ,.sis-Arruda, MS Animal Husbandry 
Franz: co Federal University of Ceara 

Guimaraes, Watson 3 MS - Nutrition 

Ceara Federal Univ. 

de Vasconcelos, Maria MS Animal Science 
Auxiliadora Fed. Univ. of Pernambuco,Recife 

UNIVERSITY OF CALIFORNIA/HEALTH

Doiiingo, Santo 	 MS Clit-icdl Pathology 


Fed. Univ. Of Pernambucei,
 
Reci fe
 

UTAH STATE UNIVERSITY/RANGE

tiara, Sandra 	 MS Animal Science 


Fed. Univ. of Ceara
 

de Vasconcelos, Maria MS Animal Science 

Auxiliadora Fed. Univ. of Pernambuco,Recife 


UTAH STATE UNIVERSITY/REPRODUCTION

Alves, Jose U. MS Mgmt. Reproduction 


Santa Maria University
 

SUPPORT 


North Carolina 


North Carolina 


North Carolina & 

Utah Range 


UCD Health 


Utah/Range 


Ne.'th Carolina & 

Utah Range 


Utah/Repro 


DATES 

1/80 - 12/83 

NATIVE 
COUNTRY 

Brazil 

1/86 - 12/87 Brazil 

4/86 
10/86 

- 9/86 
- 4/88 

Brazil 

6/85 ­ 5/87 Brazil 

1/84 - 3/86 Brazil 

4/86 
10/86 

- 9/86 
- 4/88 

Brazil 

5/82 - 4/85 Brazil 



STUDENT PROGRFA/INSTITUTION SUPPORT DATES 
NATIVE 

COUNTRY 

WI NROK INTERNATIONAL/ECONOMICS
de Costa, Odorico MS Marketing 

Federal University of Ceara 

Moura Fe, Fatima MS Animal Science 
Federal University of Ceara 

Souza, Jose de MS Marketing 
Federal University of Ceara 

Valderi, Vieira MS Production Systems 
da Silva Federal University of Ceara 

Winrock/Economics 

Winrock/Economics 

Winrock/Econornics 

Winrock/Economics 

11/80 ­

8/81 -

9/80 -

8/81 -

2/82 

8/83 

2/82 

8/83 

Brazil 

Brazil 

Brazil 

Brazil 

TEXAS A&M UNIVERSITY/BREEDING 
Nascimento, Edna MS Range Management

Federal University of Ceara 
Texas A&M/Breeding 9/81 - 9/86 Brazil 

TEXAS A&M UNIVERSIFYKM GENENT
Wanderley, A Costa MS Rural Economics 

Univ. F. Paraiba 
TAMU/Management 12/84 - Brazil 

1 Support for thesis research only 

2 Partial support 



SR-CRSP SPONSORED SHORTCOURSES 

NI ER OF 
COURSE PARTICIPANTS SPONSORED BY WHERE HELD DATES 

Reproduction 18 Utah/Cal Poly Sobral, Brazil 9/80 (2 weeks) 

Forage-Vegetation Sampling 16 Utah/Range Sobral, Brazil 5/81 (2 days) 

Diet Analysis Techniques 9 Utah/Range Sobral, Brazil 3/82 (2 days) 

Animal Breeding & Systems 21 TAMU/Breeding Sobral, Brazil 5/82 (2 days) 
& Systems 

Nutrition Part I:.Nutrition 
Update for Sheep & Goats 

20 North Carolina Sobral, Brazil 7/82 (5 days) 

Nutrition Part II: Practical Training 10 North Carolina Sobral, Brazil 8/82 (5 days) 
in Feed Analysis Procedures 

Methods of Measuring Caatinga 
Vegetation 

25 Utah Range Brazil (3 days) 

Techniques of Animal Diet Analysis 12 Utah Range Brazil (2 days) 

State or the Art Workshop 25 Brazil Site Brazil April 86 

SCHEDULED WORRSHOPS 

IV International Goat Conference SR-CRSP Brazil March 87 
financial 
support 



SR-CRSP SPONSORED INFORMAL TRAINING 
NUMBER OF 

SUBJECT MATTER PARTICIPANTS TRAINEA PROJECT LOCATION DATES 

Microbiological 4 Mary Sawyer UCD Animal Sobral, 1983 
Laboratory Procedures Health Brazil 

Animal Experiment- 2 to 6 Carlos Zometa TAMU Pendencia, 1983-85 
ation Procedures for per year Management Brazil 
Trainees 

Nutrition Laboratory 4 technicians Tom Robb NCSU Sobral, 5/1-
Techniques Nutrition Brazil 12/83 

Range Sampling 3 students fulfilling W. Schacht Utah Range Sobral, July-
Procedures experience requirement Brazil Aug. 85 

from Colegio Aricola 
Gailherme Gouveia 

Training in establish- Angela Maria Eloy Utah Repro Utah/Reproduction Utah 3/15/86 
ing RIA laboratory and 8/15/86 
conducting RIA for 
selected Hormones 



INDIVIDUAL TRAINING INCLUDING PARTIAL SUPPORT TO ATTEND PROFESSIONAL MEETINGS *a
 

NAME TRAI NING PROJECT BATES 

E. Figueirido Third International Conference on Goat TAMU Breeding-Mgt. Jan. 1982 
Production and Disease, Tucson, AR 

A. Carneiro Trainee in Reproduction, Brazil USU Reproduction 
W. Guimaraes Research Techniques in Nutrition at NCSU Nutrition 

CNPC, Sobral 

R. Mesquito Society for Range ranagement, Orland, FL Utah/Range 2/8-15/86 

Carlos A. Zometa 80th Annual MEeting of the American Dairy
Science Association 

TAMU/Systems 6/2/86 

*aSee also publication section for papers presented by SR-CRSP participants at meetings.
 



SR-CRSP
 

ANNUAL REPORT
 

1985-86
 

I. Project Title: Management & Breeding of Sheep & Goats to 
Maximize Meat & Milk Production for Arid or 
Tropical Environments 

II. Host Country: Brazil 

III. Principal Investigator: Maurice Shelton 

IV. Personnel: Host Country Co-Workers: 
F. Arruda 
E. Figueiredo 
F. Melo Lima 
N. Barros 
A. Fernandes 
F. Machado 
M. Neto 
P. Leite 
W. Sousa 
W. da Silva Correia 
C. Zometa 
J. Kawas 

U.S. Co-Workers: 
J. Huston
 
P. Thompson
 
T. Willingham
 
L. Ripley
 

V. Introductory 

The TAMU project was initiated in Brazil as a breeding project which
 
must be considered as a long term effort to be productive. More recently, the
 
term management was added as an additional responsibility. Each of these will
 
be discussed briefly in a long term context as well as the limited objectives
 
for the 1985-86 period. 

The presence of an adapted and productive genotype is likely to be the 
most important factor cont;rbuting to a successful livestock industry, 
particularly in an adverse environment. Also, the introduction of new or 
exotic genotypes is one of the most frequent interventions which has been 
attempted in agricultural development programs. Thus, the goal of the animal
 
breeding components of this project in respect to Brazil, has been to develop
 
and set in motion breeding programs which will enhance the development of
 
adapted and more productive genotypes. In respect to the SR-CRSP, the overall
 
goals have been to generate information or to establish principles which will
 
contribute to the more eff:.cient accomplishment of this task in other regions 
of the world. More specific or limited objectives for the 1985-86 period were
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to analyze the data collected to date on hair sheep under the conditions of
 
Northeast Brazil in order to calculate the pertinent genetic parameters with
 
the goal of utilizing this information to develop appropriate selection
 
programs. Breeding work in the U.S. is devoted largely to evaluating the
 
utilization of more prolific genotypes (Barbados Blackbelly, Booroola Merino
 
and Finnish Landrace) in comparison with selection within existing breeds to
 
increase reproductive rates and to extrapolate results from these studies to
 
other regions. A second goal of work in the U.S. has been to look at
 
reproductive wastage to determine to what extent an increased ovulation rate
 
results in an increase in overall productivity. The latter is a particularly
 
critical question in respect to those strains with high ovulation rates.
 
Breeding work with goats has not progressed to the same degree as that with
 
sheep either in the U.S. or Brazil. Breeding work with goats in Brazil is
 
still largely concerned with breed comparisons particularly with respect to
 
their use in crossbreeding or in new breed formation. Some work in the U.S.
 
has been concerned with genetic parameter estimates with goats.
 

In respect to management, the initial thrust in this project was in
 
support of the dairy goat program in Paraiba. Good progress has been made in
 
this area with respect to the technical aspects of production, but socio­
economic aspects present identifiable constraints. However, our interest in
 
the term management deserves or requires a much broader interpretation than
 
mere support for the dairy prog-am in Paraiba as essentially all interventions
 
would be implemented at the farm level through what might be broadly
 
interpreted as management. This would encompass in addition ,ieat production
 
from sheep arid goats and the level of supplemental feeding which can be
 
justified. The latter poses few technological questions, but does require
 
consideration of the costs and realized response. Some work on an overall
 
production syster which encompasses the many aspects of management is still
 
needed. Research relating to these questions is being conducted at Sobral,
 
Quixada, Paraiba and in the U.S.
 

VI. Research Accomplishments
 

Good progress has been made in the past year in analyses and reporting
 
of collected data. Some of the reports completed during the year are shown in
 
the publications section. Some results will be reviewed in the same general
 
order as the) occurred in the workplan for this year, The numbers in
 
parenthesis refer to the specific idetntification of the report covering this
 
work which is found in the list of publications. The data are too voluminous
 
to cover in this report. Copies of pertinent reports can be provided.
 

Work in the multidisciplinary collaborative project under the leadership
 
of Dr. Kawas (125) has shown that the provision of energy supplements to goats
 
contributed to improved reproductive efficiency primarily through reduced
 
mortality. Energy supplementation also tended to reduce the interval from
 
parturition to first estrus (potential kidding interval) along with some
 
increase in kidding rate. At high levels, the supplemental energy may only
 
result in a substitution for forage. Many other aspects of this study will be
 
reported at a later date.
 

Other work in which Dr. Kawas has collaborated has been concerned with
 
evaluating the feeding value for sheep and goats of a number of native and
 
cultivated plants (112). Included are introduced and cultivated forages such
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as Cunha, sorghums and native brush or browse plants. Reduced forage quality 
was attributed to a decreased dry matter intake and digestibility, decreased 
nitrogen content and increased rumination and total chewing activities.
 
Decreased intake appeared to be associated more with an increase in cell wall
 
components, and a reduction in digestibility more with lignification. Dry
 
matter intake and digestibility were affected by stage of maturity and forage 
specie. Dry matter intake was lower for the grass forages and digestibility 
was lower for the range species. 

In another study, an 84 day growth and digestion trial was conducted to 
determine the influence of level of energy supplementation on forage and total
 
diet dry matter intake by Somali hair sheep (113). The design was completely
 
randomized with four treatments. All animals were offered a protein
 
supplement at 0.5% of the body weight and an energy supplement (cassava meal)
 
at 0.4, 0.8, 1.2 and 1.6% of the body weight. Napier grass greenchop was
 
offered ad liaitum. Forage and total dry matter intake were significantly 
(P<.05) decreased with an increase in energy supplementation. Dry matter 
disgestibility, digestible dry matter intake, body weight and feed efficiency
 
were increased (P<.05) with an increase in the level of energy in the diet. 
Empty body weight was greater (P<.05) for lambs fed increasing levels of
 
energy.
 

Several other studies have been completed and are in process of being
 
analyzed and summarized at the present time.
 

Work in Pariba has been reduced in scope in this time period since Dr.
 
Zometa was :iot present at that site during this budget period. However, some
 
work has been continued and some data have been summarized.
 

A field trial ias completed with goats in which a complete mineral 
mixture was evaluated on three sites in comparison with appropriate controls 
In this study, no response was obtained in weight gains as a result of 
providing a complex mineral mixture. Supporting laboratory work has not been 
completed. The absence of a response in this one study should not be taken as 
conclusive that mineral supplementation is not needed, but it is at least 
suggestive that a marked response to minerals is unlikely. 

Some data have bePn summarized during the year (*, 55) relating to milk 
production from goats in the Northeast. Producer surveys indicate an interest 
in the possibility of cheese production from goats, but a reluctance to 
undertake fluid milk production. They indicated the primary constraints to be 
(a) the genetic potential for milk production of the animals available, (b)
 
feed resources and (c) technical information. Limited data indicate a low
 
level of milk production by local or indigenous types, and selection within
 
native types would be expected to yield slow progress. Several studies have
 
shown that exotic types (Alpine or Anglo Nubian) and crosses between these and
 
local (SRD) give an increased milk yield. The Alpine has a much higher milk
 
yield than Anglo Nubian, but a lower solids content. A number of these
 
exotics or their crosses are already found under farm conditions, at least on 

*Zometa, C.A., M.G.G. Cunha, M. Shelton, W.H. Sousa and PR.M. Leite,
 

1986. Basic Economic Configerations of Goat Milk Production in Semi-Arid 
Brazil. Manuscript Prepared. 
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those which have expressed an interest in milk production. Experience and
 
research to date indicate that the exotics or their crosses can be
 
successfully produced if they are provided with a high level of care. Limited
 
experimental data (unreported) has shown that the Alpine should not be 
utilized unless some improved feeding can be employed. It is not clear at 
present if the same applies to crossbreds. Thus, the potential exists to
 
correct the first limitation, but this question is highly interrelated with
 
the other limitations identified. Several studies (138, 55, 84, 124) have
 
been conducted in which rations have been formulated and tested. In general,
 
available information is not the primary limitation.
 

In those cases where rations have been formulated using purchased
 
ingredients, the costs exceeded the product value obtained in all except the
 
high producing types such as the Alpine. Even in the latter case, the feed
 
costs represented a higher cost of production than could be justified. Thus a 
producer would be faced with the necessity to use by-product or home grown
 
feeds. Several studies have been conducted looking into this possibility (55, 
138). Urea or cultivated high protein forages may be used to some extent to 
reduce the reliance on oilmeal proteins. Algaroba, cassava or molasses can be 
utilized to replace the grain portion of the ration. Economic interpretation 
of the potential for use of these by-products or home grown feeds has not been 
made. Technology availability at the farmer level may indeed be a limitation 
because it is not available to him or that it cannot be implemented by him. 
However, technology is generally available if socio-economic limitations do 
not impede the transfer of information or its adoption by the farmer. At 
present, this is a serious problem with respect to method of forage 
preservation. It is difficult to make hay during the rainy season and 
equipment is limited for making silage. Some research on this problem is 
needed. Work in Paraiba and at Sobra (CNPC) has shown that Cunha (Clitoria
 
ternatea) hay or forage can substitute for purchased inputs of oil meals such 
as cottonseed meal. A wild (non-cultivated plant) legume known as mata pasta 
(Cassia sp.) is not consumed as green forage, but can be used to a limited 
part of the ration in the form of hay or silage. 

Data collection has been completed on a genotype x environment 
interaction study in which three types of lactating goats (Alpine, SRD and
 
crossbreds) were used. Preliminary analysis indicate the expected difference 
between the genotypes in respect to milk production. Supplementation of the 
goats grazing caatinga made a large difference in performance. There is 
evidence of a genotype x environment interaction in which the level of milk 
production by the Alpines declined more rapidly in the absence of 
supplementation. They were also slower in rebreeding with reduced overall
 
breeding efficiency following a lactation period in the absence of 
supplemental feeding.
 

Management of kids is a major problem in attempts to produce milk from 
goats. Some studies have been completed dealing with this point (*, 55, 
75). In general, these studies have shown that kids can be early weaned if 
feeding and management levels are adequate. Whey can be used as a partial 
substitute for milk. 

Fencing is often a major problem with goat production. Cost figures
 
have been obtained compaTring various styles of fencing including electric
 
fencing (140), with projections expressed as a function of area fenced and
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stocking rates. Studies were initiated dealing with methods of preservation 
of wood fences. Results of this type of study would be available at some time 
in the future. Results obtained to date are being summarized in a paper to be 
presented at the IV International Goat Conference (102). 

QUIXADA - MANAGEMENT 

A number of problem areas have been identified in respect to the use of
 
goats for meat production (65, 115). Among these are abortion contributing to
 
low kidding rates, hich kid mortality, slow growth rate and low carcass
 
yields. Some work has been completed in the U.S. relating to abortion (95,
 
96).
 

Energy level in the ration significantly affects level of abortion. A
 
period of feed restriction also elevated abortion, but in this study exercise
 
was not shown to have an effect. Other work conducted in the U.S. has shown 
that real-time ultrasonic scanning can be successfully used in pregnancy
 
testing of goats. However, this work suggests that it may not be practical to 
use it for this purpose under practical producer conditions, but it may be 
useful in research relating to abortion. High mortality has been observed at 
other locations, but the causes and potential corrective measures need to be
 
explored. Work completed in Brazil (collaborative project) suggests that the
 
provision of supplemental energy contributes to improved reproductive rates 
with much of the effect shown to be derived from improved kid survival. 
Crossbreeding studies have Shown that the use of exotic breeds such as the 
Anglo Nubian will increase kid growth rates. Selection within strains or 
breeds seems less encouraging.
 

Studies are being conducted at Quixada relating to choice of breeding
 
season for both sheep and goats. Results are not yet available.
 

In work completed in the U.S. (23) heritabilities of weights in goats 
were generally low. Earlier studies have also suggested low heritabilities 
for carcass traits. Most of typical environment variables affect birth and 
weaning weight, grow,'th and survival. Also, in this study, later kiddings 
produced more weight through increased twinning and improved kid survival. 
However, the desirability of delaying breeding season may be affected by 
market dates or the interaction of market requirements with weight or 
condition of the animals. Overall reproduction problems may relate to level 
of nutrition and development Data collected in the U.S. (173) derived from 
meat goats were analyzed to determine the relationship of age and weight at 
breeding. In this study, involving 305 meat type goats, size at fall breeding 
had a great influence on kid production at one year of age. Age was largely 
without effect except as explained by size. The percent of does kidding at 
one year of age was less than 15% for those weighing less than 15 kgs. at the
 
time of exposure to males as compared to over 75% for those weighing 25 kgs. 
or more. An important relationship also exists between body weight and 
reproductive performance of adult aninals which includes not only the % 
kidding but the number of multiple births as well. These data are interpreted 
as though the variation in size relates to environmental modification of the 
same genetic size, and should not be interpreted to apply to goats with 
inherent differences in body weights. These data relating to the importance 
of development would be expected to apply to other types of goats, but the 
actual weight values would likely differ for other breeds or genotypes. 
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SOBRAL - MANAGEMENT
 

One study was conducted during the year to study the effect of a number 
of variables (presence of shade, time of day and level of feed intake) on body
 
temperature, respiratory rate and growth rate of hair sheep in Brazil (111). 
All the environmental variables studied influenced respiratory rate. However,
 
with increase in respiratory rate, the animals were generally able to maintain
 
their body temperature within the normal range. Respiratory rates were not 
excessive suggesting that under the study conditions temperature stress was 
not a major problem. It should not be assumed that the same would be true of
 
the grazing animal.
 

U.S. - MANAGEMENT
 

Among ewes which are reasonably well or adequately developed for the
 
breed, increased feeding at or prior to breeding (flushing) improved
 
reproductive level for those bred early in the breeding season (relative to
 
photoperiod) but had much less effect during the peak of the breeding season
 
(189).
 

Chemical castration was investigated (181) for potential use in
 
developing areas. One particular interest was in connection with delayed 
castration until preliminary selection of breeding animals could be made. In
 
this particular case, the results were not satisfactory, but it may be found 
more suitable for use earlier in life. 

An experiment is underway to contra- two levels of management for meat
 
and fiber producing goats. The -esults are not yet available for analyses.
 

In another case, an experiment was performed to study the effects of 
amount of crude protein supplementation (133, 100, and 67% of NRC 
requirements) and the time that supplementation was initiated (mid- or late 
gestation, or at parutrition) on ewe and lamb performance. Preliminary 
results show no consistent differences in weight, but there was some increase 
in fleece weight with increasing protein level and increasing duration of 
supplementation. Lamb growth rates (average daily gain, ADG; 14 and 28 day 
adjusted weights) were consistently improved in lambs raised by ewes receiving 
the higher protein supplements for a longer period of time. Also, differences 
in ADG between single and twin lambs were smaller in the low protein and
 
control groups than in the high protein groups. 

BRAZIL - BREEDING 

A number of manuscripts relating to genetic improvement of hair sheep 
have been prepared from the graduate programs of A.A.O. Fernandes (114, 115) 
and E.A.r. Figueiredo (22, 121) who have completed advanced degrees in Animal 
Breeding at Texas A&M. The environmental factors and genetic parameter 
estimates obtained from these data generally conform to the values obtained 
from the literature which previously were largely derived from wool sheep. In 
general, the heritability estimates were reasonably high indicating a good 
potential for selection. Reproductive performance tended to be reasonably 
good in comparison to Brazilian conditions. However, body weights or weight 
gains were low requiring that the animals be kept for a long time prior to 
market or slaughter. There is an immediate need for improvements in 
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management to correct this problem. Studies are being initiated relative to
 
breeding dates and supplemental feeding schedules. 

Simulation studies (121) based on data obtained at 5obral and Quixada 
indicate that in terms of efficiency of production, caution should be 
exercised in long term selecting for increased size. The genetic level for 
milk production was without a marked effect on efficiency. On the other hand, 
the genetic potential for increased lamb production, based on simulation 
results, did improve the efficiency of meat produ:tion. As a word of caution, 
these studies involved input data for lamb survival from the experimental 
flock at Quixaeda (EPACE), which was better than average in respect to lamb 
survival. Thus the results might have been different utilizing a different 
set of inputs. 

Some more recent analyses have been completed during the year relating
 
to the goat crossbreeding project at Quixada (65, 115). These data point out
 
some of the problems relating to reproduction. Breed differences are
 
indicated in prolificacy, growth and mortality.
 

Two breeding projects were included in the work plans which were to be 
conducted at Sobral. One of these had to do with initiating a selection 
program to develop a meat type goat from a crossbred foundation. However', 
during the year the emphasis was switched from meat to milk, and in any case 
no data have been generated to the extent that any type of analysis could be 
attempted. Hopefully, the work on development of a meat type goat can be 
carried on at another location. 

The secc-d project related to improvement of sheep at the farm level by
 

use of improved rars to increase the growth rate and eliminate genetic
 
defects. Although this was originally projected to utilize rams of each of 
the three recognized breeds participating, farmers have all requested sires of 
the Santa Ines breed. Thus the experiment has resolved itself into an 
evaluation of the results of crossing tG this breed at the producer level. 
Results to date have been very positive and encouraging in respect to growth 
rates (127). No unusual problems have been encountered in respect to 
reproductive performance or survival. However, with continued grading up to 
Santa Ines males, the flock structure will shift from Crioula to percentage 
Santa Ines females. Thus this project should, based primarily on time trends, 
provide an evaluation of the results of such grading up process. This is of 
considerable importance in the Northest as a similar shift is occurring or 
will occur throughout the industry.
 

The results obtained to date in breeding projects have been used to
 

formulate preliminary recommendations relative to breeding policies for sheep 
and goats in the Northeast (121, 127, 129, 130).
 

BREEDING - U.S. 

A partial analysis has been completed utilizing the records obtained on 
meat goat flocks maintained in the U.S. (23). The results have been briefly
 
mentioned at another point in this report. 

In another study (104) Angora x meat goat crosses have been made in the 
U.S. There is an increasing interest in developing an Angora Goat or Mohair 
industry in areas where they have not previously existed. Crossbreeding to 
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non-Angoras is one technique to establish new flocks or populations. The F1
 
from this cross produces a very low yield of fiber (much less than 1/2 that of
 
the pure Angora). Also, the various percentage Angoras continue to produce
 
kemp in the fleece. The F1 animals show a good hybrid vigor response in kid
 
production.
 

Selection for increased lambing rates (26) of existing or endogenous
 
breeds offers the potential to increhse production. However, all indications 
are that the response would be slow suggesting that in both the U.S. and in 
areas such as the study area in Brazil either crossbreeding or selections
 
based on crossbred foundations should be considered. 

In an evaluation of the prolific genotypes (190) animals which wre
 
carriers of the F gene from Booroola had mean ovulation rates of 2.40 as
 
compared to 2.03 for 1/2 Finnish Landrace and 1.46 fur pure Rambouillet.
 
Under Texas conditions, the Barbados Blackbelly have not shown a particularly 
high ovulation rate. Other studies have shown a high loss rate or a great
 
disparity between ovulation rate and embryos present particularly at the 
higher ovulation rates (53), Even so the high ovulating types result in an
 
increased number of triplet or greater births. Under production conditions of
 
this area, triplet parturitions resulted in fewer lambs raised than twin 
parturitions, but more lambs were weaned from triplet parturitions than for
 
singles (43).
 

VII. Significance of Findings
 

This project has been concerned with breeding of sheep and goats for 
meat and milk production. This work nas been conducted in both Brazil and the 
U.S. with the exception that the work with milk goats has been limited to
 
Brazil.
 

In respect to management, the work has been concentrated on milk goats
 
at EMEPA (Paraiba) and general nutritional investigations under the
 
supervision of Dr. Kawas at Sobral. The latter was funded by the TAMU p'oject
 
for the 1984/85 period and jointly with other projects (N.C. State, Utah
 
reproduction) for the 1985/86 period. In addition, some of the more general
 
aspects of management have been treated in Paraiba and at Sobral and Quixada
 
in Ceara. Data, in respect to milk production at the farm level, is generally 
adequate to provide a basis for making technical recommendations. This 
applies to various aspects of nutrition and management. Economic limitations 
appear to present constraints. The broader aspects of management relative to 
meat production of both sheep and goats is less well advanced. Technology is 
less a constraint than socio-economic factors. However, economic 
interpretations require response data to potential practices such as change of 
breeding season and levels of supplemental nutrition. Some of these data are 
lacking. Although socio-economic constraints may be serious, the primary 
means of attacking these by means of research is by making the industry more 
efficient through interventions at the producer level. 

Animal breeding is a very important concept in respect to animal 
production in an adverse environment. Work in this area has been conducted at 
Sobral and Quixada in Brazil and in the U.S. Due to long term and continuing 
nature work in this field, one never reaches a definitive endpoint. However,
 
work completed to date seems adequate to indicate future direction in breed 
choice and breeding policy. In brief, the indications are that appropriate 

B-21
 



selection programs be designed and carried out with each of the available 
breeds of hair sheep in Brazil. Genetic parameter estimates have been
 
calculated under Brazilian conditions to facilitate this effort. Similar
 
programs are indicated with hair sheep in the U.S. There is a need and a
 
potential gain from effective crossbreeding programs, but there is a problem
 
with appropriate sire breeds. Some work, at least in Brazil, needs to be
 
directed toward this end. Work with goats is less advanced. Breed 
comparisons have been completed along with some crossbreeding studies. It is
 
recommended that local breeds be preserved and improved. Genetic parameter
 
estimates for goats have not been calculated under Brazilian conditions, but
 
some values have been reported for meat goats in the U.S. Current indications 
are that selection within breeds will yield a slow response. As a result, the
 
current recommendations are that selection for both meat and milk be made on
 
crossbred foundation to increase genetic variability and genetic progress.
 

VIII. Future Direction 

It is currently projected that this project will go through a phase out 
process in the 1986/87 period and will not be present in Brazil beyond
 
September 1987. It is the general belief of the PI that some advantage can be
 
realized from a continued low level involvement with the Brazil program to
 
permit recovery of the maximum amount of results from cooperative programs to 
date. Also, participation in some type of regionalization or outreach program
 
in the 1987/88 period would appear to be indicated.
 

During the phase out period, as presently scheduled, the effort will be
 
concentrated in three areas. These are to contribute to and to participate in 
the IV International Goat Conference, prepare manuscripts for potential 
publication from results obtained to date ar,d to assist Brazilian co-workers 
in the formulation of future projects and programs, particularly in respect to 
animal breeding, as influenced by the phase out of the SR-CRSP. Some
 
advantage would be realized from a continued low level involvement in Brazil 
with respect to both breeding and management. 

IX. Funding
 

Subgrant - $135,000
 
Matching - $ 44,955 
Host country contribution - unknown 
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motivation to contribute to the conduct of multidisciplinary research
 
on small ruminants and their producers. 

B. Develop long-term reliable data bases on cooperating producer farms
 
to provide animal performance data to EMBRAPA researchers and to 
allow whole-farm economic modeling to be carried out.
 

C. Develop cooperative research projects with biological sciences to
 
gain better understanding of producer rationale for sheep and goat 
production practices.
 

D. Publication and dissemination of research results representing a wide
 
variety of research and which will contribute to a better 
understanding within the scientific community of small ruminants and 
their place in selected rural economies of developing countries.
 

VI. Objectives 

Complete a review of the periodical surveys covering production system
 
description, animal performance, genetic abnormalities, resource allocation, 
and animal management systems. 

Testing of new technologies in collaboration with the biological 
sciences. Identification and description of target area would constitute the 
first phase of this research activity. 

Description ot dairy goat production in Northeast Brazil
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VI I. Research Accomplishments 

A review of the economic studies in Brazil showed that sheep and goats
 
are important components of farming systems in the semiarid tropics of
 
Brazil. In the higher rainfall areas, small ruminants are usually grazed with 
cattle on mixed farms that typically produce maize, beans, and tree cotton. 
As rainfill decreases, goats become more important relative to hair sheep and 
cattle and cropping activities also decrease. During drought periods, goats
 
become relatively more important.
 

Land management reflects minimal levels of capital inputs resulting in
 
little control over grazing or animal management. Use of crop residues and
 
forage crops was primarily for cattle, then sheep with goats accorded lowest
 
priority. Offtake rates for sheep exceeded that for goats in good years but 
not in bad years, but overall small ruminant offtake levels were low 
reflecting high mortality rates, low fecundity, and herd reductions which
 
occurred during the study period. Current management systems and resource 
constraints make it difficult to implement genetic upgrading of current 
herds/flocks or to target specific range/forage imnrovement strategies at
 
small ruminants. Also, researchers should realize that climatic fluctuations 
will continue to have larger technical and economic impacts upon farm resource 
productivity than will improved technology generated by CNPC/SR-CRSP
 
prograins. Climatic variability will also make it difficult to carry out sound
 
on-farm validations of potential technologies. 

The site description was completed for the technology evaluation study.
 
The Saco do Belem Agrarian Reform project was chosen as the site. The project
 
is divided into tnree areas with 66 smallholders per area. Each smallholder
 
received four parcels of land: 0.5 ha for a house, 5.0 ha for crops, 20.0 ha
 
for improved pasture, and 62.5 ha for community native pastures.
 

Fifty-one smallholders were surveyed in early December 1985, a total of 
17 per area. Most of the smallholders had settled at the project site, except
 
in area III where less than two-thirds of them were living at the project.
 
The living conditions were very poor. Most of the smallholders ate meat no
 
more than once a month. 

A majority of the producers lived, farmed, and grazed their animals on 
the 20.0 ha parcel and did not follow the land use pattern planned by INCRA. 
The farmers had an average of 4.06 ha of land in cultivation. The average 
herd size was 17 goats, 16 sheep, and 10 head of cattle. The majority of the 
animals received no supplementation. The only reproductive practice in use 
was castrating the young male animals. The animals were vaccinated an average
 
of once a year and dewormed an average of twice ; year. Most of the producers 
had a good knowledge of the plant species which existed on their land 't had 
no idea on how to improve the production of forage material. Most of the 
animals were marketed through buyers which came to the project. 

The major constraints to improving the production system at the project 
were judged to be nutritional constraints during the dry season, the poor 
health condition of the animals, lack of a controlled breeding season and good 
breeding animals, lack of the proper facilities, lack of credit, training, and 
the poor infrastructure in general. The technology to be recommended to the 
smallholders will focus on improving the health conditions of their animals, 
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improving the nutritional state of the pregnant and newborn animals, and
 
selecting better animals for reproduction purposes. 

The production systems used by producers of dairy goats in Northeast 
Brazil were described. Seventy-one producers were surveyed in the States of 
Paraiba, Pernambuco, and Rio Grande do Norte. Most producers were found to 
have a mixed production systerii consisting of crops, cattle, sheep, and goat 
production. Only 13% of the producers surveyed produced only goats. Sixty­
six percent of the producers in all states held all species. The average goat 
herd consisted of 196, 134, and 83 herd in Paraiba, Pernambuco, and Rio Grande 
to Norte, respectively. Producers in Paraiba had the largest number of does 
(96), with 46% in lactation. The does in Pernambuco had an average lactation
 
period of 150 days, which was substantially higher than the average for the 
other states. The average milk production varied between 0.74 and 1.20 liters 
per day. Eighty percent of the dairy goat producers in Rio Granda do Norte 
consume all the milk on the farm, while 20% process the milk into cheese for 
sale after meeting family requirements. Seventy-one percent of producers 
surveyed in Paraiba and Pernambuco sell their milk products commercially, 
while 29% consume the milk on the farm. Two market channels were found to 
exist for the milk products: Seventy-one percent of the producers sold their 
products to middlemen, while 29% sold their products in local markets or on 
the farm.
 

VIII. Funding 

Grant No. AID/DAN-1328GSS-4093-001 from 1985/86 subgrant: $289,529
 

Matching Contribution from 1985/86 subgrant: 96,510 

B-44
 



BRAZ I L 

Economics - Winrock International 

Books and Chapters in Books 

Redfern, J. M., J. A. Yazman, A. J. DeBoer, P. J. Howard and M. D. Norman. 
1985. The Goat Milk Industry of Northern Arkansas and Southern Missouri. 
Winrock International, Morrilton, Arkansas. pp. 145. 

WI nrock-Economi cs 

Theses--(SR-CRSP)
 

PhD
 

Gutierrez-Aleman, N. 1983. Characterization and Linear Programming Analysis

of Sheep and Goat Production in the Sertao Zone of Northeast Brazil. Purdue 
University, Lafayette. 159 pp. Winrock-Economics 

M. S.
 

De Moraps Eloy da Costa, 0. 1981. Oferta de Exportacao de Peles de Caprinos 
e Ovinos. (Export Supply of Sheep and Goat Skins.) Dept. of Agricultural

Economics, Federal University of Ceara, Fortaleza, Brazil. 60 pp. 

Wi nrock-Economics 

DeSouza Neto, J. 1981. Analise Econometrico da Oferta de Caprinos e Ovinos
 
no Ceara, Brdizil. (An Econometric Analysis of Sheep and Goat Supply in Ceara
 
State, Brazil.) Dept. of Agricultural Economics, Federal University of Ceara,
 
Fortaleza. Brazil. 89 pp. Winrock-Economics
 

Norman, M. D. 1982. An Economic Analysis of the Dairy Goat Industry in 
Northern Arkansas and Southern Missouri. University of Arkansas, 
Fayettevil le. Wi nrock-Economi cs 

Theses-(Supporti ng)
 

Howard, P. J. 1984. The Economic Feasibility of Dairy Goat Milk Marketing in 
the United States with an Overview of the Dairy Goat Industry. University of 
Florida, Gainesville. Wi nrock-Econonics 

Gutierrez, N. F., A. J. DeBoer and E. Ospina. 1981. Un Modelo Econometrico 
para la Ganaderia de Carme en Colombia; 1950-1970. (An Econometric Model of
 
the Columbian Beef Sector: 1950-1970.) Revista de Planeacion y Desarrollo.
 
13(3):91-102. Canadian J. Ag. Econ. 30(1):61-70. Winrock-Econoinics
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Journal Articles. Refereed (SR-CRSP)
 

Neto, J., N. Gutierrez-Aleman and M. M. Amin. 1984. Un Modelo de Oferta para 
Pequenos Ruminantes no Estado de Ceara, Brazil. Revista de Economia Rural
 
(Brazil), 22(2):177-191. Winrock/CNPC-Economics
 

Manuscripts Submitted or In Press (SR-CRSP)
 

Gutierrez-A., N. and A. J. DeBoer. 1984. Traditional Farming Systems in the
 
Sertao of Ceara, Northeast Brazil: VI. Capital, Income and Cost Structure. 
Tropical Agriculture. Submitted. Wlnrock-Econamics
 

Gutierrez-A., N., A, J. DeBoer and R. D. Hart. 1984. A Bioeconometric Model
 
of Small Ruminant Production in the Semiarid Tropics of Northeast Brazil: I. 
Model Description and Components. Agricultural Systems. In Press.
 

WI nrock-Economics 

Gutierrez-A., N., A. J. DeBoer and E.W. Kehrberg. 1984. A Bioeconometric 
Moael of Small Ruminant Production in the Semiarid Tropics of Northeast
 
Brazil: II. Linear Programming Applications and Results. Agricultural
 
Systems. In Press. Winrock-Economics 

Gutierrez-A., N., A. J. DeBoer and J. Ubiraci. 1981. Iteragoes de Recursos e 
Caractisticas Economicas dos Criadores de Ovinos e Caprinos no Ser ao do 
Ceara, Nordeste do Brasil. Resultados Preliminares. EMBRAPA Bul 2tin. 
Submitted. Wi nrock-Economi cs 

Gutierrez-A., N. and F. A. Ponce de Leon-B. 1984. Traditional Farming 
Systems in the Sertao of Ceara, Northeast Brazil: I. Description of Small
 
Ruminant Management. Tropical Agriculture. Submitted. Winrock-Economics
 

Neto, J., N. Gutierrez-Aleman and M. M. Amin. 1984. Un Modelo de Oferta para
 
Pequenos Rumirates no Estado de Ceara, Brazil. Revista de Economia Rural
 
(Brazil), In Press. Winrock-Economics 

Abstracts (SR-CRSP) 

Gutierrez-A, N., A. J. DeBoer and J. U. Alves. 1983. Caracteristicas 
Economicas de los Sistemas de Produccion de Pequenos Rumiantes en el Sertao de 
Ceara, Brasil. ALPA Mtg., Santiago, Chile. Abst. SE-4.Winrock-Economics 

Gutierrez-A, N., A. J. DeBoer and E.W. Kehrberg. 1983. Modelo Matematico 
para Avaliar Tecnologias Pecuarias a Nivel de Toda la Finca en el Nordeste de 
Brazil. (Mathematical Model to Evaluate Livestock Technology at Whole-Farm 
Level in Northeast Brazil.) ALPA Mtg., Santiago, Chile. Abst. SE-22. 

Wi nrock-Economics 

Gutierrez, N. F., A. J. DeBoer and V. Vieira. 1982. An Economic Analysis of
 
Potential Technology Packages for Increasing Meat Goat Production in Ceara 
State Nurtheast Brazil. Proc. 3rd Int'l. Conf. on Goat Prod. and Dis., 
Tucson, AZ. p. 512. Winrock-Economics 
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Abstracts (Supporting)
 

Howard, P. J., A. J. DeBoer and R. Ward. 1982. Demand and Market 
Characteristics of Selected Dairy Goat Products in the United States: Results 
of Producer and Consumer Surveys. Proc. 3rd Int'l. Conf. on Goat Prod, and 
Dis., Tucson, AZ. p. 358. Winrock-Economics 

Norman, M. D., J. M. Redfern, J. A. Yazman, A. J. DeBoer and W. A. Halbrook. 
1982. Production of Dairy Goat Milk on Small Farms in Arkansas and 
Missouri. Proc. 3rd Int'l. Conf. on Goat Prod. and Dis., Tucson, AZ. p. 298. 

Wi nrock-Economics 

Technical Communications (SR-CRSP)
 

da Costa, 0. M. E., N. Gutierrez-A. and M..Amin. 1984. Export Supply
 
Relationships for Brazilian Goat Skins. SR-CRSP Tech. Rpt. #44.
 

Wi nrock-Economics 

Gutierrez, N. F. 1980. Preliminary Results of Socioeconomic Baseline Survey
 
in Ceara State, Northeast Brazil. Seminar at Nat'l. Goat Res. Ctr., Sobral,
 
Brazil. Wi nrock-Economics 

Gutierrez, N. F. and A. J. DeBoer. 1982. Marketing and Price Formation for 
Meat Goats, Hair Sheep and their Products in Ceara State, Northeast Brazil. 
Proc. 3rd Int'l. Conf. on Goat Prod. and Dis., Tucson, AZ. pp. 50-54.
 

Wi nrock-Economi cs 

Gutierraz, N. F., A. J. DeBoer and Jose Ubirici. 1981. Interacoes de
 
Recursos e Caracteristicas E onomicas dos Criadores de Ovinos e Caprinos no 
Sertao du Ceara, Nordeste do Brasil. (Some Resource Interactions and Economic 
Characteristics of Sheep and Goat Producers in the Sertao of Ceara State, 
Northeast Bruzil; Preliminary Results.) Presented to ist Nat'l Symp. on Trop. 
Sheep and Goats, Fortaleza, Brazil. Also: EMBRAPA/CNPC Boletim de Pesquisa 
Numero 3. pp. 49. Winrock-Economics 

Gutierrez, N. F., A. J. DeBoer and J. Ubirici. 1981. 0 Papel do Economista
 
Agricola Dentro de Uma Equipe Multidiciplinar, no Caso de Caprinos; Alguns
 
Resultados Preliminares Sobre as Caracteristicas dos Ovvos-Caprinos-Cultores 
no Sertao do Ceara. Presented to the 19th Brazilian Congr". of Rural Economy 
and Sociology, Olinda, Pernambuco, Brazil. Winrock-Economics 

Neto, J., N. Gutierrez and J. DeBoero 1984. Statistical Analysis of Small 
Ruminant Supply in Ceara State, Northeast Brazil. SR-CRSP Tech Rpt. #37. 
NTIS #PB8-4-193671. CNPC/Winrock - Economics 

Queiroz de, J. S., and N. Gutierrez-A. 1985. Ecology and Management of 
Traditional Small Ruminant Production in Ceara, Brazil: Status and Research 
Needs. Proc. Int'l Rangeland Resources Development Symposium. Range 
Management. Wi nrock-Economi cs 

Souza-N., J., N. Gutierrez-A., and A. J. DeBoer. 1984. Statistical Analysis 
of Small Ruminant Supply in Ceara State, Northeast Brazil. SR-CRSP Tech. 
Series Paper No. 378. Winrock-Economics 
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Technical Communications (Supporting)
 

DeBoer, A. J, 1982. Goat and Goat Product Markets and Market Prospects: An 
International Perspective. Proc. 3rd Int'l. Conf. on Goat Prod. and Dis., 
Tucson, AZ. pp. 37-44. Winrock-Economics
 

Gutierrez, N. 1985. Economic Constraints on Sheep and Goat Production in
 
Developing Countries. FAO Expert Consultation on Increasing Small Ruminant 
Production. Sofia. FAG of the United Nations, Rome. Winrock-Economics 

Redfern., J. M., P. J. Howard, M. D. Norman, J. A. Yazman and A. J. DeBoer. 
1983. Fhe Goat Milk Industry of Northern Arkansas and Southern Missouri: An 
Economc Analysis. Winrock Int'l. Report. Winrock-Economics 

Redfern, J. M., M. D. Norman, P. D. Rundle, A. J. DeBoer and J. A. Yazman.
 
1983. Dairy Goat Budgets Indicate that Costs Exceed Returns in Average 
Herds. Arkansas Farm. Vol. 32 no. 1. Winrock-Economics 

Redfern, J. M., J. A. Yazman, A. J. DeBoer, P. J. Howard and M. D. Norman. 
1984. The Goat Milk Industry of Northern Arkansas and Southern Missouri. 
Winrock Research Rpt. Winrock-Economics 

Rundle, P. D., J. M. Redfern, A. J. DeBoer, J. A. Yazman, P. J. Howard and M. 
D. Norman. 1983. Combining Market Feasibility Analysis and Enterprise 
Budgeting to Evaluate the Potential of a Small Dairy Goat Industry. Am. Agr. 
Econ. Assoc. Mtg., Purdue. Winrock-Economics 

Verbal Presentations 

Gutierrez, A., N. 1981. Preliminary Results of Socio-Econornic Baseline 
Survey in Ceara State, Northeast Brazil. Nat'l. Goat Res. Ci;r. Seminar, 
Sobral, Brazil . Winrock-Economics 

Gutierrez, A., N., J. DeBoer and J. Ubirici. 1981. Some Resource 
Interactions and Economic Characteristics of Sheep and Goat Producers in the 
Sertao of Ceara State, Northeast Brazil. Preliminary Results. Presented at 
1st Nat'l Symp. on Trop. Sheep and Goats, Fortcleza, Brazil. 

CNPC/Wi nrock-Economics
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SR CRSP
 

ANNUAL REPORT
 

1985-86
 

I. Project Title: University of California at Davis 

Animal Health Project 

II. Host Country: Brazil 

III. Principal Investigator: Harvey J. Olander 

IV. Personnel: Host Country Co-Workers: 
F. Arruda 
J. Santa Rosa 
M. Berne 
S. Alves 

U.S. Co-Workers: 
C. Brown
 
E. Biberstein
 
A. Damassa
 
N. Baker
 
D. Brooks
 
N. East
 

V. Introductory 

The University of California Animal Health Project has directed its 
investigations toward the control of major disease problems of small ruminants
 
in northeast Brazil as perceived by the Brazilian animal scientists and animal
 
holders. The major disease problems identified and chosen as likely targets 
for a successful research effort and meaningful developmental effects in
 
Brazil were caseous lymphadenitis, intestinal parasitism and pneumonia. The
 
significance of these problems was confirmed by field surveys early in the
 
course of the project. The impressions derived correlate well with the
 
generally accepted perceptions of the situation in sheep and goats throughout 
the world. It is also generally recognized that lack of water and poor 
nutrition are major causes of livestock losses but also are contributing 
factors to poor animal health in arid countries, especially those with 
depressed economics. 

When the SR-CRSP began its involvement in Brazil, the CNPC had a 
meaningful ongoing research program in parasitology. Also, a project on 
pneumonia consisting primarily of a necropsy survey had also been initiated, 
but it needed microbiological laboratory supp'rt for more meaningful develop­
ment. The CNPC had had limited involvement with caseous lymphadenitis,
 
consisting of casual clinical surveys and sporalic testing of vaccirnes which
 
had been provided by other Brazilian research stations. 
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From the onset, the U.C.Davis Animal Health project has supported the 
furtherance of Brazilian research efforts by providing consultation, technical 
equipment and supplies and especially by promoting the training of local 
people as technicians in the various laboratories. The major research thrust
 
of the project has been the study of caseous lymphadenitis. That effort has 

resulted in the establishment of a functional microbiology research laboratory 
to service other CRSP and CNPC Animal Health projects. This was accomplished 

primarily through the development of facilities and the training of competent
 
laboratory personnel. 

VI. Research Accomplishments 

CASEOUS LYMPHADENITIS AT DAVIS
 

A major accomplishment of the project in 1985-86 was the preliminary
 

experimental development and the demonstration of considerable efficacy of a 
toxoid vaccine to protect goats from disseminations of infection from the site
 
of inoculation.
 

Two groups of five goat kids each were vaccinated subcutaneously twice 
at a two-week interval with two different concentrations of a formalized
 
exotoxin of Corynebacterion Pseudotuberculosis, along with Freund's incomplete 
adjuvant. Twenty days subsequent to the second vaccination, these kids, along 
with five unvaccinated controls, were inoculated intradermally with live C. 

pseudotuberculosis. Animals were monitored for 13 weeks. At necropsy, five 

of the ten vaccinated animals had no C. pseudotuberculosis lesions, three had 
abscesses limited to the inoculation site and draining lymph node, two had 
disseminated abscesses and the fifth had a single abscess in an internal 
node. Serologically, nine of the ten vaccinated animals developed positive 
antibody titers to the organism's oxotoxin within one week post-infection. 
The tenth sero- converted one week later, whereas the group of control animals 
required three weeks to develop a positive antibody response. Antibodies to 
the exotoxin early in infection may protect against spread of the organism. 

All animals were injected intradermally at regular intervals with a skin 
test reagent made of fragmented bacterial cells. There were no positive skin 
reactions prior to challenge. After challenge, grossly observable responses 
increased throughout the trial. Skin testing may prove useful in certain 
clinical and experimental situations. 

The work has been published in the American Journal of Veterinary
 
Research and was reported at the Workshop of the SR-CRSP at the CNPC in 
Sobral, April 14-18, 1986. 

There is a need to test this procedure more extensively with varied 
regiments under field conditions. We assume that the challenge of natural
 
exposure is less severe than our experimental procedure and protection will be 
more complete. 

CASEOUS LYMPHADENITIS & OTHER BACTERIOLOGIC STUDIES AT CNPC 

The collaborative projects on caseous lymphadenitis in Brazil, projected
 
in the workplan for 198'-86, have not proceeded as hoped. After a brief period 
of sharing the facilities, Paulo Almeida, the Brazilians bacteriologist, and
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Eugene Johnson, the IICA consultant, refused to work with one another. 
Almeida has left the CNPC. Johnson has continued to utilize the facilities
 
and support provided by the SR-CRSP, but he has considered his efforts to be 
for his personal benefit only, even when work plans, materials and data which 
has been instigated, provided and developed by others has been the basis for 
his output (his attempts to publish two papers without the permission,
knowledge or acknowledgement of other contributors of materials and data have 
made the veracity of his work questionable. The editors of Veterinary
 
Microbiology have questioned his results, also.
 

Nevertheless, Johnson is using a test, a Diffusion in Gel-Enzyme Linked
 
Immunoassay, for detecting C. pseudotuberculosis infection, which is new in
 
goats. Unbiased testing will be required to assess the value and significance
 
of the test.
 

Allegedly, Johnson has also been working with scientists at EPABA in
 
Bahia on a vaccine prepared from an age-attenuated culture. I have no direct
 
knowledge of the status of that work. He has also been utilizing materials 
collected from and by the CRSP multidisciplinary project at CNPC to follow the 
kinetics of antibody production and immunotransfer in lactating goats and
 
kids.
 

Prior to their falling out, Johnson and Almeida completed a paper
 
describing the results of a three-year mastitis project, as planned and 
maintainea by the U.C. Davis Animal Health Project at Fazenda Pendencia, in 
Pernambuco, prior to their arrival a CNPC (the authors did not credit the 
Animal Health Project for any role in the project). 

PNEUMONIA STUDIES AT CNPC
 

In limited studies on Pneumonias, J. Santa Rose, in collaboration with
 
Johnson, demonstrated that Pasteurella and Corynebacterium spp. were the most 
commonly associated bacteria at the CNPC. More extensive and more critical
 
studies are needed to assess the significance of these findings.
 

PARASITOLOGY AT CNPC
 

The parasitology project to determine the seasonal dynamics of nematode
 
infections in goats has completed the collection of materials and data for the 
final year of the study. Compilation of the data is not completed.
Facilities at Saco do Belem are being developed to critically assess strategic 
anthelminthic regimens based on the seasonal dynamics demonstrated 
previously. Studies on the parasitologic aspects of the multidisciplinary 
project were abandoned by the scientists in Sobral as being incompatible with 
the overall purpose of the project. 

Isolation and veterinary clinical facilities planned for construction in 
1985-86 have been abandoned by the CNPC administration. 

VII. Significance of Findings
 

The several diagnostic tests developed in the research on caseous
 
lymphadenitis will be of great value in continuing research, but also in the
 
diagnosis of the disease in the field. This will be of special significance
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to small holders in protecting them from the unexpected losses associated with
 
subclinical disease. These tests will also aid in developing rational
 
culling, eradication and vaccination programs.
 

If the efficacy of The toxoid vaccine in proven in the field, this
 
simple preparation ano pro.edure will provide considerable assurance for small 
and large goat holders ;n reducing losses at slaughter. The finding of 
multiple internal abscesses in clinically normal animals after an extensive 
investment of time and other resources can represent a major loss. In a 
similar fashion, strategic anthelminthic programs that may develop from the 
studies on seasonal dynamics of parasitism would result in superior and less 
expensive control of parasitic diseases. 

VIII. Future Directions
 

Work plans for 1986-87 are limited by the reduction of project support to less 
the 50 percent of the previous budget. The major effort will be the 
establishment of field trials for testing the efficacy of the toxoid vaccine. 

IX.Fundi ng 

Subgrant amount $151,500 
U.C. Matching 55,834 
Brazil (Overhead and 1.0 scientist year salary) 35,000 
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BRAZIL 

Health - University of California, Davis 

Books and Chapters in Books
 

Adler, H. E. 1981. Caprine Mycoplasmosis. In Goat Production. (C.Gall,
 
Ed.) Academic Press, New York. pp. 462-466. UCD-Health 

Theses--(SR-CRSP) 

PhD 

Brown, C. C. 1986. 
of California, Davis. 

Caseous Lymphadenitis of Goats. PhD. Thesis, University 
UCD-Health 

Padilha-Charles, T. N. 1985. Epdemiology of Gastrointestinal Nematode
 
Parasites of Cattle and Sheep Grazinj Trrigated Pastures in the Sacramento
 
Valley, California, U.S.A. PhD. Thesis. University of California, Davis.
 

UCD-Health
 

M. So 

Birnie, E. F. 1983. The Prevalence of Bacteria and Mycoplasma in Caprine

Milk and the Relationship of Udder Infection to Age, Breed, Duration of 
Lactation, Length of Non-lactating Period and Month of Kidding. MPVM Thesis,
 
University of California, Davis. UCD-Health
 

East, N. E. 1981. The Prevalence of Bluetongue Virus in Some Selected
 
(California) Counties. MPVI', Thesis, University of Californiia, Davis.
 

UCD-Health
 

Journal Articles, Refereed (SR-CRSP) 

Brown, C. C., H. J. Glander, E. L. Biberstein and S.M. Morse. 1986. IJse of
 
Toxoid Vaccine to Protect Goats Against Intradermal Challenge Exposure to 
Corynebacterium pseudotuberculosis. Am. J. Vet. Res. 47:1116-1119. 

UCD-Health 

Brown, C. C., H. J. Olander, E. L. Biberstein and D. Moreno. 1985. The 
Serological Response and Les;'ns Produced in Goats Experimentally Infected 
with Corynebacterium Pseudotuberculosis of Caprine and Equine Origin. Am. J. 
Vet. Res. 46:23 -F. UCD-Health 

Silva, A. E. D., M. U. D. Silva and D. Hansen. 1982. Brucelose (Brucella
Abortus) Como Possivel Causa de Aborto, Epididimoorquite Em Caprinos e Ovinos 
No Ceara (Brucellosis as a Possible Cause of Abortions, Epididymits and 
Orchitis in Goat and Sheep in the State of Ceara). Rev. Bras. Reprod. Anim., 
Belo Horizonte, 6(1-2):25-29. CNPC/UCD-Health 
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Journal Articles. Refereed (Supporting)
 

Abegunde, T, 0., H. E. Adler, T. B. Farver and A. J. DaMassa. 1981. A
 
Serologic Survey of Mycoplasma putrefaciens Infections in Goats. Am. J. Vet. 
Res. 42;1798-1801. UCD-Health
 

Brooks, D. L., A. J. Da Massa and H. E. Adler. 1981. Caprine Mycoplasmosis
 
Immune Response in Goats to Mycoplasma putrefaciens after Intramammary
 
Inoculation. Am. J. Vet. Res. 42:1898-1900. UCD-Health
 

East, N. E. 1982. Chronic Weight Loss in Adult Dairy Goats. Compendium on
 
Continuing Education for the Practicing Veterinarian. 4 (10):166-167.
 

UCD-Health
 

Maclachlan, J., D. Gribble and N. East. Polyradiculoneuritis in a Goat.
 
JAVMA. 180:2:166. UCD-Health
 

Manuscripts Submitted or In Press (SR-CRSP)
 

Brown, C. C., H. J. Olander and S. F. Alves. 1985. Bacterial Isolations and
 
SHI Titers Associated with Caseous Lymphadenitis in a Slaughterhouse Survey of
 
Goats and Sheep in Northeastern Brazil. Submitted. UCD/CNPC-Health
 

Brown, C. C., H. J. Olander and S. F. Alves. 1985. Skin Test Responses to 
Three Different Antigens in Goats and Sheep Naturally Infected with 
Corynebacterium Pseudotuberculosis. Submitted. UCD/CNPC-Health 

Brown, C. C. and H. J. Olander. 1986. Caseous Lymphadenitis of Goats and
 
Sheep - A Review. Vet. Bull. In Press. UCD/Health 

Brown, C. C., H. J. Olander, E. L. Biberstein, and D. Moreno. 1986.
 
Serologic Resporses Associated with Lesions in Experimental infections of
 
Goats by Caprine and Equine Strains of Corynebacterium pseudotuberculosis. 
Proceeding: of the Workshop of the SR-CRSP at CNPC. 14-18 April. 

UCD-Health
 

Brown, C. C., H. J. Olander, E. L. Biberstein and S. M. Morse. 1986. The 
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II. Host Country: Brazil
 

III. Principal Investigator: William L. Johnson
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V. Objectives
 

Good nutrition is essential for efficient animal production in any part 
of the world. In semiarid Northeast Brazil, where native caatinga range is
 
the main source of feed for goats and sheep, the highly variable wet and dry 
seasons lead to serious fluctuations in quality and quantity of caatinga 
forage and consequent problems in maintaining satisfactory growth and 
reproduction levels. Supplemental feeding is an obvious solution. However, 
studies in several states of Northeast Brazil have shown that farmers with low 
capital resources are not willing to lay out cash for animal feed supplements, 
and especially not for srrial! ruminants. 

Our overall objective, therefore, has been to add to the options
 
available to farmers with minimum resource levels, by evaluating alternative 
strategies for supplementing sheep and goats during critical times of the year
 
and critical phases of their productive cycle. Specific objectives of work in
 
1985-86 have been to determine the nutritive value of locally available
 
feedstuffs, and to develop practical alternatives for supplementation
 
strategies.
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VI. Research Accomplishments
 

Intake and digestibility of caatinga leaf litter
 
fed to SRD goats in confinement.
 

Caatinga leaf litter is the major feed resource for goats from
 
approximately mid-dry season until the onset of the next rains, but very
 
little is known about its value as a forage. Our objective was to study the
 
effect of energy supplementation on the intake and apparent digestibility of
 
leaf litter. Of particular concern was whether a corn supplement would
 
complement or substitute for the leaf litter. A digestibility trial was
 
conducted with 44 individually confined, mature native (SRD) goat wethers,
 
average weight 20.6 kg, fed a total of 1.7 kg of previously collected dry
 
season caatinga leaf litter, ad libitum in twD feedings per day. The quantity
 
of feed offered allowed for at'east a 40 percent selection margin. Chemical
 

analyses of the caatinga leaf litter showed it to be low in crude protein (6.6
 
percent) and high in total cell-wall fiber (64.5 percent NDF).
 

Four levels of corn supplementation were imposed: 0, .3, .6 and 1.2
 
percent of body weight, re.pectively, for treatments A, B, C and 0. Leaf dry
 

matter intake for the four groups were (percent of BW) 3.57, 3.54, 3.31 and
 
3.20; total dry matter intakes, leaf plus corn, were (percent of BW) 3.57,
 
3.80, 3.95 and 4.23. Digestibility of dry matter was 66, 68, 63, and 69 per­
cent and digestibility of crude protein was 50, 49, 43 and 51 percent
 
respectively, for treatments A, B, C and D. These results generally agree
 
with what has been found previously when low quality forages have been
 
supplemented with energy. The lowest corn level, 53 g/day (TRT B) did not
 
affect leaf DM intake. The tendency for a decreased laaf intake, hence
 
substituting supplement for forage, was evident at higher corn intake levels;
 
however, there was an increase in total DM intake as supplement levels
 
increased. The fact that total DM digestibility did not change even when corn
 
comprised up to 25 percent of the diet (TRT D) can be interpreted to imply a
 

decrease in leaf litter digestibility as corn levels increase, assuming corn
 
DM digestibility to be higher than the recorded mean diet DM
 
dig-stibilities. This decrease, if real, could be due to a lower selectivity
 
index, or to a faster rate of passage; but not likely to both effects since
 
they are contradictory. Digestibility of DM in all TRT's was somewhat higher
 
than might be expected from a forage with NSF and lignin concentrations as
 
high as we observed.
 

Energy supplementation of goats grazing
 
in the Caatinga during the late dry season.
 

Forty-five grade Anglonubian wether kids, six months of age, were allowed 

to graze 30 ha of partially cleared native caatinga at the CNPC, for 20 weeks 
including the late dry season (Sept. to Dec.) and early rainy season (Jan.-
Feb.). Three treatments were imposed: (A) 150 g of corn per animal per day 
throughout the 20-week period; (B)the same level of corn, but starting 40 
days later; and (C)no supplementation. Weight gains during the first 40 days 
were 9, 10 and -8 g/day for treatments A, B and C; corresponding gains fur the 
second 40 days (end of dry season) were -27, -38 and -42 g/day; and for the 
third 40 days (beginning of the rainy season), 76, 81 and 77 g/day (treatment
 
effect not significant, P < .05). Since the level of supplementation
 
represented only about 20 percent of the NRC tabular values for daily energy 
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requirements for growing kids with a medium activity level, it is assumed that
 
the partially cleared caatinga area had very limited forage availability by 
the end of the dry season, and that the level of supplementation offered was
 
inadequate for the animals' needs. Furthermore, there seemed to be little
 
carryover effect of the energy supplementation, to influence early rainy 
season growth. 

Influence of level of energy supplementation
 
on forage intake and performance of Somali lambs.
 

An 84-day growth and digestibility study was conducted to determine the
 
influence of level of energy supplementation on forage and total dry matter 
intake and weight gains of Somali lambs (a tropical hair sheep breed). 
Thirty-six recently weaned lambs, initial weight 16.6 kg, were assigned to one 
of four energy levels: cassava meal fed at .4, .8, 1.2 or 1.6 percent of body 
weight each day, in addition to a protein supplement (80 percent soybean meal, 
10 percent urea, 10 percent miieralized salt) fed at .5 percent of body weight
 
and chopped green napier grass (Pennisetum purpureum) ad libitum.
 
Digestibility was measured by total fecal collection during the last 7 days of
 
the trial. Results are summarized in Table 1.
 

Table 1. Intake, diet digestibility, and animal gains by Somali lambs
 
consuming napier grass, a protein supplement, and four different
 
'levels of cassava meal.
 

Cassava meal level (% of BW)
 

Parameter .4 .8 1.2 1.6
 

BW7 5 
Dry matter intake (g/kg 

Concentrate 17 25 34 42 
Forage 81 75 76 65 
Total 98 100 110 107 

DM digestibility (%) 48 50 57 60 

" 7 5)Dig. DM intake (g/kg BW 48 49 63 64 

Weight gain (g/day) 44 51 72 95 

Acceptability of silage and hay of various
 
forages by goats and sheep.
 

Preserved forages are one option for providing supplemental feed for the 
dry season. This study compared the acceptability of several hays and silages
 
in separate cafeteria studies with sheep and goats. Table 2 shows the crude
 
protein (CP), total cell-wall fiber (NDF) and lignin concentrations in the dry
 
matter of the hays and silages. Relative acceptability was not greatly
 

influenced by method of preservation (although not all of the forages were 
presented as both hay and silage), nor by animal species. The consistently
 

most pref,.'red species were Leucaena and Stylosanthes. Of intermediate
 
ranking were Cassia, Crotalaria, and Wissadula. The least preferred species
 
included Conbretum, Croton, Paspalum, and Setaria.
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Table 2. Chemical composition of hays and silages used in a cafeteria trial
 

with sheep and goats (% of dry matter). 

Hav 	 Silaqe 

Forage 	 CP NDF Lignin CP NDF Lignin
 

Cassia sp. 	 15 33 4 11 45 8
 
Combretum leprosum 9 35 7
 
Crotalaria juncea 17 54 9
 
Croton sonderianus 9 40 8 8 47 12
 
Leucaena leucocephala 20 42 7 17 42 8 
Paspalum sp. 5 74 9 
Setaria sp. 6 70 8 
Stylosanthes humilis 14 47 7 11 47 7 
Wissadula sp. 13 53 7 10 45 8 

Nutritive value of Clitoria ternatea (Cunha) and forage
 
sorghum cut and ensiled at two stages of maturity.
 

Adjacent fields of cunha and sorghum were each divided in half. Early
 
and late forages were harvested, ensiled, and fed ad libitum to 40 adult male
 
SRD goats for 21 days in a randomized design. The cunha was harvested at 42
 
or 72 days regrowth; the sorghum was harvested when the grain was in milk or 
mature stage. Composition, intake, digestibility, and rumination and chewing 
times are shown in Table 3. Dry matter intake was higher for cunha than 
sorghum; however, digestibility was lower, with the net result that digestible 
dry matter intake was similar for both species. Further studies are needed to 
determine optimum levels for these forages in mixed diets, in order to balance
 
nutrients offered with nutrients needed by the animals, and to minimize the
 
effect of any anti-quality factor that might be present in cunha.
 

Table 3. 	Nutritive value of cunha and sorghum forages harvested and ensiled 
at two stages of maturity. 

Cunha Sorghum 
Parameter 42 da 72 da Milk Hard 

DM yield, 	kg/ha 1,655 2,989 4,696 6,003
 
Composition (% of DM): 

Before ensiling -
Neutral -detergent fiber 42 50 66 57 
Crude protein 2U 18 7 7 
Lignin 7 10 6 7 

After ensiling ­
Neutral-detergent fiber 50 56 77 69 
Crude protein 19 18 5 5 
Lignin 10 11 8 9 

Intake per day, g/kg Met. Wt: 
Dry matter 76 77 66 60 
Digestible dry matter 51 46 51 43 

Digestibility of DM (%) 67 60 77 72 
Rumination time (minutes/day) 407 474 554 575 

Eating time (Minutes/day) 	 369 357 285 254
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Nutritive value of native (juazeiro and matapasto) and 
introduced (cunha) forages for goats and sheep.
 

Six male goats, average weight 25.3 kg, and six male sheep, avg wt 37.3
 

kg, were fed Clitoria ternatea (cunha), aerial parts; Ziziphus joazeiro
 

(juazeiro), leaves and smallest twigs; and Cassia sp (matapasto), upper aerial
 

parts. Forages were harvested at the beginning of the dry season, dried, and
 
fed as hays in a random design, with 14 days preliminary and 7 days for fecal
 

and urine collection. Table 4 presents the results. The slightly lower
 

intake but higher digestibility by goats is inconsistent with their smaller
 
body size and consequent expectation of a faster rate of passage. These
 

forages should be evaluated for possible presence of anti-quality factors
 

which may 	 interfere either with intake or digestibility when fed as the sole 
dietary component; and they should be tested in mixed diets, to determine
 
optimum levels for maximizing their positive contribution to the diet.
 

Cunha and matapasto in mixed diets
 

for lambs in confinement.
 

In a continuation of a series of trials on dry season confinement 
feeding options for lambs, 60 ten-month Santa Ines male lambs were randomly 

assigned to one of five confinement diets or to graze in the caatinga with a 

supplement of 2U0 g of corn/day. 

Table 4. 	Nutritive value of three forages harvested at the beginning of the
 

dry season.
 

Cunha 	 Juazeiro Matapasto
Parameter 


Crude protein (% of D1i) 	 23 15 8 
Organic matter digest. (%):
 

Goats 	 56 44 71
 

Sheep 53 40 60 

Organic matter intake (g/MW): 
Goats 63 68 10
 

Sheep 70 77 46
 

Nitrogen balance (g/day)
 
Goats 
 15 7 - 2 

Sheep 17 6 0.2 

A 70-day growth trial (all animals) was followed by a 21-day
 

digestibility trial (five lambs per treatment) with total collection of feces
 
and urine during the final seven days. All diets contained 51 percent ground
 

corn stover, 20 percent ground corn grain and 1 percent salt. The additional
 
ingredients and digestibility results are shown in Table 5. Mean intake (per
 

kg metabolic weight) was 111, 107, 104, 91 and 78 g/day for Diets 1-5,
 

respectively. The highest daily gains were obtained with Diet 1 (122 g)
 
2 (113 g), 	 3 (55 g) and the grazing
followed by Diets 4 (116 g), 5 (10? g), 


treatment (42 g). Digestibility of the fiber components was improved with the
 

substitution of leaf meals for cottonseed cake. Digestibility of nitrogen
 

declined, however; and N balance was reduced with Diet 3. Under conditions of 
this study, matapasto can apparently be used at 14 percent and cunha at levels 
up to 28 percent.
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Table 5. Digestibility of corn stover based diets with matapasto or cunha
 

leaf meals, fed to Santa Ines lambs. 

Diet 
No. 

Protein ingredient (%) 

Cotton Mata-
seed cake pasto Cunha 

Digestib

Dry 
matter 

ility (%) of-­

Cell-wall 
(NDF) Nitrogen 

Nitrogen 
balance 

(g/d) 

1 28 56 43 66 3
 
2 14 14 55 51 60 4
 
3 28 55 51 44 2
 
4 14 14 55 53 57 2
 
5 28 55 51 55 2
 

Nutritive value of mixed diets with various energy
 

sources for Santa Ines lambs in confinement.
 

As part of the series of trials investigating strategies for dry season 
feeding of lambs, five different energy ingredients were used in diets for 
male Santa Ines lambs, during a 21-day digestibility trial. The basal diet
 
(treatment 1) was comprised of 51 percent ground (10 mm) corn stover, 1
 
percent salt, and 48 percent cunha (Clitoria ternatea). In Diets 2, 3, 4 and
 
5 the cunha was reduced to 28 , being replaced with 20% corn grain, sorghum
 
grain, cassava root meal or carob (algaroba) pod meal, respectively. Results
 
are present in Table 6. Digestibility of dry matter was improved (P<.05) in
 
Diets 2 through 5 compared with the basal diet; digestible DM intake, however,
 
was not significantly different.
 

Table 6. Nutritive value of diets with various energy sources fed to lambs in 
confinement. 

Intake 
Composition (O of DM) (g/da/kg MW) 

Dig. of Nitrogen 
Energy Cell-wall Crude dry Dry Dig. balance 
source fiber protein Lignin matter matter DM (g/day) 

Cunha 65 9 8 46 82 38 3
 
Corn 58 8 9 55 80 44 3
 
Sorghum 61 7 10 53 73 39 2
 
Cassava 57 7 8 56 72 40 4
 
Carob 60 8 10 53 85 45 4
 

Breeding season effects on body weight, milk production, 
and reproductive performance.of SRD goat grazing caatinga. 

Fifty native SRD does were assigned randomly to one of two breeding 
seasons: October (dry season, to kid early in the rainy season) or January 
(early rainy season, to kid at the end of the rainy season). Does were milked 
twice per day, three days per week from parturition until the following 
October 1 (lactation length of seven months and four months for the dry and 
wet season breeding groups). Mean milk yield per day was 300 g and 270 g for 
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the dry and wet season breeding groups (P>.05); lactation milk yield was 55.8
 

vs 22.9 kg per animal for the two groups (P<.01). Weight changes were more
 

favorable for the dry season group (P<.05): x maximum gain 2.5 kg and maximum
 

loss -3.8 kg, compared with .4 kg and -8.4 kg for the wet season group.
 
Kidding rates were 1.7 and 1.4 kids/doe for the dry and wet season groups
 

(P<.05); the higher twinning rate for the dry season group may be due to a 
flushing effect from the 100 g/day of corn fed to them at breeding time.
 

Protein and energy needs for growth of hair sheep.
 

Santa Ines and Morada Nova sheep were used for this trial, in a
 

factorial design with two breeds, three energy levels (cell-wall fiber
 

concentrations) and three protein levels (7.5, 10 and 12.5 percent). The nine
 

diets were fed ad libitum (10 percent refusal level) for 11 weeks, with
 

animals entering crates for urine and fecal collection, rotationally, during 
weeks seven through ten. All animals were slaughtered at the end of the
 
trial. Preliminary results are shown in Table 7.
 

Table 7. Intake and weight gains of Morada Nova and Santa Ines lambs 
different energy-protein combinations. 

on 

Diet 

Dry matter 
intake 
(g/day) 

Digestible 
energy intake 
(Mcal/day) 

Weight 
gain 
(g/day) 

Low energy and
 
- low protein 1,127 2,170 111 
- medium protein 1,113 2,624 114
 
- high protein 1,142 2,642 97 

Medium energy and
 
- low protein 1,020 2,335 103
 
- medium protein 1,068 3,035 135 
- high protein 1,261 3,349 183
 

High energy arid
 
- low protein 780 2,319 92 
- medium protein 1,0;'3 3,472 171 
- high protein 1,1zo 3,652 158
 

VII. Significance of Findings
 

Based on our findings during the past year, together with results from
 
previous years, the following conclusions are possible: 

During part of the year, forage from the caatinga alone is inadequate for more 
than a maintainence level of animal performance. 

A. In fact, growing sheep and goats will usually lose weight during the 

latter part of the dry season, and may die; and adult females will 
have an unsatisfactory breeding performance, at the least, if 
unsupplemented during the dry season.Caatinga leaf litter, the main 
feed resource available for the dry season, is marginal in 
nutritional value even when a high degree of selectivity is 
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possible; and toward the end of the most severe dry seasons, there
 
is no litter left to select from.
 

B. 	Feeding weaned lambs in total confinement may be an economically
 
viable option.
 

In several trials, diets made up of cheap, locally available feeds
 
have supported good growth rates. This practice will not only keep
 
the lambs alive and growing during the dry season, but will greatly
 
accelerate their readiness for market and relieve grazing pressure
 
on limited caatinga resources.
 

C. 	Supplemental dry season feeding for growing or adult goats, or for
 
adult sheep, may also be economical, but only with feeds that are
 
both inexpensive and high quality; and only at judicious, carefully
 
controlled levels.
 

Whm,the residual feed on caatinga range is insufficient to sustain
 
normal growth or satisfactory reproduction, marginal levels of
 
supplements can provide nutrients for the rumen microorganisms or
 
directly to the animal, without substituting for the caatinga forage
 
(leaf litter). At higher levels of supplementation, some
 
substitution will occur.
 

What is not yet known in sufficient detail is the optimum balance of
 
energy, rumen-soluble protein, and rumen-bypass protein for
 
supplementaing growing kids or lactating does and ewes, and how
 
these optimum ratios will be influenced by the quantity and quality
 
of residual feed in the caatinga. However, it is clear that high
 
fiber feeds (greater than 60% NDF) are of little use, other than
 
maintenance when the caatinga runs out of all feed.
 

D. 	Flushing can be an effective practice, if feeding conditions are
 
otherwise marginal; its application should be based on economics.
 

E. 	Several options are available in terms of forages or hyproducts to
 
use for supplemental feeding.
 

Forage legumes may offer the best option in the long run. However,
 
there are still many unanswered questions regarding agronomic
 
management and irrigation; preservation (hay or silage); possible
 
anti-quality factors which limit palatability and/or protein
 
availability; and optimum combinations with other feeds, such as an
 
enirgy source.
 

Cunha gives excellent yields of high quality forage, with
 
irrigation. It can be ensiled, but not enough is known about how to
 
achieve an optimum fermentation. And it is quite clear that
 
research results obtained with cunha as the sole dietary ingredient
 
do not necessarily apply when it is fed as a marginal supplement or
 
in combination with other ingredients.Tropical forage grasses
 
consistently give poor results when fed as supplements or as the
 
sole diet. The only exception may be a low-fiber, high-protein
 
grass harvested at a very early stage of maturity and fed to allow a
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very high rate of selectivity. Otherwise, the high fiber in
 
tropical grasses severely limits intake by small ruminants, by
 
filling the rumen with slowly degradable material.
 

F. 	Diets are available that can support goat dairy production. 

Napier grass properly managed; forage sorghum; caatinga in the rainy
 

season; these are some of the options as a forage base for lactating
 

dairy goats. Forage legumes, cottonseed cake, and even urea are
 
options as protein supplements; and there is a range of energy 
supplements available: sorghum, corn molasses, algaroba, even
 

cassava meal if used judiciously. For efficient levels of
 
lactation, the diet must riot be allowed to exceed a relatively
 
modest level of NDF. This level has not yet been well defined, but
 
is not likely to be higher than 45-50 percent on a dry matter basis.
 

G. 	Good nutrition is necessary, but cannot substitute for good 
management. 

Parasite control, provision of water and salt, minimization of heat 

stress, alert reproduction management---these factors must be taken 
care of along with the provision of an Ldequate diet, if either meat 
or milk production from small ruminants is to be efficient. 

H. The task of a research program is to provide options, not ironclad
 

answers, for extension specialists and producers to test in the 
field.
 

Every farm i. slightly different in terms of labor, land, animal, and 

water resources, and market possibilities. What makes good economic sense for 
one 	producer may be totally wrong for his neighbor. 

The CNPC can now consider itself armed with a number of options for 
improving feeding systems on any given farm. It is up to the outreach staff 

to make these options known to extension personnel and farmers who can choose 
among the options and test specific ideas in the field. 

VIII. Future Directions 

It has been agreed that North Carolina State University will end its
 

research collaboration with the National Goat Research Center during 1986.
 

Not because the job is finished, but because funding is no longer adequate to
 
carry on a viable collaborative effort.
 

The 	timing of the termination of our collaboration is unfortunate for
 

three reasons. First, because we now have the problems better defined than at
 

any previous time, and future research can therefcre be mLch more efficiently
 
focussed; secondly, because we have several viable ideas ready for field
 

testing; and thirdly, because the CNPC has more complete facilities for 
nutrition and feeding systems research than an any previous time.
 

However, all is not ideal; a continuing missing link at the CNPC is the
 
lack of stable leadership for nutrition research at the PH.D. level. The
 

Small Ruminant CRSP has stretched its resources to provide such leadership on
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an interim basis, since August 1981. The NCSU subgrant was never sufficiently 
funded for this purpose, and placing Dr. Robb, and later Dr. Kawas, in Sobral 
was 	possible only with budget supplements, joint appointments with part-time
 
administrative responsibilities, or by salary-sharing among several 
subgrants. With declining budgets such band-aid solutions are no longer 
possible. 

Nutrition and feeding systems research will, no doubt, continue at some
 
level at the CNPC; it is too important to be neglected. The immediate and
 
logical measure is for the range-related components to build an even stronger
 
dimension of animal supplementation research and animal productivity
 
evaluation.
 

Items which suggest themselves for the research agenda:
 

a. 	 On farm trials, evaluating some of the suggestions given above in 
controlled, practical situations, with maximum participation of
 
EMATER (extension service) personnel. 

b. 	 A continuing effort should be made to use agricultural byproducts 
and readily available local plant foliage to develop low cost
 
supplementation schemes which are within the means of small
 
producers.
 

c. 	The proper combinations of energy, rumen-soluble protein, and rumen
 
bypass protein need to be defined for given levels of animal
 
productivity.
 

d. 	The chemical of physical nature of anti-quality fdctors in local
 
feedstuffs needs further definiation. Possible factors include 
lignin-linked phenols and tannins, which can negetively effect
 
palatability, dry matter intake, digestibility, and/or protein
 
utilization, even in feeds which appear to have a satisfactory
 
chemical composition.
 

e. 	Ensiling techniques need thorough evaluation. Stage of maturity at
 
harvest; protein and soluble carbohydrate levels in the ensiled 
forage; and how to provide cheap but airtight storage, are problems
 
needing research. 

IX. Funding 

Subgrant for 1984-85: $48,740 
Subgrant for 1985-86: 
Matching by NCSU, 1984-85: 

36,740 
21,865 

Matching by NCSU, 1985-86: 21,840 
Estimated matching by EMBRAPA, 1984-85: 20,000 
Estimated matching by EMBRAPA, 1985-86: 20,000 

(Estimates are for 12-month program years, and are net of 
institutional overhead charges.) 

B-67
 



BRAZIL 

Nutrition - North Carolina State University 

Books and Chapters In Books 

Goode, L., T. A. Yazwinski, D. J. Moncol, A. C. Linnerud, G. W. Morgan and D. 
F. Tugman. 1983. Research with Barbados Blackbelly Sheep in North Carolina. 
In Hair Sheep in Africa and the Americas. (H. A. Fltzhugh and G. E. 

pp. 2 57-274Br-adford, Eds.) . NCSU-Nutritlon 

Johnson, W. L. 1984. Strategies for Improving the Nutritional Status of 
Small Ruminants in Tropical Ecosystems. In Impact of Diseases on Livestock 
Production in the Tropics (H. P. Riemann and M. J. Burridge Eds.). Elsevier 
Sci. Publishers. NCSU-Nutrition
 

Theses--(SR-CRSP)
 

M. S.
 

Arruda, F. 1983. Consumo e Digestibilidade de Racoes para Ovinos com
 
Diferentes Niveis de Resolho de Milho. (Intake and Digestibility of Rations
 
for Sheep, with Different Levels of Maize Crop Residue.) Federal University
 
of Ceara, Fortaleza. NCSU-Nutrltion
 

Theses-(Supporting)
 

PhD
 

daSilva, J. H. 1981. The Effects of Age of Regrowth, Day Length and Ambient
 
Air Temperature on the Growth and Quality of Three Forage Species. North 
Carolina State University, Raleigh. NCSU-Nutrition 

Ross, T. T. 1982. The Effects of High Environmental Temperature on Fetal 
Development and Selected Physiological Variables in Three Breeds of Sheep. 
North Carolina State University, Raleigh. NCSU-Nutrition 

M. S.
 

Brasfield, J. C. 1980. A Comparison of Voluntary Intake and Digestibility in 
Sheep Breeds and Crosses Fed Diets Varying in Composition and Quality. North 
Carolina State University, Raleigh. NCSU-ztrition 

Brown, L. E. 1982. Goats and Sheep: A Comparison of Intake, Digestibility,
 
and Other Metabolic/Digestive Parameters When Fed Wheat Straw Rations. North
 
Carolina State University, Raleigh. 'CSU-Nutrition
 

Elliot, A. W. 1980. The Effects of SUpplementing Grass Hiiy with a 
Concentrate Containing Dried Cattle Manure. Tuskegee Institute. 

Tuskegee-Management
 

B-68
 



Gaskins, H. R. Il1. 1986. Effects of Parasympathetic Stimulation and Protein
 
Supplementation in Immature Small Ruminants Fed Low Quality Roughage Diet,.
 
North Carolina State University, Raleigh. NCSU-Nutritlon 

Hatch, P. A. 1985. Effects of Dietary Zinc on Growth and Reproduction in 
Ruminants. North Carolina State University, Raleigh. NCSU-Nutrition 

Luginbuhl, J. M. 1983. Forage Fiber Utilization in Sheep, Goats, and
 
Steers. North Carolina State University, Raleigh. KSU-Nutritlon 

McCann, M. A., 1982. The Effect of Performance from Early Weaning ta Puberty
 
on Reproduction, Mammary Development and Lactation in Ewes Lambing at 13
 
Months of Age. North Carolina State University, Raleigh. CSB-Nutriti-an
 

Quiroz, R. 1984. Particle Size of Forage Masticate and Its Effect on
 
Digestion, Rate of Passage and Intake by Goats. North Carolina State
 
University, Raleigh. ICSU-Nutrltlon 

Journal Articles, Refereed (SR-(:RSP) 

Arruda, F. A., A. A. de Souza, W. L. Johnson and K. P. Pant, 1984. Avaliacac
 
de Racoes com Diferentes Niveis de Fibra Para Ovinos. (Evaluation of Diets
 
with Different Fiber Levels for Sheep). Pesq. Agropec. Bras., Brasilia,
 
19(6):777-782. 1SU-Nutrition
 

Journal Articles, Refereed (Supporting)
 

Brown, L. E. and W. L. Johnson. 1984. Comparative Intake and Digestibility 
of Forages and By-Products by Sheep and Goats: A Review. Intern. Goat ana 
Sheep Res. 2(3):212-226. NCSU-Nutrition 

Goode, L., A. C. Linnerud and D. F. Tugman. 1980. Sheep: Reproductive
Performance of Straightbred and Crossbred Barbados Blackbelly Ewes. Int'l. 
Goat and Sheep Res. 1(3):216-225. NCSU-Nutrition 

Guardioloa, C.M., G.C. Fahey Jr., J.W. Spears, U.S. Garrigus, O.A. Izquirdo 
and C. Pedroza. 1983. The Effects of Sulfur Supplementation on Cellulose 
Digestion In Vitro and on Nutrient Digestion, Nitrogen Metabolism and Rumen 
Characteristics of Lambs led on Good Quality Fescue and Tropical 'tar Grass 
Hays. Ani. Feed. Sci. Tecnnol. 8:129-138. NCSU-Nutrition 

Johnson, W. L. 1984. Strategies for Improving the Nutritional Status of
 
Small Ruminants in Tropical Ecosystems. Preventative Vet. Med. 2(1-4):589­
601. CSU-Nutrition 

Ross, T. T., L. Goode and A. C. Linnerud. 1985. Effects of High Ambient
 
Temperature on Respiration Rate, Rectal Temperature, Fetal Development and
 
Thyroid Gland Activity in Tropical and Temperate Breeds of Sheep.
 
Theriogenology. 24:259-269. NCSU-Nutrltlon
 

B-69
 



Manuscripts Submitted or In Press (SR-CRSP)
 

Oliveira, E. R., N. N. Barros, T. W. Robb, W. L. Johnson and K. P. Pant.
 
1986. Substituciao da Torta de Algodoa por Feno de Leguminosas em Racoes
 
7aseadas em Restolho da Cultura do Milho para Ovinos em Confinamento
 
(Substitution of Cottonseed Cake by Legume Hay in Corn Stover-based Rations 
for Confined Sheep). Pesq. Agropec. Bras., Brasilia, In Press.
 

NCSU-Nutri tion 

Robb, T. W., N. N. Barros, E. R. Oliveira and W. L. Johnson. 1984. Corn
 
Plant Residues and Molasses in Dry Season Post-Weaning Diets for Confined and
 
Semi-Confined kids in Northeast Brazil. Submitted. PCSU-Nutrition
 

Robb, T. W., W. H. Sousa, C. A. Zometa, E. R. Oliveira, W. L. Johnson and
 
P. R. M. Leite. 1984. Buffel Grass (Cenchrus Ciliares) or Sorghum (Sorghum
 
Vulgare) Hay, With or Without Supplemental Energy for Lactating Goats in 
Norheast Brazil. Ani. Feed Science and Technology. Submitted.
 

NCSU-Forages and TAKU-Mgwit
 

Rc b, T. W., C. A. Zometa, W. H. Sousa and W. L. Johnson. 1984. Supplemental 
Diets with Cottonseed Cake or Canavalia Ensiformis for Lactating Dairy Goats 
in Northeast Brazil. Pesquisa Agropecuaria Brasileira. Submitted. 

NCSU-Nutrition and TAMU-Mgmt 

Robb, T. W., E. R. Oliveira, W. H. Sousa, W. L. Johnson, P. R. M. Leite and C. 
A. Zometa. 1984. Utilization of Buffel Grass on Sorghum Hay, with Protein or 
Protein Plus Energy Supplementation for Dairy Goats. Submitted. 

KSU-Forages and TAMU-Mgmt 

Manuscripts Submitted or In Press (Supporting) 

da Silva, J. H. S., W. L. Johnson, J. C. Burns and C. E. Anderson. 1985.
 
Growth and Environment Effects on Anatomy and Quality of Temperate and
 
Subtropical Forage Grasses. Crop Sci. Submitted. NCSU-Nutrltion
 

Johnson, W. L., J. E. van Eys and H. A. Fitzhugh. 1985. Sheep and Goats in
 
Tropical and Subtropical Agricultural Systems. J. Anim. Sci. Submitted.
 

NCSU-Nutrition/Wi nrock-Prod. Systems 

Quiroz, R. A., E. A. Tolley, W. L. Johnson and K. R. Pond. 1985. Selection 
of Nonlinear Models for Rate of Passage Studies in Ruminants. J. Animal 
Sci. Submitted. NCSU-Nutrition 

Samsell, L. J. and J. W. Spears. 1985. Effect of Dietary Chromium on Blood 
Constituents in Sheep. J. Animal Sci. 61 (Suppl. 1). PCSU-Nutrltion 

Spears, J. W., T. P. Oscar, S. R. Starnes and R. W. Harvey. 1986. Factors 
Affecting Biological Responses to Nickel Supplementation in Ruminants. Proc. 
5th Inter. Symp. on Iodine and Other Trace Elements. In Press. 

NCSU-Nutrition
 

B-70
 



Abstracts (SR-CRSP)
 

Arruda, F. A. U., E. R. Oliveira, N. N. Barros, W. L. Johnson and A. R.
 
Azevedo. 1981. Restolho de Cultura do Milho para Ovinos da Raca Santa Ines
 
Mantidos em Confinamento. (Maize Crop Residue for Santa Ines Sheep in
 
Confinement.) Anais, Congreso de Zootecnia, Goiania, GO, Brasil.
 

NCSU-Nutrl tion 

Barros, N. N., J. R. Kawas, L. C. L. Freire, W. L. Johnson and J. W. Santos.
 
1985. Nutritive Value of Total Mixed Rations with Various Energy Sources Fed
 
to Lambs. J. Anim. Sci. 61 (Suppl. 1):452. CNPC/WSU-Nutrition 

Barros, N. N., E. R. de Oliveira, T. W. Robb, W. L. Johnson and K. P. Pant. 
1983. Efeito da Adicao do Melaco Sobre o Consumo de Racoes por Caprinos sem 
Raca Definida (SRD), em Confinamento (Effect of Molasses on Diet Intake by SRD 
Goats in Confinement). Annals, XX Annual Mtg. of the Brazilian Society of 
Zootecnia, Pelotas. RS. p. 106. NCSU-Nutrltion 

Barros, N., W. L. Johnson, E. R. de Oliveira, T. W. Robb, Aurino Simplicio and
 
Simon Riera. 1982. Effect of Level of Erergy Supplementation on Age and
 
Weight at Puberty of Purebred Morada Nova Ewe Lambs in Northeast Brazil.
 
Joint ASAS-CSAS Mtg., Guelph, Ontario. Abst. 701. NCSU-Nutrition
 

Barros, N., W. L. Johnson, E. R. de Oliveira and T. W. Robb. 1982.
 
Desempenho de Caprinos sem Raca Definida em Confinamento, no Nordeste to
 
Brasil. (Performance of SRD Goats in Confinement, in Northeast Brazil.) 
Proc. Brazilian Conyr. of Zootecnia, Piracicaba, SP. NCSU-Nutrition
 

Burstein, H. J., W. L. Johnson and E. A. Lopes. 1986. Dry Matter Consumption 
and in vivo Dry Matter Digestibility of Caatinga Leaf Litter Pen Fed to Native 
SRD Goats in Northeast Brazil. J. Anim. Sci. 63(Suppl. 1):419. 

NCSU-Nutrltion 

Burstein, H. J., E. A. Lopes, T. W. Robb and W. L. Johnson. 1984. Chromic 
Oxide Prediction of Fecal Output of Grazing Goats in Northeast Brazil. 
Southern Section ASAS Abstract 41. NCSU-Nutrition 

Burstein, H. J., T. W. Robb, N. N. Ba.:os and W. L. Johnson. 1985. 0 Efeito 
da Estacao de Monte Sobre Producao das Cabras Nativas no Sertao Cearense 
(Effect of Breeding Season on Production of Native Goats in the Sertao of 
Ceara). Annals 22nd Mtg., Brazilian Soc. Zootecnia. NCSU/CNPC-Nutrition
 

Carneiro, H., J. R. Kawas, N. N. Barros, J. A. de Araijo Filho, J. W. dos 
Santos, J. M. Shelton, W. L. Johnson and L. C. L. Freire. 1985. Efeito da 
Ensilagem na Composicao Quimica do Sorgo Forrageiro (Sorghum vulgare) e da 
Cunha (Clitoria ternatae). Reunion Anual da Sociedade Brasileira de 
7ootecni a. TAU-NPf>-NCSU-Ngt/ Nut ri tion 

Freire, L. C. L., N. N. Barros, H. Carneiro, E. A. Lopes and W. L. Johnson.
 
1985. Valor Nutritivo de Algunas Forrageiras Para Caprinos e Ovinos no
 
Nordeste (Nutritive Value of Some Forages for Goats and Sheep in the
 
Northeast). Annals, 22nd Mtg. Brazilian Soc. Zootecnia.
 

CNPCNSU-Nutri ti on 

B-71
 



Johnson, W. L., N. Barros, E. R. de Oliveira and B. Haryanto. 1982. Relative
 
Acceptability of Napier Grass and Maize Crop Residues by Brazilian SRD
 
Goats. Proc. 3rd Int'l. Conf. on Goat Prod. and Dis., Tucson, AZ. p. 512.
 

NCSU-Nutrition 

Kawas, J. R., H. Carneiro, M. Bezerra, F. A. V. Arruda, L. C. Freire, W. L. 
Johnson and J. M. Shelton. 1985. Influence of Fiber Component Levels of
 
Clitoria ternatea and Sorghum Silages on Intake and Digestion by Goats in
 
Northeast Brazil. J. Anim. Sci. 61: (Suppl. 1):475. (With TAMU-Ngut.)
 

Kawas, J. R., H. Carneiro, N. N. Barros, L. C. L. Freire, F. N. Kawas, J. M.
 
Shelton and W. L. Johnson. 1985. Valor Nutritivo para Caprinos das Silagens
 
de Sorgo Forrageiro (Sorghum vulgare) e da Cunha (Clitoria ternatea) em Dois
 
Estagios de Maturidade aut
ritiveValue for Goats of Forage Sorghum and Cunha
 
Silages in Two States of Maturity). Annals 22nd Mtg. Brazilian Soc.
 
Zootecni a. (With TAMU-Mgfwt.)
 

Kawas, J. R., W. Guimaraes, N. N. Barros, 0. Sanchez, J. M. Shelton and W. L.
 
Johnson. 1986. Necessidades de Proteina e Energia para Ovinos Deslanados, em
 
Crescinento (Protein and Energy Needs for Growing Hair Sheep). Anals 23rd
 
Mtg. Brazilian Soc. Zootecnia. (With TAMU-Mgmt.)
 

Oliveira, E., N. Barros, T. W. Robb, W. L. Johnson and K. Pant. 1983.
 
Sustituicao do Farelo de Algodoa por Feno de Leguminosas em Racoes para Ovinos
 
Santa Ines em Confinamento. (Legume Hays Replacing Cottonseed Cake in Rations
 
for Confined Santa Ines Lambs.) Annals, 20th Mtg. Brasilian Soc. of
 
Zootecnia, Pelotas RS. ICSU/CNPC-Nutritiori 

Oliveira, E. R., N. Barros, T. W. Robb, K. P. Pant and W. L. Johnson. 19b4.
 
Tropical Legume Heals as a Protein Source for Lambs in Confinement, in
 

Northeast Brazil. ASAS Abstract 392. PICSU-Nutritlon 

Oliveira, E. 0. de, N. Barros, T. W. Robb, W. L. Johnson and L. Vale. 1982. 
Partial Substitution of Cottonseed Meal by "Mato Pasto" (Cassia sericea) Hay 
in Rations for Lambs in Northeast Brazil. Joint ASAS-CSAS Mtg., Guelph, 
Ontario. Abst. 805. NCSU-Nutrltion
 

Robb, T. W., N. Barros, W. L. Johnson and E. Oliveira. 1983. Effect of
 
Ration Fiber Level, With and Without Molasses, for Goats Maintained in
 
Confinement and Semiconfinement in Northeast Brazil. J. Animal Sci.
 
57(S):406. Abst. 665. NCSU/CNlC-Nutrition
 

Robb, T. W., W. Sousa, C. Zometa, E. Oliviera, W. L. Johnson and P. Leite.
 
1983. Feno de Capim Buffel (Cenchrus ciliares) e Sorgo (Sorghum vulgare)
 
como Fontes Volumosas na Alimentacao de Cabras Leiteiras. Buf7TelGrass and
 
Sorghum Hays for Dairy Goats.) Annals, 20th Mtg., Brazilian Soc. Zootecnia,
 
Pelotas RS. Abst. 143. ICSU/TAMU/CNPC-Nutrition and Ngmt
 

Sousa, W. H., C. A. Zometa, N. N. Barros, T. W. Robb and W. L. Johnson. 
1983. idade e Peso no Inicio da Ruminacao em cabritos das Racas Anglo-nubiana
 
e Parda Alema (Age and Weight effects on Initiation of Rumination in
 
Anglonubian and German Alpine kids). Annals, 20th Mtg., Brazilian Soc.
 
Zootecnia, Pelotas RR. p. 144. (With TAMU-Mgnft.)
 

B-72
 



Sousa, W. H., C. A. Zometa, N. N. Barros and T. W. Robb. 1984. Influenia do
 
Sistema de Alimentacoa no Desmame Precoce de Cabritos de Exploracao Leiteira
 
(Influence of Feeding System on Early Weaning of Dairy Goats. Annals, 21st
 
Mtg. Brazilian Soc. Zootecnia. (With TAMU-gmt.) 

Abstracts (Supporting)
 

Amaral, D. M., W. J. Croom, Jr and A. C. Linnerud. 1983. In Vitro Studies of
 
the Effect of Cottonseed Hulls on Determination of Polyethylene Glycol
 
Concentration. J. Dairy Sci. 66 (Suppl.1):190. NCSU-Nutrition
 

daSilva, J. H. S. and W. L. Johnson. 1981. Composition and Digestibility of 
Cool and Warm Season Forage Species, Related to Maturity, Environment and 
Plant Anatomy. ASAS, Abst. 365. NCSU-Nutrition
 

daSilva, J. H. S. and W. L. Johnson. 1981. Maturity and Environmental
 
Effects on Morphology and Anatomical Structure of Cool and Warm Season Forage 
Species. ASAS, Abst. 366. NCSU-Nutrltion
 

Dentine, M. R. and B. T. McDaniel. 1982. Potential Genetic Gain in US Dairy
 
Goats. Proc. 3rd Int'l. Conf. on Goat Prod. and Dis., Tcson, AZ. p. 302.
 

NCSU-Nutri tion 

Gaskins, H. R., J. E. van Eys, J. M. Fernandez, W. J. Croom and W. M.
 
Hagler. 1986. Effect of Parasympathetic Stimulation and Protein Source on
 
Performance of Immature Sheep and Goats Fed Low Quality Roughage Diets. J. 
Anim. Sci. 63 (Suppl. 1):435. MCSU-Nutrition 

Gaskins, H. R., J. E. van Eys, J. M. Fernandez, W. J. Croom Jr. and W. M.
 
Hagler. 1986. Metabolic Response to Parasympathetic Stimulation: A
 
Comparison of Sheep and Goats. Symposium on Comparative Aspects of Physiology
 
of Digestion in Ruminants, CLrnell University, Ithaca NY, July 21-23.
 

NCSU-Nutrition 

Gaskins, H. R., R. Quiroz, W. L. Johnson, E. A. Tolley and K. R. Pond. 1984.
 
Digestive Kinetics in Sheep and Goats Fed Alfalfa or Wheat Straw/Alfalfa
 
Diets. ASAS Abstract 717. NUSU-Nutrition
 

Hatch, P. A., J. W. Spears, L. Goode ar'd B. H. Johnson. The Effect of
 
Supplemental Zinc on Growth and Testicuiar Development of Ram Lambs. J. of
 
Animal Science, Abstracts, ASAS, Vol. 29, Abstract 26. PCSU-Nutrltlon
 

Nianogo, A. J. and N. M. Stott. 1982. Nitrogen Balance in Goats Receiving
 
Either Soybean Meal or Dried Broiler Litter as the Primary Nitrogen Source.
 
Proc. 3rd Int'l Conf. on Goat Prod. and Dis., Tucson, AZ. p. 562.
 

Tuskegee-Management 

Quiroz, R. A., E. A. Tolley, K. R. Pond and W. L. Johnson. 1984. Criteria 
for Selection of Gamma Time-dependent Models for Digesta Movement in
 
Ruminants. ASAS Abstract 725. NCSU-Nutritlon
 

B-73
 



Ross, T. T. and L. Goode. 1982. The Effer.S of High Environmental
 
Temperature on Selected Physiological Variales and Fetal Development in Three 
Breeds of Sheep. Proc., Southern Section, AwAS. NCSU-Nutrltion
 

Smith, B. M., K. R. Pond and L. Goode. 1986. Effect of Breed on Intake,
 
Passage, and Fill During Major Production States in the Ewe. J. Anim. Sci.
 
63 (Suppl. 1):2. ICSU-Nutritlon
 

Spears, J. W., and T. P. Oscar. 1986. Influence of Nickel on Ruminal Urease 
Activity and Performance of Lambs Fed Low Quality Roughages. J. Anim. Sci. 63 
(Suppl. 1):448. NCSU-Nutrition 

Spears, J. W., and L. J. Samsell. 1986. Relative Availability of Zinc in
 
Zinc Methionine and Zinc Oxide for Ruminants. J. Anim. Sci. 63 (Suppl.
 
1):402. NCSU-Nutrltion 

van Eys, J. E., H. R. Gaskins and W. L. Johnson. 1986. Effect of Type and
 
Level of Protein Supplementation on the Utilization of Low Quality Bermuda
 
Grass Hay by Sheep and Goats. J. Anim. Sci. 63 (Suppl. 1):316.
 

NCSU-Nutrition 

Technical Communications (SR-CRSP)
 

Barros, N. N., E. R. de Oliveira, A. A. Simplicio, A. Riera and W. L.
 
Johnson. 1984. Nutricao e Puberdade na Femea Ovina (Nutrition and Puberty in 
Ewe-Lambs). EMBRAPA/CNPC Tech. Circ., Sobral CE, Brazil NCSU-Nutrition
 

Barros, N. N., E. R. de Oliveira, T. W. Robb, F. A. V. Arruda, J. R. Kawas and
 
W. L. Johnson. 1986. Acabamento de Caprinos e Uvinos Durante a Epoca Seca
 
(Finishing Kids and Lambs During the Dry Season). In: Goats and Sheep in
 
Notheast Brazil. Proc. SR-CRSP Workshop, EMBRAPA-CNPC, Sobral CE (Brazil).
 

(NCSU-Nutrition/TAMU Ngnt.) 

Barros, N. N. and E. A. P. Figueiredo. Efeito da Suplementacao Mineral No
 
Peso e Idade a Puberdade de Femeas Caprinas Sem Raca Definida (SRD).
 
Comunicado Tecnico, Centro Nacional de Pesquisa de Caprinos. Sobral.
 

CNPC/NCSU-Nutri tion 

Barros, N. N., J. R. Kawas, H. Carneiro, J. A. Araujo Filho, L.C.L. Freire, J.
 
M. Shelton and W. L. Johnson. 1986. Digestibility and Intake of Various 
Native and Intrrduced Forages by Goats and Hair Sheep. In: Goats and Sheep 
in Northeast Brazil. Proc. SR-CRSP Workshop, EMBRAPA-CNPC, Sobral CE 
(Brazil). (NCSU-Nutrition/TAMU-Ngmt.) 

Barros, N. N. , J. R. Kawas, W. L. Johnson and J. M. Shelton. 1986. 
Influence of Level of Energy Supplementation on Forage Intake and Performance 
of Somali Sheep. In: Goats and Sheep in Northeast Brazil. Proc. SR-CRSP 
Workshop, EMBRAPA-CNPC, Sobral CE (Brazil). (NCSU-Nutrition/TAMU-Mgmt.) 

Burstein, H. J., W. L. Johnson and E. A. Lopes. 1986. Consumption and
 
Digestibility of Caatinga Leaf Litter Pen Fed to Native Goats. In: Goats and
 
Sheep in Northeast Brazil. Proc. SR-CRSP Workshop, EMBRAPA-CNPC, Sobral CE
 
(Brazil). NCSU-Nutrition 

B-74
 



Burstein, H. J., W. L. Johnson, T. W. Robb and N. N. Barros. 1986. Breeding
 
Season Effect on Milk Production and Reproductive Performance of SRD Goats.
 
In: Goats and Sheep in Northeast Brazil. Proc. SR-CRSP Workshop, EMBRAPA-

CNPC, Sobral CE (Brazil). NCSU/CNPC-Nutrition
 

Carneiro, H., 0. Sanchez and W. L. Johnson. 1986. Aceitacao de Silagem de
 
Varias Plantas Nativas por Caprinos e Ovinos (Acceptability of Tropical
 
Forages Fed as Silage or Hay to Sheep and Goats). In: Goats and Sheep in
 
Northeast Brazil. Proc. SR-CRSP Workshop, Embrapa-CNPC, Sobral CLE (Brazil).
 

NCSU/CNPC-Nutrl tion 

Carneiro, H., 0. Sanchez and W. L. Johnson. 1986. Efeito da Suplementacao de 
Energia Para Caprinos nas Epocas Secas e Umidas (Energy Supplementation for 
Goats in the Wet and Dry Seasons). In: Goats and Sheep in Northeast Brazil. 
Proc. SR-CRSP Workshop, EMBRAPA-CNPC, Sobral CE (Brazil). 

RCSU/CNPC-Nut riti on 

da Costa, 0. M., V. V. Gomes, N. N. Barros and E. R. de Oliveira. 1984.
 
Analise Economica do Projecto de Pesquisa: Substitucao da Torta de Algodao
 
por Feno de Leguminosas em Racoes para Ovinos. Santa Inez em Confinamento.
 
(Economic Analysis of the Research Project: Substitution of Cottonseed Cake
 
by Legume Hay in Diets for Santa Ines Lambs in Confinement.) EMBRAPA/CNPC
 
Res. Bull. Sobral, CE. NCSU/CNPC-Nutrition
 

Johnson, W. L. 1981. Efficiency of Digestion in Goats and Shaep. Presented
 
at 1st Nat'l Symp. on Trop. Goats and Sheep, Fortaleza, CE, Brazil. SR-CRSP
 

NCSU/CNPC-Nutri tion 

Johnson, W. L., N. Barros, E. R. Oliveira, A. Simplicio and S. Riera.
 
1985. Feeding to Influence Age of Puberty in Tropical Hair Sheep. SR-CRSP
 
Tech. Rpt. 59. NCSU/Utah-Nutrition/Reproduction
 

Johnson, W. L., N. N. Barros, E. R. de Oliveira, A. A. Simplicio and S.
 
Riera. 1986. Feeding to influence age of puberty in Morada Nova sheep.
 
In: Goats and Sheep in Northeast Brazil. Proc. SR-CRSP Workshop, EMIBRAPA-
CNPC, Sobral CE (Brazil). NCSUCNP-Nutrition 

(With Utah-Reproduction) 

Johnson, W. L., T. W. Robb, C. A. Zometa, W. H. Sousa, E. R. de Oliveira and
 
P. R. M. Leite. 1986. Confinement Diets for Dairy Goats in Paraiba. In: 
Goats and Sheep in Northeast Brazil. Proc. SR-CRSP Workshop, Enbrapa- CNPC, 
Sobral CE (Brazil) NCSU/NPC-utritlon 

(With TANU-Nanagement) 

Robb, T. W. and N. N. Barros. 1984. Metodologia do Laboratorio I. Analises
 
da Fibra, Materia Seca, Proteina e Digestibilidade In Vitro (Laboratory
 
Methodology I. Analyses for Fiber, Dry Matter, Protein and In Vitro
 
Digestibility). EMBRAPA/CNPC TECH. COMM., SOBRAL CE. NCSU/CNPC-Nutrltlon
 

van Eys, J. E., and W. L. Johnson. 1986. Tree Leaves and Agricultural 
Byproducts as Supplements to Low Quality Roughage Diets for Sheep and Goats. 
In: Goats and Sheep in Northeast Brazil. Proc. SR-CRSP Workshop, EMBRAPA-
CNPC, Sobral CE (Brazil). NCSU/CNPC-Nutrition 
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Technical Communications (Supporting)
 

Brown, L. E. and W. L. Johnson. 1983. Comparative Intake and Digestibility 
of Forages and 6yproducts by Sheep and Goats. SR-CRSP Tech. Rpt. #39. 

NCSU-Nutrition 

Crickenberger, R. G., R. W. Harvey and A. C. Linnerud. 1983. Movement of
 

Liquid Supplement Injected into Corn Stover Stacks. Ani. Sci. Rpt" #235. pp.
 
ISU-Nutrition27-30. 


Daylight and Ambient Air Temperature
daSilva, J. H. and W. L. Johnson. 1980. 

Interactions on the Growth of Three Forage Species. Phytotron Ann. Rpt.
 

NCSU-NutrltionNorth Carolina State Univ,. 

Goode, L. and R. W. Harvey. 1980. The Use of Corn Stover Ensiled with Either 

Soybean Meal or Broiler Litter for Wintering Stocker Steers. NCSU Animal Sci. 

Ann. Rpt. pp. 24-25. NCSU-Nutrition 

Los Residuos de Cosecha Como Estrategia para la
Johnson, W. L. 1980. 

Alimentacion de Rumiantes Menores. (Crop Residues as a Strategy for Small
 
Ruminant Feeding.) Workshop on Strategies for Crop Residue Use in Animal
 

Feeding, CATIE, Turrialba, Costa Rica, SR-CRSP Tech Rpt. #2. NTIS #PB8-4­
NCSU-Nut rition188903. 


Johnson, W. L. and J. DaSilva. 1980. Cell-Wall Structure and Digestibility
 

in Forage Plants. Proc. 29th Ann. Dairymen's Conf., NCSU. p. 58.
 
NCSU-Nutri tion
 

Ordoveza, A. L. and W. L. Johnson. 1982. Utilization of Urea by Sheep and 

Goats Fed High Roughage Diets. Proc. 19th Mtg. Philippine Soc. Ani. Sci. 

and 2nd Congr. Asian-Australasian Assoc. An. Prod., Manila, and Small Ruminant 

CRSP Tec. Rep. No. 58. North Carolina State University, Raleigh. 
NCSU-Nutrition 

Oral Presentations (SR-CRSP)
 

Corn Residue Rations for Growing Lambs and Kids --
Johnson, W. L. 1982. 

Brazil Data. Dept. of An. Sci., North Carolina State Univ.
 

NCSU-Nut ri t ion 

Johnson, W. L. 1982. Utilization of Plant Cell Walls by Large and Small 
Ruminants. EMBRAPA Nat'l. Goat Rcs. Ctr., Sobral, CE, Brazil. 

PCSU-Nutrltion
 

Oral Presentations (Supporting) 

Pastures and Food Animals in Warm Climates. Agr. and
Johnson, W. L. 1981. 

Seminar. North Carolina State Univ. NCSU-Nutrition
Life Sciences Int'l. 

The Title XII World Program for Small RuminantsJohnson, W. L. 1981. 

Research. CATIE, Turrialba, Costa Rica. NCSU-Nutrition 
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SR-CRSP 

ANNUAL REPORT 

1985-86 

I. Project Title: Rangeland Research for Increasing
 

Small Rurainant Production
 

II. Host Country: Brazil 

III. Principal Investigator: John C. Malechek 

IV. Personnel: Host Country Co-Workers: 
E. Oliveira
 
R. Mesquita
 
J. de Araujo Filho
 
E. Lopes
 

U.S. Co-Workers: 
F. Provenza
 
T. Box
 
B. Norton
 
W. Schacht
 
R. Scherting
 
B. Burritt
 

V. Introductory 

The Utah Range project has proceeded with four general goals: 1) to 
conduct research that will lead to technology appropriate for the needs of 
rangeland sheep and goat production in northeastern Brazil; 2) to conduct 
research focusing on principles of agroecology that will apply broadly to 
semi-arid tropical ecosystems worldwide; 3) to train graduate students and 
other professionals for careers in international range management and 
research; and 4) to train professionals and subprofessionals in research
 
procedures and methodologies unique to range animal nutrition and production.
 

With these goals in mind, we have proceeded from the assumption that
 
sheep and goats are but a part of the agricultural ecosystem in which they are 
produced. To fully understand production limitations and potentials, 
knowledge of this larger system is equally, if not more, important than a 
detailed understanding of the animal per se. Therefore, a great deal of our 
attention has been on climate, soil, and plant interrelationships, as well as 
plant-animal relationships (including animal nutrition). An important linkage 
has also existed with the Winrock Economics and Missouri Sociology projects to 
bring the people (manager) component into this set of relationships. 

As a t.sult of these considerations, the Utah Range project has been
 
comparatively expensive. Also considering that long-term responses and large
 
year-to-year variations are integral parts of research dealing with native 
plant communities, results have sometimes not been forthcoming as rapidly as
 
in some of our sister projects.
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Much has been learned from our various component subprojects about the
 
caatinga vegetation and small ruminant production on caatinga ranges. The
 
time is now approaching when this information should be tested in an
 
integrated fashion on production-scale tests involving reproducing animals.
 
Given the probable future of the Small Ruminant CRSP, much of this testing
 
will probably be left to the responsibility of our EMBRAPA collaborators. We
 
intend to continue our involvement in northeastern Brazil as long as possible 
because much remains to be done. The level of involvement will be a function
 
of continued funding support and broader CRSP program-level decisions.
 

VI. Research Accomplishments
 

Effect of supplemental nitrogen and energy on dry season
 

weight gains of goats grazing caatinga range
 

It is generally considered that nutritional stress during the dry season 
is one of the primary factors limiting goat production in Northeast Brazil. 
This study was conducted to determine if dry season diets of free ranging SRD 
goats are deficient in nitrogen, energy or both. Forty recently weaned male 
goats were randomly assigned to one of four treatments: 1) caatinga range; 
2) caatinga range plus 5 g of urea/day; 3) caatinga range plus 140 g of 
molasses/day; and 4) caatinga range plus molasses (140 g/day) and urea (5 
g/day). Although average daily weight gains for the 12 week growth trial were 
nearly twice as high for the molasses and urea group as for the other three 
treatment groups, rates of weight gain were similar for all four treatments 
during the first half of the growth trial. Botanical and nutritive 
composition of animals' basal caatinga forage diets remained relatively 
constant during the first half of the study; however, diet quality decreased 
and diet botanical composition showed a shift towards lower quality 
constituents (stems) during the last half of the trial. 

We conclude that nutritive value of dry season forage in the caatinga 
vegetation type studied is relatively high and can support modest weight gains 
in young goats when forage availability is not limited. During the mid to
 
late dry season, however, forage availability conditions change and the 
quantity of palatable, good quality forage does become limited due to such
 
factors as grazing, trampling, and decomposition. At this time, goats are no
 
longer able to select an adequate quality diet, as indicated by weight
 
responses and diet composition, and supplementation of both N and energy is 
required to sustain early dry season rates of growth. 

Vegetation and Goat Nutrition Responses to Selected
 
Levels of Tree Canopy Cover Reduction 

The caatinga vegetation type of northeastern Brazil, composed of drought
 
deciduous trees and shrubs with an understory of annual plants, generally 
serves as the year-round forage resource for goats in this large region. 
Clearing caatinga forest by slash-and-burn cultivators, wood cutters and 
livestock producers, is an integral part of the traditional exploitive land 
use practices. For land management purposes, simple modifications of
 
traditional land clearing schemes need to be developed, within an agroforestry 
perspective, in order to ensure continued forage and wood production as well 
as ecosystem stability.
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Two intermediate levels of tree stand thinning (reduced to 25% and 55T 
tree canopy cover) were compared to complete clearing (0% cover) and a control
 
(95% cover of intact caatinga forest) in terms of herbage production and
 
nutrition of free-ranging goats utilizing the sites. Herbaceous standing crop
 
was six to eight times greater for the three manipulation treatments
 
(approximately 1900 kg/ha) than for the control (250 kg/ha). Leaf litter
 
biomass from the drought deciduous woody plants was higher (P < .05) on the 
control (1900 kg/ha) than on the manipulation treatments (approximately 1000
 
kg/ha); however, coppice shoots on the manipulation treatments retained
 
substantial amounts of green leaves throughout the dry season. Goats selected 
diets higher (P < .1) in cell wall content on the control than on the 
manipulation treatments; however, dietary lignin and crude protein contents
 
were similar for all treatments. Thinned caatinga has potential for multiple
 
use land management due to its high yields of good quality forage that is
 
within reach of grazing and browsing animals while maintaining valuable wood
 
and forage producing trees in the stand.
 

Fiber composition of fistula extrusa samples:
 
Influence of low-temperature oven-drying
 

Oven-drying esophageal fistula forage samples as compared with freeze­
drying has been reported to alter the chemical composition of these samples.

Despite this, many researchers continue to oven-dry diet samples.
 
Additionally, very little information is available on the interacting effects
 
of drying method and season of diet sample collection (in relation to forage

maturity). Esophageal fistula forage samples were collected from goats and 
sheep grazing in semi-arid northeast Brazil. These samples were thoroughly

hand-mixed, then separated into two portions. One portion was frozen and 
later freeze-dried. A second portion was dried at 40'C for 3 days. Oven­
drying at 40'C significantly increased neutral detergent fiber (NDF), acid­
detergent fiber (ADF), and lignin. There was a strong interaction between 
collection period and fiber composition. Esophageal fistula samples collected 
during the dry season were low in moisture, and oven-drying had little 
influence on these samples. However, forage samples collected during the wet
 
season were low in dry matter, an. even low-temperature oven-drying 
significantly altered fiber composition. Many researchers assume that low 
temperature drying (i.e. < 5C0 C) will not influence fiber values, but this is 
not the case for forages high in moisture. 

Ecological biochemistry of caatinga browse plants 
and related animal response
 

Woody plants in the tropics characteristically contain high 
concentrations of secondary metabolites. The role of such chemicals in plant­
animal interactions is unclear and controversial. One school of thought holds 
that such chemicals are zynthesized as specific deterrants against predation
by various herbivores. Another idea is that these compounds represent 
metabolic sinks for carbon produced in photosynthesis that cannot be directly

used in plant growth because of limitations imposed by a deficiency of other 
essential 'utrients such as nitrogen and phosphorus. Whatever the
 
evolutionary basis, it is clear that certain of these chemicals render plants 
distinctly unpalatable to browsing animals, and some (e.g. tannins) may elicit
 
undesirable nutritional consequences to the animal that eats them.
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We know that certain important caatinga species contain high levels of
 

tannins, and perhaps other secondary compounds. Dr. John Bryant and his 
research group at the University of Alaska have demonstrated a major potential 
for manipulating such compounds through application of fertilizers. With this 
approach in mind, this study has the following objectives: 1. Determine 
response of plant secondary metabolite pools to availability of regrowth­
limiting soil nutrients; 2. Determine which particular secondary metabolites
 
are important to plant palatabiiity for sheep and goats; 3. Determine
 
browsing response of free-ranging sheep and goats to plants manipulated by
 

application of fertilizers; and 4. Assess nutritional importance ot selected 
secondary chemicals. 

Amanual Gobena arrived in Sobral to begin his work in October, 1985. 
During November and December 1985, he established study sites on two different 
soil types, collected preliminary data, and applied fertilizer to four 
important caatinga tree :;pecies. The major portion of his field data will be
 
collected between May and July, i986 which primarily involves feeding 
tfhavioral and nutritional responses of small ruminants to fertilized and non­
fertilized caatinga browse plants. The biochemical and bioassays for
 
iiportant chemicals will be handled in Bryant's lab in Alaska.
 

Energy expenditures associated with grazing, browsing, & bipedai
 

stance for goats and sheep under free grazing conditions
 

Measures of energy expenditure of domestic animals are used as a basis
 
to estimate energy rquirements for maintenance and for different phases of 
animals' productive cycles. However, not much is known about the energy
 
expenditures of free-grazing animals, especially small ruminants, due to
 
methodological problems.
 

This study, the basis of Oliveira's dissertation research, has 5 

objectives: 1. To estimate and compare the daily energy expenditures of goats 
and sheep under free-ranging conditions. 2. To determine the energy cost 
associated with browsing and bipedal stance on the total daily energy 
expenditures of goats and sheep. 3. To construct an energy budget for goats 
and sheep under free-ranging conditions. 4. To estimate the amount of energy 
harvested by free-ranging animals under the experimental conditions. 5. To 

evaluate the use of the Carbon Entry Rate Technique as a way to estimate the 
energy expenditures of free-ranging animals. 

Three experiments were conduLted in Logan, Utah, during the grazing
 
season of 1985, and one or two more will be conducted during the season of
 
1986. Ederlon Oliveira is currently running lab analyses on the samples
 
collected during last year's grazing season and is getting ready to conduct 
another series of field trials. He anticipates completion of this research 
and of his Ph.D. program by January, 1987. 
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Comparative Foraging Ecology and Nutrition 
of Sheep and Goats on Caatinga Rangeland 

Work by Scott Kronberg has progressed to the point that data are now 
being accumulated on a regular basis. The time from his arrival until
 
December was devoted to fencing and preparation of new experimental pastures
 
at the DNOCS area, constructing of necessary facilities and equipment, and 
conducting feasibility trials.
 

Results from the first forage intake trial comparing sheep and goats 
indicated a substantially higher rate of intake by sheep as compared to goats 
(3.8 vs 4.1 percent of body weight). Studies on comparative nutrition and
 
feeding behavior are on-going with completion of field work in Brazil
 
projected for March or April of 1987.
 

Factors Determining the Coppicing Ability of Caatinga Browse Plants: 
Implications for Forage Production 

Final data analyses are in-progress by Linda Hardesty and completion of 
her dissertation is projected for September 1986. Plans now call for the 
dissertation to consist of three manuscripts ready for submission to journals 
at the time of the September defense.
 

Interim progress on this subproject has recently been summarized in the
 

State-of-the-Art Workshop held in Brazil in late March, 1986.
 

VII. Significance of Findings
 

We view the findings of the Utah Range project to be significant from 
two points of view. First, results from a number of our subproject contribute
 
directly to a better understanding of the caatinga ecosystem and its 
limitations for sheep and goat production in northeastern Brazil. An obvious 
example might include new knowledge on palatable and unpalatable browse 
species that can be used in planning caatinga thinning or clearing 
operations. Another would be our now better knowledge of seasonal dietary
 
nutrient levels for protein and digestible energy which can be used in 
formulating supplementdtion programs. The related work involving molasses and
 
urea supplementation points towards possible management alternatives for
 
coping with the annual dry season nutritional limitation. Yet another example
 
that bears mention would be findings on forage production and animal nutrition 
responses to caatinga thinning and clearing. Such information is critical in
 
any planning for land improvement or wood harvesting projects. 

These few examples certainly do not constitute an exhaustive list but 
illustrate knowledge that would be incorporated into a comprehensive 
technology testing program for the Northeast. The second point of view from
 
which we see our research results as significant deals with new knowledge that
 
is more general in nature and h potential for application in situations 
outside of Brazil. Northeastern Brazil is representative of an eco-climatic 
zone known as the semi-arid tropics. On a world-wide basis, this zone is 
large and is important from the standpoint of its representation in less 
developed countries where sheep and goats are produced. Several of our
 
research findings may be directly applicable to these broader situations. For
 
example, the emerging principles on how to produce and manage coppice growth 
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from cut trees could be a vitally important contribution in other, areas, even 
though the particular plant species involved may be totally different. In a 
similar light, the on-going work on plant biochemical responses to soil 
nutrient limitations could have wide application with many important animal 
nutrition ramifications.
 

VIII. Future Directions
 

Work during the 1986-87 program year will be directed toward completion 
of studies in Brazil by Amanual Gobena and Scott Kronberg. Follow-up studies 
to these two projects as well as those of earlier CRSP researchers (Schacht, 
Kirmse), will be undertaken by EMBRAPA collaborators. Additionally, EMBRAPA 
collaborator Ederlon Oliveir will be completing his research and his Ph.D. 
program by December and will be returning to Brazil where he will also 
activate long-term collaborative studies with the Utah Range project. 

The level of involvement and activity past October 1, 1987 is entirely 
dependent upon funding resources. If the SR-CRSP program is extended for an
 
additional three years at a level of fund;ng comparable to that now received,
 
major projects will be initiated ith our Brazilian collaborators. However,
 
if funding is small, we plan to stay involved primarily in an advisory 
capacity to our EMBRAPA collaborators. 

IX. Funding 

Subgrant, 1985-86 $168,750 

Matching, 1985-86 85,389 

Host Country contribution (rough estimate): 25,000 
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BRAZIL 

Range Management - Utah State University 

Books and Chapters in Books 

Malechek, J. C. and D. F. Balph. 1987. Diet Selection by Grazing and 
Browsing Livestoc!%. In: Proc. Second Intn'l Symp. on Nutrition of 
Herbivores, July 6-10, Brisbane, Australia. Academic Press. In Press 

Utah-Range
 

Malechek, J. C., D. F. Balph and F. D. Provenza. 1986. Plant Defense and 
Herbivore Learning: Their Consequences for Livestock Grazing Systems. In: 
Olafur Gudriundsson (ed.) Proc. NATO Advanced Research Workshop on Grazing 
Research at Northern Latitudes. Hvanneyri, Iceland. Plenum Publ. pp. 193­
208. Utah-Range 

Queiroz de, J. S., and N. Gutierrez-A. 1985. Ecology and Management of 
Traditional Small Ruminant Production in Ceara, Brazil: Status and Research 
Needs. Pages 42-56 In: L. D. White and J. A. Tiedeman. Proc. Intern. 
Rangeland Resources Development Symposium. Ann. Mtg. Soc. Range Management. 
Salt Lake City, Ut. Utah-Range 

Welch, B. L., H. Narjisse and E. D. McArthur. 1982. Artemisia Tridentata
 
Monoterpenoid Effect on Ruminant Digestion and Forage Selection. In:
 
Aromatic Plants: Basic and Applied Aspects. (N.Margaris, A. Koedam and D.
 
Vohou, Eds.). Matinus Nijhoff, Publishers, The Hague. pp. 73-86.Utah-Range
 

Theses--(SR-CRSP)
 

PhD 

Kirmse, R. D. 1984. Effects of Clearcutting on Forage Production, Quality and
 
Decomposition in the Caatinga Woodland of Northeast Brazil: Implications to
 
Goat and Sheep Nutrition. Utah State University, Logan. 150 pp. 

Utah/CNPC-Range
 

Pfister, J. A. 1983. Nutrition and Feeding Behavior of Goats and Sheep
 
Grazing Deciduous Shrub-Woodland in Northeastern Brazil. Utah State
 
University, Logan.142 pp. Utah-Range 

de Queiroz, J. S. 1985. The Acarau Valley in Northeast Brazil: Vegetation, 
Soils and Land Use. Utah State University, Logan 218 pp. Utah-Range 

Schacht, W. S. 1986. Wood and Forage Production in Cleared and Thinned Dry 
Tropical Woodland: Implications to Goat Nutrition. Utah State University, 
Logan. 125 pp. Utah-Range 

M. S. 

Howell, L. A. 1981. A Review of Tropical and Subtropical Brush Management 
Techniques with Special Reference to Northeast Brazil. Utah State University, 
Logan. 142 pp. Utah-Range 
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Mesquita, Roberto C. M. 1985. Seasonal Feeding Behavior and Forage 
Selection by Goats in Cleared and Thinned Deciduous Woodlands in Northeast 
Brazil. Utah State University, Logan 137 pp. Utah-Range
 

Theses-(Supporting)
 

PhD
 

Mueller, D. L. 1981. Scaling Relative Prelerence for Dietary Items in an
 
Ungulate. Utah State University, Logan.&6 pp. Utah-Range
 

Provenza, F. D. 1981. Some Morphological and Chemical Responses of
 
Blackbrush (Coleogyne ramosissima) to Goat Browsing: Influences on Dietary
 
Blackbrush Selection by Goats and Cattle. Utah State University, Logan. 
166 pp. Utah-Range
 

Ruyle, G. B. 1983. Sheep Diets and Feeding Behavior in Single and Common Use
 
Grazing Trials on Southwestern Utah Summer Range. Utah State University,
 
Logan. 124 pp. Utah-Range
 

M. S.
 

Mohamed, H. M. 1983. The Effects of Adaptation on In Vitro Digestibilities 
of Tannin Containing Diets. Utah State University, LtganT4 pp.Utah-Range 

Whittier, J. C 1981. Production of Cattle and Sheep under Continuous and
 
Rotational Grazing Systems on High Elevation Summer Range. Utah State
 
University, Logan.75 pp. Utah-Range 

Yabann, W. K. 1984. Plant Monoterpenoids iRFactors in Diet Selection and
 
Grazing Behavior of Sheep. Utah State University, Logan. 92 pp.tah-Range
 

Journal Articles. Refereed (SR-CRSP)
 

Hardesty, L.H. 1984. Overseas: Women Are at Home on the Range.
 
Rangelands,. 6:17-18 Utah-Range
 

Hardesty, L. H. 1984. The Challenge of Integrated Brush Management in 
Semiarid Tropics. Rangelands. 6:249-253. Utah-Range 

Kirmse, R.D. and B.E. Norton. 1984. The Potential of Acacia Albida for
 
Desertification Control and Increased Productivity in Chad. 
Biol. Conservation. 29:121-141. Utah-Range
 

Kirmse, R. D. and B. E. Norton. 1985. Comparison of the Reference Unit
 
Methoo and Dimensional Analysis Methods for Two Large Shrubby Species in the 
Caatinga Woodlands. J. Range Mgt. 38:425-428. Utah-Range
 

Pfister, J. A. 1985. An Effective Fecal Harness for Free-Grazing Goats. J. 
Range Mgt. 38:184-185. Utah-Range 
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Pfister, J. A. and J. C. Malechek. 1986. Dietary Selection by Goats and
 
Sheep in a Deciduous Woodland in Northeastern Brazil. J. Range. Mgt. 39:24­
28. Utah-Range
 

Pfiter, J. A. and J. C. Malechek. 1986. The Voluntary Forage Intake and 
Nutrition of Goats and Sheep Grazing in the Semiarid Tropics of Northeastern 
Brazil. J. Anim. Sci. 63:1078-1086.. Utah-Range
 

Pfister, J. A., J. S. de Queiroz, R. D. Kirmse and J. C. Malechek. 1983.
 
Rangelands and Small Ruminant Production in Ceara State, Northeastern
 
Brazil. Rangelands. 5:72-76. Utah-Range 

Journal Articles, Refereed (Supporting) 

Gifford, G. F., F. D. Provenza and J. C. Malechek. 1983. Impacts of Range 
Goats on Infiltration RaLes in Southwestern Utah. J. Range. Mgt. 36:152-153. 

Utah-Range 

Malechek, J. C. and F. D. Provenza. 1983. Feeding Behaviour and Nutrition 
of Goats on Rangelands. World Anim. Rev. 47:38-48. Utah-Range 

Provenza, F. D., J. E. Bovins, P. J. Urness, J. C. Malechek and J. E. 
Butcher. 1983. Biological Manipulation of Blackbrush by Goat Browsing. J. 
Range. Mgt. 36:513-518. Utah-Range 

Provenza, F. D. and J. C. Malechek. 1983. Tannin Allocation in Blackbrush
 
(Coleogyne Ramosissima). Biochen. Systematics and Ecol. 11:233-238.
 

Utah-Range
 

Provenza, F. D. and J. C. Malechek. 1984. Diet Selection by Domestic Goats 
in Relation to Blackbrush Twig Chemistry. J. Appl. Ecol. 21:831-841. 

Utah-Range 

Provenza, F. D. and J. C. Malechek. 1985. A Comparison of Food Selection and 
Foraging Behavior in Juvenile and Adult Goats. Appl. Anim. Behav. Sci. 13. 
49-61. Utah-Range
 

Provenza, F. D., J. C. Malechek, P. J. Urness and J. E. Bowns. 1983. Some 
Factors Affecting Twig Growth in Blackbrush. J. Range Mgt. 36:518-520. 

Utah-Range 

Provenza, F. D., J. E. Bowns, J. C. Malechek, P. J. Urness and J. E. Butcher. 
1983. Improving Blackbrush Ranges. Utah Science. 43:90-95. Utah-Range 

Ruyle, G. B. and D. D. Dwyer. 1985. Feeding Stations of Sheep as an 
Indicator of Diminished Forage Supply. J. Anim. Sci. 61:349-353. 

Utah-Range 
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Manuscripts Submitted or In Press (SR-CRSP) 

de Queiroz, J. S., N. Gutierrez-Aleman and F. A. Ponce de Leon. 1985. The 
Ecology and Management of Small Ruminant Production Systems in the Sertao of 
Ceara, Northeast Brazil. Agricultural Systems. In Press. Utah-Range 

Kirmse, R. D., F. D. Provenza and J. C. Malechek. 1986, Clearcutting 
Brazilian Semiarid Tropics: Effects on Small Ruminant Nutrition During the 
Dry Season. J. Range Mgt. Utah-Range 

Kirmse, R. D., F. D. Provenza and J. C. Malechek. 1986. Clearcutting 
Brazilian Caatinga: Effects on Forage Production and Quality for Small 
Ruminants. Agroforestry Systems. In Press Utah-Range 

Kirmse, R. D., F. D. Provenza and J. C. Malechek. 1986. Clearclutting 
Brazilian Caatinga: Effects on Small Ruminant Nutrition During the Dry 
Season. J. Range Mgt. Submitted. Utah-Range 

Kirmse, R. D., F. D. Provenza and J. C. Malelchek. 1986. Effects of 
Clearcutting on Litter Production and Decompositior. in a Caatinga Woodland in 
Northeast Brazil: Inferences for Deferred Grazing. Forest Ecology and 
Mgt. Submitted. Utah-Range 

Pfister, J.A. and R. Kirrnse (Eds.). 1982. Sampling Caatinga Vegetation:
 
Proceedings of a Shortcourse. EMBRAPA Bulletin. Utah-Range
 

Manuscripts Submitted or In Press (Supporting) 

Burritt, E. A., J. C. Malechek and F. D. Provenza. 1986. Effect of 
Mastication on Tannin Co . entrations and Nutriltional Constituents of 
Browse. J. Range Mgt. ,,Press. Utah-Range 

Yabann, W. K., E. A. Bur'ritt and J. C. Malechek. 1986. Sagebrush (Artemisia 
tridentata) Monoterpenoid Concentrations as Factors in Diet Selection by Free­
grazing Sheep. In: F. D. Provenza and J. T. Flinders (eds) Plant-Herbivore
 
Interactions. USDA Intermountain Forest and Range Exp. Sta. Gen. Tech. Rpt.
 
In Press. Utah-Range 

Abstracts (SR-CRSP) 

Hardesty, L. 1984. Manejo do Rebroto das Especias Lenhosas da C? tinga Para
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ANNUAL REPORT
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I. Project Title: Improving Reproductive Performance of Small 
Ruminants 

II. Host Country: Brazil
 

III. Principal Investigator: Warren D. Foote
 

IV. Personnel: Host Country Co-Workers: 
A. Simpliclo, EMBRAPA/CNPS
 
J. Alves, EMBRAPAICNPC 
A. Eloy, EMBRAPA/CNPC,
 

V. Research
 

Influence of First Suckling on Survivability of Newborn Kids
 

This study was conducted at the National Center for Goat Research,
 
Sobral, with six genotypes of goats (Caninde, Marota, Moxoto, Nubian, 
Repartida and SRD). The objective of this study was to establish the 
influence of the birth weight, sex and type of birth on the interval from 
parturition to first suckling and the survivability of the kids.
 

Data were obtained during two kidding seasons. The results show a 
significant difference (P < 0.01) among genotypes, type of birth, and sex for 
birth weight of kids, and no statistical difference (P > 0.05) for the 
interval from kidding to first suckling. It was expected that kids with 
heavier birth weights would suckle in a shorter period after parturition than 
kids with lighter birth weights and that this would also be reflected in
 
survival. However, using pooled data there were no significant (P > 0.05) 
relationships among birth weights, weaning weights and intervals from 
parturition to first suckling. 

Reproduction and Production Performance of Goats at the Producer Level 

This study was conducted in five municipalities (Caninde, Independencia, 
Granja, Sobral and Taua) with two to three flocks in each municipality and a 
total of 17 farms during a three year period (October 1981 and to September 
1984). The type of goats were primarily nondescript SRD, but this varied from 
flock to flock due to the degree of crossbreeding with Nubian or Bhuj goats. 
One herd in each municipality served as a control flock, and it was managed 
traditionally to establish the constraints and the reproduction and production 
potential of the goats. Management in the other two flocks was altered, 
imposing one improved management practice. The fourth flock in two 
municipalities was altered to include a combination of five improved 
management practices. The improved management practices were: (1)breeding
 
season limited to October-November; (2) navel disinfection in newborn kids 
(with 10% iodine); (3)directed culling (selection of breeding does, animals
 
discarded based on fertility, health, age, sex and to decrease the stocking
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rate); (4) yearly exchange of the same type of breeding males (sires) to 
reduce inbreeding; and (5) weaning of kids at about 120 days of age. 

The data collected were: flock structure, frequency of some congenital
 

defects, frequency of kidding throughout the year, kidding percentage, type of 
birth, kidding interval, kidding rate, age at first kidding, mortality rate, 
interval between parturition and the first postpartum estrus. 

The information obtained at the initiation of the stddy from 4,379 

animals (3,371 females and 1,008 males) showed 51.4, 19.0 and 6.5% of adults,
 

yearlings and kid females, respectively. In males, the proportion was 4.04,
 

13.3 and 5.7% for adults, yearlings and kids, respectively. These data show
 

the low proportion of kids, indicating that a high mortality rate or low
 

fertility rate and/or prolificacy in female goats exists in the flocks.
 

Concerning the incidence of two congenital defects, 29.7% of the animals have
 
The males showed a
supplementary teats and 9.4% of the animals are polled. 

lower incidence of supernumerary teats and a higher proportion of 
polledness. Sixteen color patterns and combinations were found in the goat
 

flocks of this project. 

The kiddings in Northeast Brazil occur throughout the year, showing that 

the goats are continuous breeders. Preliminary and partial information show 

that 29.& of the kiddings occur during the wet season and the remaining 70.8% 
of the kiddings occur during the dry season. The overall prolificacy in the
 

five control farms was 1.29 (1,712 kids born/1,323 kiddings), indicating that
 

29% and 71% of the kiddings were singles and twins, respectively. No
 

variation in prolificacy was found among years (1.30, 1.29 and 1.29 for the
 

first, second and third years, respectively), but between farms, the variation 

was from 1.13 to 1.51. The estimated interval between kiddings was 291o8 + 

78.4 days with a coefficient of variation of 28.6%. This figure indicates
 

that this interval is appropriate and permits the does to kid at least once
 

each year. From this interval, it can also be deduced that the service period
 

is approximately 142 days, and that the postpartum interval is even shorter if 
repeated matings in some does is expected to occur before conception. The 

proportion of kiddings varied between years and also between farms. The sex 

ratio was 50.8 and 49.2% for males and females, respectively, and no 

differences were found among farms. 

No substantial variation in birth weights of kids were found among
 

farms had heavier birth weights compared to the
seasons. However, some 

others. This may be due to the influence to some degree of crossbreeding with
 

same thing was observed with weight of does at kidding.
a larger breed. The 
However, greater parturition weights were recorded from does kidding multiples 
(31.9 kg) than those kidding singles (27.8 kg).
 

The overall mortality rate was 21.6%. The mortality varied between 
farms (9.8 to 36.3%). These differences could probably be due to the 

differential management used in each particular farm and also the limited feed 
The age of kids at which a
resources available for a proper stocking rate. 

major loss occurred was 0-7 and 31-180 days. The incidence of mortality 
be anticipated thatthroughout the year is not yet available. However, it can 

season occurredthe majority of births occurred during the dry and kid losses 
The kid losses at advanced ages
due to a deficient lactation of the does. 


(31-180 days of age) might be due to the transition from the dry season, which
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is characterized by deficient grazing conditions, to the rainy season with the
 
consequent stress and weak goats.
 

Additional inforration has shown that some management practices improved
 

reproductive and product,ve performance. When a restricted breeding period 
(October - November) was imposed on the goats at the private farm, 95.7% of 
the does were bred with 83% of fertility at parturition, 1.1% abortion rate 
and 3.2% mortality rate from birth up to six months of age compared to 92.2, 
5.9 and 25.7% fertility, abortion and mortality rates, respectively, in the 
control farm. The prolificacy was similar in both farms (1.61 vs. 1.59).
 
Weaning practice is one which showed difficulties in establishing and adoption 

by the producer because of its limitations in cost and labor. In flocks with 
some degree of improvement by crossbreeding with dairy goats, the weaning 
practice induced mastitis, especially during the wet season, characterized by 
good forage availability and when milk production was the highest. When
 
weaning practice was applied during the dry season, the problem reversed, then 
the weaning practice was accepted. This observation truly proves that not all 
technological recommendations are accepted by the producer, and it requires a 

technical and economical validation before the innovative management practices 
are implemented through an outreach system. 

The navel disinfection of newborn kids was completely adopted because of
 
its simplicity and low cost to apply with a surprising efficiency to save
 
kids, reducing the mortality especially during the first 30 days of life.
 

Brazilian Somali Semen Characteristics
 
During the Dry and Wet Seasons 

During the dry and wet seasons in the years 1982 and 1983, five rams were used 
to study the fresh and incubated (at 37%) semen characteristics. The data
 

show that ram semen is fertile in both seasons. The mating behavior and
 
libido were not different among seasons, indicating breeding and semen 
collections can be performed at any time of the year. However, statistically 
higher (P < 0.05) values were obtained for ejaculate volume (0.5 ml) and mass 

motility score (3.74) during the dry season compared to those obtained during 
the wet season (0.3 ml and 2.70, 9 respectively). The sperm concentration 
during the wet season (4.25 x 10 /ml) was significantly greater (P < 0.05) 
than during the dry season, indicating that an inverse relationship exists 
between ejaculate volume and concentration and is a result of changes in 
volume.
 

The forward sperm motility and the individual sperm motility in semen 
incubated at 37% for 5 or 120 minutes were statistically greater (P < 0.05) 
in semen collected during the dry season compared to semen collected during 
the rainy season. 

In conclusion, the semen of Brazilian Somali sheep is fertile and usable 

throughout the year. However, the fresh semen characteristics and the thermo­
stress test indicate that the semen obtained during the dry season is much 
better than semen collected during the rainy season. This information 
provides a means for better management of rams for improved reproductive
 

efficiency based on the knowledge of the semen characteristics and breeding 
performance of rams. 
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Semen Characteristics of Santa Ines and Brazilian Somali Sheep
 

A one year study was condjcted with ter rams (5 Santa Ines and 5 Somali) 

to evaluate and compare the semen ci'4racteristics of these two breeds during 

'.he dry and wet seasons. Results demonstrate that the Santa Ines sheep showed 

statistically higher (P < 0,05) fresh semen quality than the Brazilian Somali 
sheep in almost all characteristics observed except mass motility. No 

significant differences (P > 0.05) were found among breeds for forward and 

individual sperm motility in semen incubated at 37% for 5 and 120 minutes. 
When the data were pooled by dry and wet seasons, statistical differences (P < 

0.05) were found for ejaculated volume and sperm concentration, except mass
 

sperm motility, among seasons. The dry season showed greater ejaculated 
volume and lower sperm concentration compared to the wet season, No 
statistical differences (P > 0.05) were found for forward and individual spErm 
motility among breeds or seasons.
 

In conclusion, the fresh semen of the Santa Ines was higher overall than
 

the Somali breed. Both breeds during both seasons produced seren with good 
fertilizing cdpability base on the thermostress test at 370 C incubation for 5 

and 120 mrinutEs. 

Reproductive Capabilities of Three Genot.pesof Sheep
 
Under Two Nutrition-Management Systems
 

This study was conducted with 72 ewe lambs beginning at weaning ( 4 each 
Morada Nova, Santa Ines and Brazilian Somali breeds) equally assigned to tqo 
nutrition-management systems (fed in confinement and native pasture), In 

libitum plus one
confineent, tie ewe lambs received chopped elephant grass ad 

percent of their body weight in conertrate mixture (cottorseed meal and 

chopped corn)/day containing 16% crude protein and 75% TDN. The feed intake 
was measured only for the .onfinement group.
 

The overall mean age and weight at puberty, regardless of breed and 
nutrition-management, was 303.5 days and 25.2 kg, respectively. A significant 

eff, ct of nutrition-management on puberty was found. For the three breeds 

combined, the lambs in confinement reached puberty at 250.9 days of age and 

28.2 kg body weight compared to 356.8 days of age and 22.2 kg body weight for 

ewer on native pasture (P < 0.01). The Brazilian Somali and Morada Nova sheep 

showed lighter weights than the Santa Ines. The Brazilian Somali attained 
Santa Ines. The ovulationpuberty at an older age than both Morada Nova and 

rate at puberty tended to be higher (P < 0.05) in ewes fed on native range 
(1.17) compared to con.finement (1.09). The Morada Nova breed showed a higher
 

ovulation rate (1.23) than Brazilian Somali and Santa Ines (1.14 and 1.04).
 

Preliminary information shows that the Morada Nova sheep have a higher 

ovulation rate (1.4 and 1.7) compared to the Santa Ir.es (1.3 and 1.1) and
 

Brazilian Somali (1.3 and 1.5) under confinement and native pasture, 
found for ovulation rate, incidence of
respectively. No seasonal effect was 


ovulation and incidence of estrus. The higher ovulation rate was found in
 

sheep grazed on native pasture than sheep fed in confinement. These findings 
indicate that the -feed quality and availability in native pasture is as good 

as in confinement when proper stocking rate is provided. The monthly mean 

incidence of ovulation was similar in sheep fed in confinement (81%) and in 
native pasture (80.8%). However, the incidence of estrus in the confined
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group of sheep was higher than in sheep fed on native pasture. More
 
information will be provided when all postpubertal experimental data is 
released by the Center and statistically analyzed. However, the following 
conclusions can be anticipated: 

a. There is a significant effect of the level of nutrition on puberty, 
showing a negative relationship among live body-weight and age. 

b. Ewe lambs (breeds combined) fed in confinement attained 
days younger and 6 kg live body weigft heavier than ewe 

puberty 106.6 
lambs fed in 

native pasture.
 

c. 	Ovulation rate in ewes grazed on native pasture was unexpectedly
 
higher than in ewes fed in confinement.
 

d. 	The Morada Nova and Santa Ines breeds attained puberty at a younger
 
age than the Somali breed. The Morada Nova and Somali sheep had
 
similar body weights at puberty, but both were lighter than the Santa
 
Ines breed.
 

e. 	 Observations during the first post-pubertal year showed that the 
Morada Nova breed had a higher ovulation rate followed by Brazilian
 
Somali and Santa Ines.
 

f. 	Ewes maintained in native pasture showed higher ovulation rate than
 
ewes in confinement, as it was also shown at puberal ovulation.
 

g. 	No seasonal effect was detected on the monthly incidence of estrus
 
and ovulation, indicating that the sheep in Northeast Brazil have the
 
potential to be bred at any time of the year if proper management is 
provided.
 

Influence of First Suckling on Survivability of Newborn Lambs 

This study was conducted at the EMBRAPA/CNPC in Sobral with three breeds 
of hair sheep (Morada Nova, Santa Ines and Somalis) during two lambing 
seasons. The main objective of this study was to measure the influence of 
breed, birth weight, type of birth and sex of lamb on the interval from 
lambing to first suckling and their influence on survivability. 

The analysis of data showed that there is a significant difference 
(P < 0.01) among breeds for body weigrit at birth and the interval from lambing 
to first suckling. The mean interval from parturition to first suckling was 
significantly shorter in Morada Nova (22.2 min) compared to brazilian Somali
 
(28 	min) and Santa Ines (41.2 min). 

The 	Morada Nova breed had a higher proportion of twinning (1.47) compared
 
to Santa Ines (1.21) and Brazilian Somali (1.23). Even though the interval
 
from lambing to first suckling in Morada Nova was shorter, the proportion of
 
lamb losses was higher compared to Brazilian Somali and Santa Ines. This was
 
considered to be due to the higher incidence of twins and the resulting lower 
birth weight in the riorada Nova. Within breeds, lamb losses were observed in 
a higher proportion shortly after birth or at a younger age when the first 
suckling was delayed, compared to those lambs suckled within a shorter 
interval after birth. Consequently, this information provides a practical 
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application in terms of newborn lamb management to increase the level of
 
survivability and to increase lamb production per ewe lambing.
 

The relationship between birth weight and the interval from birth to 
first suckling (r = -.231, n = 226, P <0.01) and the relationship between the 
interval to suckling and the weaning weight was negative and significant 
(r = -.142, n = 226, P 0.05). 
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