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INTRODU<;!AO 

Francisco A. V. Arruda 

Chefe, EMBRAPA/Centro Nacional de Pesquisa de Caprinos 

A Empresa Brasileira de Pesquisa Agropecuaria (EMBRAPA) 
atraves do Centro Nacional de Pesquisa de Caprinos (CNPC) iniciou 
em 1980 o conv~nio co~ o "Small Ruminant Collaborative Research 
Support Program" (SR-CRSP). 0 programa multi-institucional e 
multi<lisciplinar contemplou a aplica~ao da ci~ncia e tecnologia 
para melhorar e produ~ao de pequenos ruminantes em condi~oes 

adversas do semi-arido do Nordeste Brasileiro, presentemente com 
uma popula~ao superior a 35 milhoes de habitantes. 

0 programa teve como objetivos prioritarios: 1 - treinamento 
de estudantes brasileiros e americanos, 2 - fortalecimento 
institucional e 3 - condu~ao a longo prazo de projetos de 
pesquisa basica e aplicada, visando o melhoramento da agricultura 
no Nordeste, principalmente para pequenos produtores que habitam 
a regiao. Desde o estabelecimento do programa, a maior parte da 
agenda tern sido cumprida: 

1 - Treinamento de estudantes brasileiros e americanos 

Dez tecnicos americanos foram ou estao sendo treinados a 
n1vel de PhD: Helaine Burstein, Corrie Brown, Amanuel Gobena, 
Nestor Gutierrez, Linda Hardesty, Robert Kirmse, Scott Kronberg, 
James Pfister, Joao Queiroz e Walter Schacht. Por outro lado 
dezesseis pesquisadores brasileiros concluiram ou estao cursando 
o program a de p os - grad u a~ a o em univ er s id ad es am er i can as e 
brasileiras: Selmo Alve$, Ubiraci Alves, Angela Eloi, Oria 
F e r n a n d e s , E 1 s i o F i g u e i r e d o , E n ea s L e i t e , R o b e r t o M e s q u 1 t a , 
Jaimundo Neto, Marisa Neumaier, Ederlon Oliveira, Djair Pena, 
Lucia dos Santos, Aurino Simplicio, Pedro de Sousa, Wandrick 
Souza e Maria Auxiliadora Vasconcelos. Alem disso, o SR-CRSP tern 
mantido cientistas a n1vel de PhD, lotados em Sobral, os qua1s 
t~m ajudado no treinamento de tecnicos de laboratorios e de 
campo, que podem exercer, agora diversas fun~oes dessas areas. 

2 - Fortalecimento institucional 

Neste respeito tanto a EMBRAPA como o SR-CRSP te'm 
vis u a 1 i z ados sol i dos be n e f 1c i o s . 0 s sup rime n to s e e q u i pa men to s 
para laboratorio e pesquisas de campo adquiridos, tern sido de 
g r a n d e i mp o r t § n c i a n a ma nu t e n ~a o d o a 1 t o n 1 v e 1 d e p r o d u t i v i d a d e 
ate agora alcan~ados por nossos cientistas nos Estados Unidos e 
no Brasil. 

3 - Condu~ao da pesquisa 

Os resultados de pesquisa 
Reuniao, tern contribuido para 

1 

apresentados nos 
modelar futuros 

Anais desta 
esfor~os de 



pesquisa e ajudarao na eleabora~ao de pacotes tecnologicos a 
serem aplicados a n1vel de fazenda. 

Estes Anais representam seis anos de esfor~os integrados e 
estreita colabora~ao entre nossas institui~oes. Em nome da 
EMBRAPA, eu gostaria de agradecer os participantes representando 
a USAID e outras institui~oes americanas e brasileiras pelo tempo 
e esfor~o dedicados a este importante evento. 

Outrossim, nos brasileiros somos muito gratos a uma pessoa 
em particular, o ex-diretor da SR-CRSP, Dr. David Robinson que 
conduziu com sucesso um esfor~o e uma busca complexa para uma 
participa~ao bem sucedida e equitativa neste projeto ambicioso. 
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INTRODUCTION 

Francisco A. V. Arruda 

Director, National Goat Research Center(EMBRAPA) 

The Brazilian National Goat Research Center (CNPC), 
representing EMBRAPA (Brazilian Enterprise for Agricultural 
Research) first established working ties with the SR-CRSP in 
1980. The multi-institutional, multi-disciplinary program 
contemplated the application of science and technology to improve 
small ruminant production in the adverse conditions of the semi
arid Northeast Brazil, presently inhabited by more than 35 
million people. 

The program had as priority three main goals: (1) training 
of American and Brazilian students; (2) forage institution 
building; and (3) conducting basic and ap~lied long-term research 
projects to improve the agriculture capabilities of the 
Northeast, primarily of smallholders who live for subsistence. 
Since the establishment of the program, most of the agenda has 
been accomplished as follows: 

(1) Training of American and Brazilian students 

Ten American postgraduate scientists were or are being 
trained: Helaine Burstein, Corrie Brown, Amanuel Gobena, Nestor 
Gutierrez, Linda Hardesty, Robert Kirmse, Scott Kronberg, Jim 
Pfister, Joao Queiroz and Walter Schacht. On the Brazilian side, 
the following colleagues have been involved in the training 
program: Selmo Alves, Ubiraci Alves, Angela Eloi, Orii Fernandes, 
Elsio Figueiredo, En'eas Leite, Roberto Mesquita, Jaimundo Neto, 
Marisa Neumier, Ederlon Oliveira, Djair Pena, Lucia dos Santos, 
Aurino Simplicio, Pedro de Sousa, Wandrick Souza and Maria 
Auxiliadora Vasconcelos. In addition, the SR-CRSP has maintained 
PhD scientists on site who have helped train laboratory 
technicians and field workers which can now handle diverse field 
and laboratory functions. 

(2) Institution building 

In this respect, both EMBRAPA and SR-CRSP institutions have 
seen a benefit. Laboratory and field research supplies and 
equipment purchased have been of paramount importance in 
maintaining the high level of productivity until now acco~plished 
by our scientists in the United States and Brazil. 

(3) Conducting of research 

Research findings presented in this workshop proceedings 
have contributed to mold future research efforts and will help 
design a technological package to be applied at the farm level. 
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These proceedings represent six years of integrative efforts 
and close collaboration among our institutions. In the name of 
EMBRAPA, I would like to thank the participants representing US
AlD and other American and Brazilian institutions, for the time 
and effort dedicated to this important event. Nevertheless, we 
Brazilians are grateful to one man in particular, the late 
director of the SR-CRSP, Dr. David Robinson, who successfully 
carried forward a complex endeavour and a quest for a successful 
equal partnership in an ambitious project. 
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INTRODUCTION 

W. C. Weir 
Acting Program Director, Small Ruminant CRSP 

University of California-Davis 

This workshop provides an opportunity for scientists of the 
Centro Nacional de Pesquisa de Caprinos (CNPC) and state research 
agencies affiliated with the EMPRAPA system (notahly EPACE, 
Ceara, and EMEPA, Para1ba) and their euests, provided through the 
Small Ruminant Collaborative Research Support Program (SR-CRSP), 
to demonstrate the true collaboration which has developed since 
1979, when the designated principal investieators from the 
several U.S. institutions made their first workinp; visits to 
Sobral. Both the CNPC and the SR-CRSP have evolved tremendously 
since that first year, as has been documented in annual reports. 
We are all cognizant of the role of the United States Agency for 
International Development (AID), through its Title XII programs 
that are overseen by the Board for International Food and 
Agricultural Development, in providing the grant funds which have 
facilitated this unique experiment in long term scientific 
collaboration. 

The accomplishments have been many. Principal constraints 
to goat and hair sheep production in Northeast Brazil, and, by 
extrapolation, in similar areas throughout the semi-arid tropics, 
have been identified. Through experimentation much data has been 
accumulated showing ways to surmount these constraints. 

Now we are ready to communicate these findings to a variety 
of audiences. Hopefully the Proceedings of this Workshop will be 
used by researchers, extension specialists, rural development 
leaders, and students. 

The IV International Conference on Goats, to be held in 
Brasilia in March 1987, will provide an opportunity to share the 
results of our collaboration with a world audience. Scientists 
from the several Brazilian and U.S. collaborating institutions 
will collectively play a prominent role at that r:;athering. 

One important aspect of the EMBRAPA/SR-CRSP collaboration 
has been the training of young scientists. As the funding levels 
for the SR-CRSP diminish, more and more of the responsibility for 
research and outreach leadership at the CNPC will pass to newly
trained Brazilian scientists. As the CNPC continues to grow and 
develop, the interest and best wishes of all members of the SR
CRSP family will be with you. 

I am personally very pleased to have been a participant in 
this Workshop, and commend the papers presented as valuable 
contributions toward the solution of practical problems in 

5 



Northeast Brazil and other similar regions, as well as to the 
world scientific literature on goats and hair sheep in the 
tropics. 
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-I. PESQUISA PARA DESCREVER 0 SISTEMA DE PRODU~AO 
ATUAL NO NORDESTE DO BRASIL 

I. RESEARCH TO DESCRIBE THE PRESENT PRODUCTION SYSTEM 
IN NORTHEAST BRAZIL 
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FARM-LEVEL RESOURCES FOR SMALL ~UMINANT PRODUCTION 

A. John De Boer, Nestor Gutierrez A., and Jose de Souza Neto 

Winrock International Institute for Agricultural Development 
and National Goat Research Center (EMBRAPA) 

ABSTRACT - Survey work is synthesized from collaborative projects 
dealing with farming systems in Northeast Brazil. Information 
includes descriptions of farming systems, farm resource 
productivity, characterization of small ruminant productivity, 
and resource adjustments during periods of severe climatic 
fluctuations. Sheep and goats are important components of 
farming systems in the semi-arid tropics of Brazil. In the 
higher rainfall areas, small ruminants are usually grazed with 
cattle on mixed crop/livestock farms that typically produce 
maize, beans, and tree cotton. As ra·infall amounts in the area 
decrease, goats become relatively more important than hair sheep 
and cattle and cropping activities decrease. During droughts, 
goats are of even greater importance. Lambing and kidding 
seasons follow rainfall patterns, as do stocking rates. 

Land management reflects minimal levels of capital inputs 
resulting in little control over grazing or animal management. 
Crop residues and forage crops are used primarily for cattle, 
with sheep and then goats accorded lower priority. Offtake rates 
for sheep ex:ceeded that for goats only in good years, but overall 
small ruminant offtake levels were low reflecting high mortality 
rates, low fecundity, and herd reductions that occurred during 
the stu0y period. 

Current managemeGt systems and resource constraints make it 
difficult to genetically upgrade current herds/flocks or to 
target specific range/forage improvement strategies for small 
ruminants. Climatic fluctuations are likely to have larger 
technical and economic impact upon farm resource productivity 
than will improved technology generated by CNPC/SR-CRSP programs. 
Climatic varlal:lility also will make it difficult to carry out 
sound on-farm validations of potential technologies. 

Index: terms: Sheep, Goats, Northeast Brazil, Farming systems, 
Farm-level resources. 

RECURSOS PARA A PROOU~AO DE PEQUENOS RUMINANTES A N1VEL 
DE FAZENDAS 

RESUMO - 0 trabalho de pesquisa foi sintetizado do projeto 
colaborativo que trata do sistema das fazendas no Nordeste do 
Brasil. As informa~oes incluem descri~oes do sistema pecuario, 
recursos de produtividade da fazend3, caracteriza~ao do 
produtividade de pequenos ruminantes, e mudan~as na utiliza~ao de 
recursos durante o perlodo de severas flutuaqoes climaticas. 
Ovelhas e cabras sao importantes componentes do sistema pecuario 
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no clima tropical semi-arido do Brasil. Em areas de alta 
precipitac,ao pluviometrica, pequenos ruminantes pastam 
normalmente com o gado bovino, em fazendas mistas (agropecuarios) 
que produzem t1picamente milho, feijao e algodao. A medida que a 
1n dice de pre c i pit a ~a o n a are a dim in u e, as cab r as torn am - s e ma is 
importantes do que as ovelhas lanadas, e o gado, e o plantio 
dtminue. Durante a s~ca, cabras sao de ainda maior importancia. 
A ep o ca de pa rt o am amen ta~ a o s e g u i a p e 1 as ch u v as , ass i m com o 
tambem o n'Umero de animals por hectare de terra. 

A administrac,ao da terra reflete nfveis mfnimos de 
investimentos de capital, resultando em pouco controle de partejo 
e dos animals em geral. Residuos de colheitas e planta~oes de 
forragem sao primariamente para o gado, depois para a ovelha e 
por ultimo para a cabra. A taixa de comercializa~ao para ovelhas 
excedeu a das cabras somente em anos bons, mas no geral a 
comercializa~ao de pequenos ruminantes fol baixa, refletindo alta 
taixa de mortalidade, baixos n1veis de fecundidade, e redu~oes no 
rebanho que ocorreram durante o per1odo de estudo. 

Atuais sistemas de manejamento e restri~oes de recursos 
fazem com que seja dif1cil melhorar geneticamente os rebanhos, ou 
mesmo determinar uma estrategia de melhoramento das forragens 
para pequenos ruminantes. Flutua~oes climaticas possivelmente 
tern maior impact·o tkcnico e econc5mico sobre os recursos de 
produtividade da fazenda do que melh6ram a tecnologia gerada pelo 
programa do CNPC/SR-CRSP. Varia~oes climaticas tambem tornam 
dif1cil validar as tecnologias potenciais. 

Termos para indexa~ao: 

Sistemas agropecuarios, 
Ovelhas, 
Recursos 

Cabras, Nordeste 
da fazenda. 

Introduction 

do Brasil, 

This paper synthesizes a baseline survey by the economics 
project and later collaborative work with the animal breeding 
project covering a group of farms monitored from 1980 to 1982. 
Supplementary information was provided by a collaborative range 
management project that proivded detailed data on stocking rates, 
soil types, vegetation types, and range conditions (Queiroz et 
al., 1986). Therefore, most of these results cover only a 
limited number of microregions in Ceara state and must be 
interpreted with caution when dealing with Northeast Brazil in 
general or with the sertao (semi-arid) region in particular. 
Primov (1983) found substantial differences in farm 
characteristics between the groups of farms reported upon in this 
paper and groups of farmers interviewed in more arid regions of 
Western Bahia state. Additional baseline surveys are under way 
in other states of Northeast Brazil and progress on this work 
will be reported upon elsewhere in the workshop. 

Despite the limited sample of farmers, the selection process 
was designed so that the ecological characteristics of the 
microregions selected would be similar to those of most of the 
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agro-climatological zones found in Northeast Brazil. Sheep and 
goats tend to be concentrated within specific microregions in the 
sertao and the sample covered most of these main microregions. 

The following description of farming systems systhesizes 
information from both the baseline survey and the periodical 
survey that included a subsample of farms from the baseline 
survey. Information covers farming systems, resource 
productivity, characteristics of small ruminant performance, and 
characteristics of the farms during periods of severe climatic 
fluctuations. 

Description of the Farming Systems 

Sampling for the 127 farms included in the baseline survey 
was based on microregions defined by geographic similarities. 
Each of the five microregions selected was composed of several 
counties and had high concentrations of sheep and goats, with the 
five representing over 50% of the total population of sheep and 
goats in Gear~ Two counties were sampled in each microregion as 
shown in Table 1, with enumeration during April-June 1980. 
Figure 1 shows the location of the sample sites within the 
sertao. 

TABLE 1. Baseline survey structure 1980. 

Microregions 

Sertao de Sobral 

Sertao de CrateGs 

Sertao de Inhamuns 

Sertao de Quixeramobim 

Baixo Jaguaribe 

Total 

County 

Granja 
Sobral 
CrateGs 
Independ@ncia 
Taua 
ParambG 
Quixada 
Quixeramobim 
Morada Nova 
Russas 

No. of Farms 

15 
16 
13 
14 
16 
14 

5 
9 

15 

127 

Analysis of the baseline survey of 127 farms provided a 
static description of the production system and an estimation of 
the percentage of producers engaged in sheep and goat production 
in the eight major producer counties. Based on these data, a 
subsample of four farms per county were included, composed of a 
random selection of two farms above the median value and two 
below. Thus, a total of 32 farms from the initial sample were 
selected for surveys made 4 times each year, from September 1980 
to January 1982. The objective of this survey was to evaluate 
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the dynamics of the productive system (Gutierrez & Ponce de Leon, 
1986a,b) and obtain interyear and interseasonal variations in 
an i ma 1 p e r f o r rn a n c e • I n 1 a t e 1 9 8 3 ( S e p t e m b e r -·O c to b e r ) , a 1 i rn i t e d 
survey was made of land use by 27 farms in the above subsample. 
The following sections are based heavil~ upon the paper by 
Queiroz et al. (1986), reflecting analysis of data from the 
subsample of farms surveyed over the 1980-82 and 1983 periods. 

Climate 

Climate is the overriding variable in forage and animal 
production in the sertao. Temperatures do not vary widely in the 
state of Ceara; however, extreme variations in rainfall play an 
important role. 

The overall average rainfall for the survey area over a 34-
year span was 684mm, with a wide variation among counties. 

A relatively short rainy season of 5 months (January through 
May) comprised 93% of the total annual rainfall. February, 
March, and April accounted for 67% of the total. Because of 
these rainfall patterns, the sertao climate can be classified as 
tropical semi-arid. 

Agriculturally significant droughts may result from a 
deficiency in total amount of annual precipitation or from 
unfavorable distribution of monthly precipitation. The surveyed 
counties were classified in two groups, by isohyets (400mm to 
6 0 0 mm ; 6 0 0 mm t o 8 0 0 mm ) , the a v e r a g e a nn u a 1 r a in f a 1 1 f r o m 1 9 7 8 t o 
1983 was diagrammed to show the rainfall pattern. The 1978 to 
1983 period was considered a drought period because of the 
sequence of years with below-average rainfall. In the two groups 
of counties the amount of rainfall was much the same, with each 
reflecting a decrease in rainfall between 1980 and 1983. 

Soils 

The production systems surveyed include a wide range of soil 
types. To cope with this variability, the local agriculturalists 
have developed an informal soil classification scheme. 

Two major types of land are recognized: 1) those suitable 
for cultivation and 2) those unsuitable. This stratification is 
based primarily on drainage, location, fertility, and to a lesser 
extent on depth and surface texture. Because of their greater 
economic importance, the soils suitable for cultivation are 
classified in more detail than are noncutivatable soils. 

The preferred soil types are the deep, dark-colored alluvial 
deposits adjacent to streams on topographic lowlands. They are 
1 o ca 1 1 y kn o.w n as "co r o as" or "b a ix i o s" and are subdivided into 
sandy ("ariscado") or clay ("liguento, massape"), Within the 
broad class, the sandy type i& preferred due to better drainage 
conditions and ease of cultivation on a yearly basis. 
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Less preferred are soil types collectively known as "barro 
vermelho" (red clays). These occut on undulating, rolling 
terrain and are characterized by a relatively sticky and reddish 
subsurface. Surface textures are highly variable and include 
clay loams as well as very gravelly loamy sands. Surface 
characteristics are used to subdivide the "barro vermelho" class. 
In general, the subtypes with relatively fine-textured and stone
free surfaces are preferred. Subtypes with stony surfaces are 
less desirable as they make the use of hand-held tools more 
difficult. Within the "barro vermelho" class, soil depth is 
usually less than lOOcm. Slash and burn cultivation of perennial 
cotton and grain crops is common on these soils. Rest periods 
usually exceed 10 years. 

Vegetation 

The vegetation types covering the semi-arid portion of the 
northeast of Brazil are known collectively as "caatinga." Most 
plant species present in "caatinga" vegetation are deciduous. 
Their dry leaf litter is an important component of livestock 
diets throughout the dry season. During the rainy season 
(January-July), most of the livestock were grazed on "caatinga," 
but its use was largely restricted to goats during the remainder 
of the year. 

Because there is no detailed and systematic subdivision of 
the "caatinga" type, the name "caatinga" in international 
literature encompasses all the vegetation types that are present 
in the sertao area of the Northeast. In fact, even at the 
physiognomic level, a variety of vegetation types may be 
identified. 

For the purpose of this discussion, the vegetation in the 
area surveyed may be grouped into four distinct physiognomic 
types. These are 1) an arboreal "caatinga;" 2) a shrubby 
"caatinga" that typifies the concept; 3) an open woodland; and 4) 
palm stands. 

Livestock Management 

The integration of livestock and crop production is a common 
characteristic of the small ruminant production systems observed, 
which had combinations of cattle, sheep, and goats or of cattle 
and sheep. The combination of cattle and goats is infrequent and 
was not considered. 

Grazing Systems 

By considering only major features of the grazing systems 
used, 16 different management strategies were identified. The 
term, "grazing system" is defined as the controlled movement of 
livestock within the farm, usually between areas of native 
vegetation and cultivated fields during the year. 
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The 16 grazing systems were subdivided into four major 
groups: 

Group 1 (Figure 2) represents the grazing systems in which 
the dry season movement of the cattle (C), sheep (S), and 
goat (G) herds is simultaneous. 
Group 2 (Figure 3) is characterized by the goats remaining 
in the "caatinga" throughout the year. 
Group 3 (Figure 4) represents farms that do not have goats. 
Group 4 (Figure 5) represents situations in which structural 
features of the farms, such as fencing, influence the 
grazing system. 

The grazing of cultivated fields in the dry season is a 
common occurrence in each of the four groups. Fields of corn and 
b e a n s , o r c o r n , b e a n s , a n d i m m a t u r e p e r e n n i_ a 1 c o t t o n , b e c o m e 
available to livestock grazing in late June to early July after 
the grain is harvested. Generally, fields that include annual or 
mature perennial cotton are not grazed until the August-September 
period after harvest has been completed. 

Group ..!_ 

Grazing system GS3 is the most widely used in Group 1. In 
this system, cattle, sheep, and goats graze in the native 

I 
"caatinga" until Se~tember when the cotton harvest is completed, 
and all three animal species are transferred to the cotton 
fields. A portion of the cattle herd, usually pregnant and 
"weak" animals, receive supplemental feed. The farms (11.5%) 
using this s y_s_t em inter crop cotton with corn and beans. In 
contrast, farms using grazing system GSl include in their system 
fields without cotton which may be grazed in July. Grazing 
system GS2 is used by a farm with over one-half of its total land 
area cleared and cropped. An interesting aspect of this complex 
grazing system is grazing of perennial cotton fields by cattle in 
the first half of the rainy season. Since cattle prefer the 
weedy annual growth, the practice serves to reduce weed 
competition with the cotton. The implementor of grazing system 
GS4 is an absentee landlord with a large area cleared for 
grazing. 

Group z_ 

Group 2 farms are characterized by minimum input given to 
goat production. The goat herds have to rely on the native 
vegetation for sustenance throughout the year. This strategy is 
used by 42% of the farms in the sample. They range in size from 
18ha to 450ha. More than one-third of the farms in the sample 
use grazing system ~SS or GS6. The main difference between these 
two systems is the treatment given to sheep. In GSS, sheep and 
goats are treated in the same manner, whereas in GS6 the sheep 
are treated similar to the cattle. In grazing system GS7, cattle 
graze the perennial cotton fields in the first half of the wet 
season. Grazing sys t em G S·8 is used by a farm that raises 
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Figure 2. Diagrammatic representation of the grazing systems (GS) 

in which cattle (C), sheep (S), and goats (G) are moved in 

unison during the dry season. 
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Figure 3. Diagrammatic representation of grazing systems (GS) in which 

goats remain in the native vegetation throughout the year--cattle (C), 
sheep (S), and goats (G). 
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virtually no crops. The relatively large amount of feed 
supplement used requires input from outside the farm. 

Group l 

Group 3 farms do not produce goats. In grazing systems GS9, 
GSlO, and GSll, cattle and sheep remain together through the dry 
season. In grazing system GS12, sheep are not allowed to graze 
cotton fields. 

Group ~ 

On Group 4 farms, the grazing systems are imposed by 
i n f r a s t r u c t u r e d e f i c i e n c i e s. s u c h a s p o o r f e n c i n g • F o r e x a mp 1 e , 
the farm using grazing system GS15, grazes small ruminants 
in cleared areas throughout the year. The exclusion of cattle 
from these cleared patches in favor of small ruminants is 
peculiar and contrary to local wisdom. The reason for this 
abnormality is the lack of goat- and sheep-proof fences in the 
area under native vegetation. The same rationale applies to 
grazing systems GS14 and GS16. Grazing system GS13 is a product 
of complete clearing and irrigated crops, wh·ich are not grazed. 

Dry-Season Livestock Management 

During the dry season in the North ea s t there is a s.c arc it y 
of livestock feed; this constraint causes most of the farmers to 
depend on the use of supplement and the grazing of cultivated 
fields to sustain a significant portion of their livestock. A 
wide range of products is used to supplement livestock in the 
sertao region of Ceara (Table 2). 

Generally, the producer determines which livestock will 
receive supplemental feed; first priority is given to cattle, 
particularly dairy cows; then sheep, and finally goats. It is 
traditional to supplement only those sheep and goats that are in 
poor condition. The amount of supplement needed depends on the 
length of the rainy season, the quantity of native forage and 
crop residues produced on the farm, and the producer's ability to 
buy it. 

On the surveyed farms, 85% of the cattle are given 
supplement feed, 50% of the sheep, and only 30% of the goats. 
Sixty-one percent of the farms use balanced rations, such as 
cottonseed meal and grain. Of these, 59% use balanced rations 
only for cattle, 23% for cattle and sheep, and 18% for cattle, 
sheep, and goats. These results reflect the priorities given by 
the farmer. Cattle (in particular) are the species culled to 
adjust the stocking rate during the dry season. Farmers usually 
keep lactating females in order to sell their milk as a source of 
cash to buy supplemen~. In some cases, small ruminants are 
marketed for the same purpose. 

Sufficient information was collected on 21 of 
to estimate the stocking rates in cultivated fields 
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TABLE 2. Percentage of farms using supplementation by source and 
species, 1983. 

Type of suppiement 

Balanced ration 
Cottonseed meal 
Elephantgrass 
Cactus (Palma) 
Mandacaru 
Corn grain 
Crop residues 
Cassava 
Canarana 
Canaf1stula 
Corn, cotton meal, corn 
Cunha 
Juazeiro 
Fava do Piaui 

Cattle 

37 
33 
33 
18 
15 

7 
4 
4 
4 

cob 4 
4 
4 

Sheep 

15 
1 1 

7 
4 
7 

1 1 
1 1 

4 
4 
4 

4 

4 

Goats 

1 1 
4 

4 
7 
7 

4 

4 

five months of the dry season. Dry-season stocking rates are 
presented in Table 3. Estimates range from .3ha to 7.6ha per 
animal unit. Reasons for this wide range include 
supplementation, soil quality, type of crop, animal species, and 
precipitation. Of the farms in the study, 35% cultivate between 
l.lha and l.5ha to support one animal unit for the last 5 months 
of the dry season. This narrow range of .4 ha/animal unit 
representing only 5.5% of the total range (7.3 ha/animal unit) 
suggests that management strategies have contributed to the 
relationship between area cultivated and herd size. 

Large variations were found during the dry season between 
the amount of supplements fed to species and by animal unit as 
well as the frequency; most farms supplement animals on a daily 
basis. In the dry season, cattle are kept in semiconfinement 

whenever possible. 

The forage value of fields with mature perennial cotton 
differ markedly from those with annual cotton. This difference 
stems from the fact that the former is not weeded and the bulk of 
available forage consists of the annual weedy growth. In the 
latter case, crop residue is the principal forage component. 

Water Supply Infrastructure 

The rainfall patterns in the counties surveyed vary 
c on s i d e r a b 1 y f r o m y·e a r t o y ea r an d mo n t h t o mo n t h . A s a r e s u 1 t 
of irregular and unpredictable rainfall, producers have developed 
ways to conserve water to use during the dry season. Two aspects 
of water conservation were studied on the surveyed farms: 1) the 
type and permanence of the water facilities used; 2) the degree 
to which the availability of water limited livestock production. 
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TABLE 3. Distribution of estimated stocking rates used in 
cultivated fields for the last 5 .months of the dry season. 

No. Percentage 
Ha/animal unit of farms of farms 

• 3 to • 5 1 5 
.6 to 1.0 3 14 

1 • 1 to 1. 5 8 38 
1. 6 to 2. 0 2 9 
2 • 1 to 2. 5 0 0 
2 • 6 to 3.0 1 5 
3 • 1 to 3. s 1 5 
3. 6 to 7. 6 s 24 

Total 2 1 100 

In general, a high financial investment in water reservoirs 
("acudes") were formed by dams positio~ed across natural 
drainages. Two types of reservoirs we~e considered, based on 
their capacity to hold water during the drought: permanent 
reservoirs, characte~ized by a relatively large holding capacity 
and low levels of soil permeability; and temporary reservoirs, 
which are less efficient in terms of water retention. Within 
this latter type, another relatively common water source is th~ 

natural or artificial land depression that fills with water 
during the rainy season. These reservoirs could be defined as 
small ponds ("barreiro"), Artesian wells and dug wells 
("cacimbas") with bricks were also compared for their ability to 
.store water. 

The type of water facility and the percentage of the farms 
in the survey that have this type are presented in Table 4. 

General Animal Management Aspects 

The sections which follow are based primarily upon data from 
the baseline survey of 127 producers in 1980. The presentation 
follows closely that of Gutierrez & Ponce de Leon (1986a). 

The general management strategy for sheep and goat 
production can be classified as an extensive grazing system. 
Generally animals were released in the morning and remained in 
the fields from 6a.m. until they were penned in the evening, 
usually between 5 and 6p.m. Corralling the animals every night 
was common in the region, but there was some variation by species 
and season. 

The person who was in charge of the sheep and goat 
management and usually the daily labor, was often a family member 
or a hired worker. This worker normally did not receive cash 
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TABLE 4. Percentage of ~arms with watet storage facilities. 

Percentage 
Facilities of farms 

Artesian wells 
Reservoirs 

Permanent 
Temporary 
Permanent & temporary 

Dug wells 
Permanent 
Temporary 

Ponds 

7 

37 
31 

9 

70 
7 

30 

wages but rather was remunerated in "species form." This system 
was called "sorte" and consisted of a fourth or fifth of the 
total animals or some increment of the offspring. 

Housing 

Most of the groducers located their corrals and any other 
type of animal housing near the farm house to avoid predator 
(human and/or animal) losses. 

There was considerable variation in the housing facilities 
for small ruminants in the sertao. Six housing systems were 
defined, ranging from a simple corral to a sophisticated roofed 
pen raised about I.Sm above the ground. A total of 96% of all 
the farms in the baseline survey had some kind of housing 
facility. The largest proportion (48%) had only a simple type of 
corral fenced with native wood sticks. Another 19% had corrals 
plus divisions and a covered shed. The roofs of these sheds were 
usually made with tiles. Another 24% of the farms had a corral 
plus the raised pen, which was easy to clean because the manure 
and urine were collected on the ground beneath the slotted, 
raised floor. Most of the materials used in these buildings were 
native to the region. EMATERCE was the local institution that 
gave recommendations and advice about the construction of these 
pens. Other forms of animal facilities, such as corrals with 
divisions or very sophisticated pen systems, were not widely 
encountered in the sertao region. 

Fencing 

Fencing, which plays an important role in animal management, 
becomes even more vital when the farm system includes crop 
activities. Data from the baseline survey show that 79% of the 
farms had full perimeter fencing. In most cases, perimeter 
fences were the type used for cattle and consisted of seven or 
eight barbed wire strands and wooden sticks. When the fences 
were usej to keep livestock away from crops, the number of wires 
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was increased and additional wood was positioned at the base of 
the fence to keep small ruminants out~ 

More detailed data collected during the first periodic 
survey showed that 75% of the farms had full perimeter fences, 
12% had between 70% and 90% of their perimeter fenced and 13% had 
only 60% to 69% fenced. Internal fencing data showed that 49% of 
the farms had one or two lots fenced, 33% had three or four 
fences for divisions, 12% had five or six divisions, and 6% had 
more than six fenced lots. 

Greater numbers of fenced lots provided opportunities for 
applying more intensive management regimens and should result in 
higher levels of productivi.ty. 

Health Management 

Mortality rates were based on the periodic surveys during 
1980 and 1981 (Table 5). 

TABLE 5. Sheep and goat mortality by age, species, and season, 
1980-1981. 

Class Species Dry 

Kids Sheep 12. 3 
Goa ts 14.9 

Adults Sheep 15.5 
Goa ts 13. 3 

Total Sheep 14. 8 
Goa ts 14. 2 

Source: Periodic survey. 

Season 
Rainy 

Percentage 

3. 9 
10.9 

2. 4 
1. 9 

2.9 
5 • 7 

Annual 

1 7 • 7 
19 . 9 

Causes of mortality could not be determined since veterinary 
services and diagnostic laboratories were usually not available. 

No apparent endemic infectious diseases were observed, nor 
could producers specify one single cause of mortality as the most 
important. However, parasitic infection appeared to exist 
subclinically. 

Preventive health care of animals can influence mortality 
rates. The periodic survey showed that about 18% of the farmers 
did not deworm sheep and goats; 67% dewormed only once or twice 
per year; and the remaining producers drenched animals three or 
four times per year. Most deworming was done during the rainy 
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season. Seventy percent of the farms treated the umbilical cords 
of the newborn with a solution of 10% iodine. Ectoprasite 
controls were not common; the survey indicated that only 30% of 
the farmers carried out control measures at least once a year. 

Human predators accounted for 2% and 1.5% of the sheep and 
goat losses, respectively. Animal predators (foxes, eagles, 
etc.) caused 1% and 2.7% of losses in sheep and goats, 
respectively, with newborn animals particularly vulnerable. 

Breeding Management and Reproduction 

The baseline survey showed that 96% of the farms did not 
have a planned breeding season. Animals of both sexes were 
maintained together and females were bred throughout the year. 
Undesirable parent-to-offspring and half- and full-sib matings 
occurred, and inbreeding levels appear to be medium to high. 
However, to reduce potential inbreeding effects, 80% of the farms 
surveyed would not use breeding males produced on the farm. 
Males brought in from other farms were kept as breeding animals 
for as long as 4 or 5 years. 

Separation of sexes did not occur at weaning time; nor was 
systematic weaning practiced. Young females (10-133 months old) 
were exposed, by default, to males at all times. Those that 
conceived gave birth at 15 to 18 months of age. 

Lambing and kidding peaks were associated with previous 
breeding period influenced by a rainy period. September rains, 
ca 1 1 e d "cashew rains , " appear to h a.v e prompted birth peaks the 
following February-March in 1980 and in February of 1981. 

The c.oncentration of lambings occurred during the same 
periods as those observed for goats; 75% and 76%, respectively, 
of all births occurred within the periods March-September 1980 
and April-October 1981. 

Kidding peaked in alternate months from March 1980 through 
Se p t em be r 1 9 8 0 , w i th 7 3 % of the kid d in gs in a 7 - month p' e r i o d . In 
1981, 80% of the kiddings occurred between April and October, 
again a concentration in a 7-month period. The peak kidding 
periods differed by one month in 1981 and 1980, which might be 
attributed to a one month difference in the onset of rainfall in 
1980 and 1981. 

Most lambings and kiddings were at the end of the rainy 
season and the first half of the dry season. 

The data for both species strongly suggest a positive 
correlation between mon~hly rainfall and the number of births 5 
months later. The monthly distribution of goat births was more 
constant w.ithin the kidding period than was that of the lambing 
curve for sheep, which was almost a mirror image of the rainfall 
curve. 
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An important measure of productivity is the net yield of 
offspring produced per breeding fem~le (11 months or older) 
maintained in the herd (Table 6). The net productivity of sheep 
was higher than that of goats in 1980 but lower in 1981. These 
figures suggest that sheep productivity might have been directly 
proportional to the amount of annual rainfall (629mm in 1980 and 
562mm in 1981), while net productivity of goats may have been 
less adversely affected by the decrease in precipitation. 

TABLE 6. Net yields (lambs or kids weaned) per breeding female 
maintained, 1980-1981. 

Year 

1980 
1981 

Source: Periodic survey. 

Sheep 

1. 10 
0.84 

Goats 

0.92 
1. 15 

Average sizes of farm sheep flocks and goat herds in this 
state were 142 and 116 head, respectively, as reported previously 
by Gutierrez et al. (1982). The periodic surveys showed that 
small-ruminant herds were composed primarily of animals of native 
breeding. Among the sheep flocks, 28%, 56%, 75%, and 6% of the 
farms had some animals belonging to the Morada Nova, Bergamacia, 
Santa In@s, and Somalis Brasileira breeds, respectively. For the 
g o a t h e r d s , 2 5 % a n-d 2 8 % o f t h e f a r m s ha d B h u j a n d A n g 1 o - N u b i a n 
breeds, respectively. These figures show that producers were 
trying to upgrade the native animal with available breeds of hair 
sheep and exotic goats. On the average, producers used about one 
breeding male for 18 breeding females. 
Herd/Flock Off take 

The average sheep flock off take was 46%, consisting of 15% 
on-farm consumption and 31% sales. For goats the offtake rate 
was 35%, of which 11% was used for home consumption and 24% was 
sold. 

The higher offtake rate associated with sheep demonstrates 
their larger contribution to net income in comparison to that of 
goats. No differences in market price for sheep and goat meat 
were observed in this region (Gutierrez & De Boer, 1982). Sales 
accounted for about the same propor.tion of the total off take in 
both species -- 67% and 68% for sheep and goats, respectively. 
Most of the animals sold were surplus yearling rams between 15 
and 18 months old (average live weight 25kg), surplus yearling 
bucks between 14 and 16 months old (average live weight 20kg), 
and culled does, 5 or more years old. Commercial sales were made 
to middlemen at the farm gate or directly to the market center. 
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Meat and Milk Production 

Sheep and goat meat prices were considerably lower than 
those for beef and pork (Gutierrez & De Boer, 1982). The small 
carcass size ls more important in rural areas since refrigeration 
is seldom available. 

The dressing percentage in the region was 40% for sheep 
(Bellaver et al., 1983) and 41% for goats (Melo et al., 1985). 

Gutierrez et al. (1982) found that in the sertao of Ceara 
that 0.8% and 20% of the farmers milked sheep or goats, 
respectively. 

Characteristics of Baseline Survey Farms 

The survey was not stratified according to farm size, which 
ranged from 96 to l,622ha. Land uses included grazing native 
caatinga (52%), grazing improved caatinga (36%), cultivated 
pastures (2%), and cropping (10%). Only 31% of the sample farms 
grew single crops, with tree cotton being the major species grown 
as a sole crop. Most farms had mixed cropping systems consisting 

1 of corn-bean-cotton mixtures or corn-bean mixtures. Of lesser 
importance were corn-beans-upland rice, corn-beans-sorghum, and 
corn-beans-cotton-cassava mixtures. 

Cattle, sheep, and goats could be considered as 
complementary activities within a certain level of grazing 
intensity because of the different varieties of vegetation they 
c on s u m e w i t h i n th e ca a t i n g a • I n g_e n e r a 1 , h ow e v e r , t h e y a r e 
competitive activities, because they compete for the same 
capital, labor, and improved pasture resources. 

Cattle are grazed in the "best" caatinga area throughout the 
year and in the dry season are supplemented with harvest 
residues, commercial and farm-produced concentrates, and 
cultivated pastures. 

Of the sampled farms, 88% of the sheep and goat producers 
had a mixed system: crops, cattle, and small ruminants. This 
finding implies that 12% of the total sample had either sheep, 
goats and cattle, or sheep, goats and crops. 

Sheep and Goat Production Characteristics 

Ownership of Sheep and Goats 

Seven basic groups of owners were distinguished: 
landowners, manager-sharecroppers, sharecroppers, parceiros 
[farmers settled on land under a Brazilian government land 
settlement program called the Instituto Nacional de Coloniza~ao e 
Reforma Agraria (INGRA)], renters, communal owners and employees 
or permanent workers. Sixty-four percent of sheep and goat 
p r o d u c e r s we r e 1 a n d o w n·e r s • I n g e n e r a 1 , th i s g r o u p ha s 1 a r g e 
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areas of land which are exploited by the landlords themselves, 
sharecroppers ("moradores") and 'permanent or temporary workers. 

Sharecropping (19% of the sheep and goat producers) is a 
very important source of labor in the sertao area and 
sharecroppers are usually involved in crop production. 
Basically, the sharecropper is provided with use of a small 
parcel of land for the production of subsistence crops, a house, 
and occasionally land for cash crops. 

The manager-sharecropper category, which is a mixture of 
sharecropper and manager, ~egularly has his own flock running 
together with that of the landowner. Employees or permanent 
workers work for a salary without any share of the total 
production. This group represented 7.1% of the total sheep and 
goat producers surveyed. 

Sheep and Goat Herd/Flock Size 

Herd/flock size is an important variable in the mixed 
production system, especially when there are other animal species 
competing for the same scarce resources. The average size o'f 
mixed sheep and g9at populations in the sample was 211 head. 
There was not much variation between regions (Table 7). 

In terms of specialization, producers preferred to produce 
sheep and goats together than shee~ or goats alone. 

Livestock Production and Productivity 

Detailed information was collected during the periodical 
survey of 32 farms over a period of 17 months. This was 
characterized as a period of prolonged drought and provided an 
opportunity to analyze herd/flock dynamics and stocking rate 
adjustments to the declining feed base. Most of the sheep (90%) 
are native, or Crioulo breeds, and most goats are classified as 
Se m Ra S'.a Defina d a (non des c rip t, or SR D). 

Population Changes 

The distribution of the population by species per survey is 
presented in Table 8. Both species had a relatively static 
proportion of approximately 70% sheep and 30% goats during the 
first three survey periods. Drastic reductions in animal numbers 
occurred between the first and third surveys, but the reduction 
of sheep was proportionally higher than that of goats. 

Breed Distribution 

Breed distributions for sheep and goats for the periodical 
survey farms are shown in Table 9. 
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TABLE 7. Average sheep and goat population per farm surveyea 
1980. 

County Goats a Sheepa Sheep & goatsa,b 

Granja 
Sobral 
Cratel'.is 
Independ~ncia 
Tau a 
Parambl'.i 
Quixada 
Quixeramobim 
Morada Nova 

Total 

163 
60 
49 

213C 
262 

90 
94 
57 
58 

116 

Source: Baseline survey. 

149 
115 
17 2 
173 
218 

49 
165 
133 
108 

142 

2 7 1 
145 
194 
233 
448 
118 
209 
161 
12 1 

211 

aData applies only to farms with specified enterprise. 
bThe average does not equal the average of the two preceding 

columns since not all farms had both species. 
cA very small number of farms had goats. 

TABLE 8~ Percentage change of sample populations between 
surveys, 1980-1981. 

Survey Number 

Species 1 2 3 4 5 

Sheep 2915 2660 2192 2199 2201 
Goats 1095 991 860 1145 1138 
Total 4010 3651 3052 3344 3339 

Age Distribution 

In flocks that were managed under a continuous-mating 
scheme, the age distribution of the flock was nearly constant. 

The ewe flock population decreased 27% between surveys one 
and five, with the largest decrease occurring between surveys one 
and three. However, the distribution of ewes and does by age 
remained almost constant between surveys, indicating that culling 
was practiced in all age groups to an equal degree. 
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TABLE 9. Percentage distribution of the sheep flocks and goat 
herds pooled over all surveyed farms by breed and by 
1980-1981. 

Survey number 

1 2 3 4 5 

Sheep breeds: 

Crioulo 68 68 66 70 70 
Morada Nova 3 3 4 3 3 
Bergamacia 11 10 9 7 6 
Santa In@s 17 18 20 18 20 
Somalis Br. a a a 1 a 
Rabada Larga a a a a a 

Goat breeds: 

SRD 73 79 8 1 84 88 
Bhuj 5 4 4 5 4 
Anglo-Nubian 2 1 16 14 10 7 
Maro ta a a a 0 a 
Moxot6 0 a 0 a a 
Caninde a 0 0 0 0 
Repartida a a 0 a a 

a = less than 1%. 
SRD = Sem Ra~a Definida (nondescript) breed. 

The doe herd, however, decreased 20% between surveys 
three and increased 22% between surveys three and five. 
result was a small increase in the doe herd. 

survey, 

one and 
The net 

The largest 
found within the 
11 months, and 
depending on the 

proportion of rams and bucks of both species was 
first three age classes (birth to 7 months, 7 to 
11 to 18 months), with a range of 78 to 88%, 
particular survey. 

The dynamics of the sheep flock indicated that males were 
culled between 10 and 18 months of age but females were culled in 
the same proportions from all age groups. The total offtake was 
41.6%. The goat herd dynamics indicated a different pattern. 
Does were culled from only the older groups and all young females 
were kept. In addition, it was apparent that some does were 
purchased to add to the herd. The criteria for culling bucks was 
the same as for rams. The total goat herd offtake was 24%. 

Species Distribution 

The state of Ceara 
population of 1,208,000 
(Gutierrez et al., 1982). 

in the northeast of Brazil had a 
sheep and 813,000 goats in 1980 

These numbers represented 20% of the 
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sheep and 11% of the goat populations in the northeast of Brazil. 
The ratio of sheep to goats in Ceara was 1.5:1 but 0.8:1 for the 
entire northeast region. These ratios demonstrate the relatively 
greater impottance of the sheep subsystem in Ceara thart in the 
other states of the Northeast. The ratio of sheep to goats for 
the sample of farms used in this study was 2.3:1, which was 
relatively higher than the general ratio. This finding supports 
the notion that the sheep subsystem was relatively more important 
in this state than in the region in general. 

N e v e r ·t h e 1 e s s , o n e s t r I'! t e g y p r o d u c e r s u s e d d u r i n g 1 o n g 
drought periods was to substitute goats--not sheep--for cattle, 
at an average rate of 2 goats per head of cattle (Queiroz et al., 
1986). The sheep-to-goat ratio decreased from 2.7:1 in the first 
survey to 1.9:1 in the fourth and fifth surveys. This decrease 
resulted from both a decrease in the number of sheep and an 
increase in the number of goats (Table 8). This finding of 
change in the sheep population was confirmed (Queiroz et al., 
1986) when data were compared from 1980 and 1983 to determine 
producers strategies to overcome the effects of the drought. 
Because of shorter generation intervals, sheep and goat 
populations adjust in shorter cycles than do cattle, allowing 
quicker adjustments to weather conditions. 

Body Weights and Measurements 

This report summarizes the body weight and measurement data 
gathered from all farms during the fifth survey. The average 
number of animals per farm was 79 sheep and 41 goats, including 
at least four breeds of sheep and. three breeds of goats of 
varying ages. Thus for statistical comparisons the study 
identified farms with a larger number of animals. 

Sheep body weights and measurements for the Crioulo, 
Bergamacia, and Santa Ines breeds by age groups were obtained at 
the end of the dry season. Bergamacia were generally the largest 
breed on the s·ample farms; however the Santa In~s and Crioulo 
breeds did not differ greatly in body weight and measurement. 
The large variations in body weights probably were influenced by 
the effect of animal management differences rather than by breed, 
sex, and class variations. 

Some comparisons of subsamples allowed the following general 
observations of the performance of small ruminant breeds under 
traditional farming conditions. 

Comparison of mean body weights obtained during the wet and 
dry seasons between the Bergamacia and Crioulo breeds showed the 
Bergamacia to be .heavier. On the other hand, no difference was 
observed between Santa Ines and Crioulo mean body weights taken 
during the wet and dry seasons. 

Bergamacias showed more anterior depth and length than did 
Crioulo animals but di~ not differ in other body measurements. 
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Mean body weight differences were not detected between SRO 
and Anglo-Nubian goats for weight tak.en at the end of the dry and 

.wet seasons. The farm effect significantly influenced goat body 
weights at the end of the dry season, but its effect disappeared 
from the wet-season weights of the same animals. These data 
indicate that environmental effects are more important during the 
dry-season period. 

Mean body-weight curves for Crioulo sheep and SRO goats were 
pooled over farms and grouped by age. Minimum and maximum mean 
weights for Crioulo sheep, ranging from 14 months of age to over 
2 years at fifth survey, were 25kg to 28kg, respectively. 
Minimum and maximum mean weights for the SRO goats of the same 
ages were 2lkg to 26kg. 

Sheep weight curves showed that growing animals tend to 
lower their weight-gain rate during the dry season, with very 
sharp increase during the wet season; whereas older or more 
mature animals lose weight during the dry season, with relatively 
less rapid wet-season weight gains. Goat weight curves showed 
the same tendencies as sheep weight curves, although goat weight
gain rates were apparently lower than those for sheep. Goats 
seem to lose less weight during the dry season than did sheep. 

Mean live-weight male-female c~mparisons showed that Crioulo 
male-sheep are 13% to 37% heavier than females of the same breed. 
Bergamacia males are 16% to 31% heavier and Santa In~s 16% to 45(. 
heavier than the females of their respective breeds. Turner & 
Young (1960) suggested that males at least 40% heavier than 
females are needed for successful breeding programs that select 
for body weight. It appears that breeding rams are much heavier 
than the females in the flock, because they receive special care. 
Nevertheless, the range of weights reported suggests that a 
selection program using superior animals in these three breeds 
should be possible. Since the Crioulo breed is a mixture of 
several breeds (Churra, Merino, Morada Nova, and lately the 
Bergamacia and Santa In~s), a selection program based on body 
weight could produce an animal resembling either the Bergmacia or 
the Santa In~s. For this reason a crossbreeding program with 
Santa In~s x Crioulo is suggested for simultaneously increasing 
both body weight and flock uniformity. 

Average SRO goat body weights are very similar to those of 
Crioulo sheep. But the weights of both were taken at the end of 
the dry season when sheep weights may have been their lowest and 
goat weights unaffected, since they are better suited to feed 
themselves during the dry season than are sheep (Queiroz et al., 
1986). Male SRO goats were between 9% and 37% heavier than 
female SRDs. A good selection program based on males weighing 
40% more than the female~ is possible if superior animals can be 
properly identified. 

Under farm conditions, the Bergamacia breed were heavier 
than the Crioulo breed when weighed at the end of both the wet 
and dry seasons. However, there was no difference in weights 
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between the Crioulo and the Santa In~s at the end of either the 
wet season or dry season. 

Under controrled conditions at .the CNPC, weight differences 
between Anglo-Nubian and SRO goat breeds have been reported 
(Figueiredo et al., 1982; Bellaver et al., 1983). However, under 
farm conditions, as reported in this study, no differences were 
found in body weights during either the dry season or the wet 
season. Failure to detect a difference could be based on 
management practices that did not allow full genotypic expression 
of the Anglo-Nubian genotype (or of the animals classified as 
Anglo-Nubians, ·which actually were Anglo-Nubian x SRO hybrids). 
If this explanation is valid, there would be no clear advantage 
to up-grading the SRO by crossing them to Anglo-Nubians, at least 
under the management conditions found at the farm level. Anglo
Nub ian x SRO cross products evaluated under controlled 
experimental conditions have not demonstrated superiority over 
the SRO x SRO products (Andrade, 1982). On the contrary, an 
evaluation of overall mortality, reproductive ability, and 
productive traits showed that SRO might benefit from the 
environmental conditions of Northeast Brazil (Ponce de Leon, 
1984). 

Environmental influence on yearly growth pattern and weight 
fluctuation has been previously shown for this region (Melo et 
a 1 • , 1 9 8 5 ; R i e r a -e t a 1 . , 1 9 8 2 ) • 0 n the a v e r a g e , we t - s e a s on 
weight increases seem to be higher for sheep than for goats. 

Pant et al. (1985), in evaluating heat-stress responses, 
concluded that goats are better adapted than sheep to the hot 
semi-arid region in the northeast of Brazil. 

Under the most difficult environmental conditions, goats 
appear to have an advantage over sheep. During dry season and 
drought periods, goats make better use of the dry biomass, which 
is available in the caatinga (Queiroz et al., 1986). 

Producers apparently maintain goats to guarantee maximum use 
of the land resources during the dry season. If this is the 
case, then a selection program for superior goats based on body 
weights would be difficult at the experiment station level 
be ca us e the ha rs h en v iron men ta 1 con d i t ions of Nor the a,s t B r a z i 1 
could not be readily duplicated. 

Conclusions 

Small ruminant producers engage in a variety of crop and 
livestock production activities that reflect both the farm 
resource base and the need for diversification in the face of a 
highly variable climatic environment. Cattle are managed 
intensively, as compared to small ruminant management and good 
soils are managed intensively, as compared to management of poor 
soils. During the course of a drought, producers readjust their 
stocking rates by reducing th~ total animal units carried and by 
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adjusting the livestock mix on the farms. The net result is a 
reduction of cattle numbers, partially compensated for by 
increased goat numbers. Sheep populations appe11red to .be 
affected minimally. 

A technical approach to reproductive management, being 
developed by CNPC and the Agricultural Research Center for the 
Semi-arid Tropics in Petrolina, Pernambuco, Brazil, suggests that 
reproductive efficiency would be improved by a yearly breeding 
season during the months of October and November (dry period) 
with a subsequent parturition in the following March-April period 
(EMBRAPA/EMBRATER, 1980; Guimares, 1983). This schedule is based 
on the presumption that breeding females would have sufficient 
feed for the last third of their gestation period and lambs/kids 
would have higher birth and weaning weights, which in turn might 
reduce mortality rates (EMRRAPA/EMBRATER, 1980). 

Such a system faces important constraints, inclucling l) the 
lack of feed resources during the breeding season when breeding 
females exhibit their lowest body weights and need some energy 
supplementation for successful breeding, 2) the concentration of 
births in one short period during the rainy season increases the 
demand for labor at a time when most of the available farm labor 
is dedicated to crops and dairy cattle, and 3) if the rains start 
late, the resulting feed shortage could he particularly critical 
because it would occur during late gestation and early lactation, 
which are the periods of highest nutrient requirements f0r the 
breeding females. 

Although producers said their aim was to produce a larger 
number of kids per unit of time, kids or lambs received no 
special care at the farm level, other than to treat the umbilical 
cord with iodine. This lack of neonatal management may stem from 
lack of proper information. 

Natural lambing and kidding peaks appeared as a response to 
a previous rainy season. The largest percentage of births 
occurred from April through September, and most of the breeding 
females apparently were bred in November through April. Thus, 
the breeding-season-management program as proposed by CNPC and 
Guimaraes (1983) could be used for a portion of the herd, if the 
above listed constraints could be overcome. 

In the evaluation of sheep and goat performance under 
traditional farming systems, the Bergamacia sheep breed was shown 
to be larger than the Santa Ines and Crioulo breeds. A cross
breeding program using Santa Ines breeding rams might increase 
uniformity in the sheep flock. If superior animals could be 
properly identified, a selection program might be useful in 
increasing body weights of sheep flocks. 

In weight comparisons, the Anglo-Nubian goats were not 
superior to the Sem Ra~a Definida (nondescript, SRD). The 
relative superiority of the former breed u~der experimental 
conditions is masked under traditional farm-system management. 
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Producers apparently use goat herds to make better use of 
the worst grazing areas on their farms. Thus, goats will always 
be subject to the worst environmental conditions. As a result, 
identificati~n of superior animals for genetic improvement will 
be extremely difficult, making a breeding program based on 
selection for body weight or crossbreeding impractical under 
present farming conditions in the surveyed areas. 
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SISTEMAS DE MA.NEJO E PROD.U~i'!.O PECU'MIA EM USO NO NORDESTE: 
0 CASO DE CAPRINOS LEITEIROS 

Jose de Souza Neto and Greg ~aker 

EMBRAPA/Centro N~cional de Pesquisa de Caprinos 
and Winrock International 

RESUMO - Efetuou-se um levantamento numa amostra de 71 produtores 
nos estados da Para1ba, Pernambuco e Rio Grande do Norte. 
Encontrou-se um sistema misto de produ~ao com culturas, b~vinos, 

o vinos e caprinqs. Do total de produtores amostrados, 66% 
produziram•as tr~s especies e apenas 13% produziram somente 
caprinos. Os rebanhos caprinos nas fazendas amostradas tinham em 
media 196, 134 e 83 cabe~as nos estados da Paralba, Pernambuco e 
Rio Grande do Norte, respectivamente. 0 estado da Paralba, 
dentre os demais, detem o maior numero de cabras adultas (96) 
enquanto Pernambuco apresentou o maior perlodo de lacta~ao (150 
d i as ) • As m ea i a s d e p rod u ~a o de 1 e i t e v a r i a ram en tr e 0 , 7 4 e 1 , 2 O 
litros/dia. Identificou-se dois principals canals de 
comercializa~ao para os produtos (queijo e leite) da especie 
cap r in a n a are a es tu dad a : inter med i ar i o s e mer cad o s 1 o ca is. 

Termos para indexa~ao: 

Par a lb a, Perna m bu-co , Rio 
Caprinos, Leite, Sistema 
Grande do Norte. 

de manejo, 

MANAGEMENT SYSTEMS AND LIVESTOCK PRODUCTION IN THE NORTHEAST: 
THE CASE OF DAIRY GOATS 

ABSTRACT - Seventy~one producers were surveyed in the states of 
Paralba, Pernambuco and Rio Grande do Norte. The prod~ction 

systems may be characterized as mixed, consisting of crops, 
cattle, sheep and goats. Sixty-six percent of all producers 
raised all three species of animals, while only 13 percent raised 
only goats, The surveyed f~rms had an average of 196, 134 and 83 
goats per farm in Paralba, Pernambuco and Rio Grande do Norte, 
res p e c t i v e 1 y, P r o duce r s in Pa r a lb a ha d the mo s t does ( 9 6) w hi 1 e 
the longest lactation period was found in Pernambuco (150 days). 
Average milk production ranged from 0.74 to 1.20 liters per day. 
Two principal market channels for dairy goat products (cheese an~ 
milk) were identified: middlemen and local markets. 

Index terms: Goats, 
Pernambuco, Rio Grande 

Milk, Management 
do Norte. 

Introdu~ao 

systems, Para1ba, 

Dos 8,8 milhoes de animals caprinos existentes no Brasil 
( F UNDA~'A.O IN ST I TUTO BRAS I LE I RO DE GEOG RAF I A E ES TAT1ST I CA- I BG E, 
1983), aproximadamente 8,1 milhoes sao encontrados na regiao 
Nordeste. Os estados da Bahia, Pernambuco, Piaui, e Ceara 
totalizam 85% do e~etivo desta regiao, contribuindo assim com 
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importante fonte alternativa de prote1na animal. Os animals 
caprinos estio presentes nesta regiio na propor~lo de Um por 
cinco habitantes e na densidade de cirico caprinos por quilometro 
quadrado (IBGE, 1983). 

Existe um concenso geral de que os animals 
(bovinos, ovinos e caprinos) compoem a maioria dos 
explora~ao agropecuaria no nordeste do Brasil. 
estattsticas no que diz respeito aos produtores 
especialmente de animals caprinos, sio quase que 
inexistentes. 

ruminantes 
sistemas de 
No eptanto, 
animals, e 
totalmente 

M u i to dos p rod u to s d a e s p ec i e ca p r i n a s a o co n s um i do s 
localmente pelas fam1lias rurais rias propriedades e vilarejos, os 
quais nao sao computados estatisticamente. Notadamente que estes 
fatos substimam a verdadeira import§ncia da esp€cie caprina no 
contexto da economia regional. 

Observac;oes feitas em mercados locals e regionals 
c on f i rm a r a m q u e e x i s t e um a g ran d e d e ma n d a p o r p r o d u t o s 1 ac t i c o s 
de origem caprina especialmente o queijo (Neumaier, 1984). Em 
razio disto, da grande aceita~io e facil comercializa~io do 
produto e dos pre~os comparativamente bons que se obtem pelo 
leite e queijo e que OS produtores de caprinos leiteiros estio 
procurando incrementar a importancia relativa de seus n~banhos. 
Apesar destas tend~ncias, tern muitos aspectos que permanecem 
de s con· he c id o s a c e r ca do mane j o q u e o s p rod u to res no s ma i s 
diversos estados praticam com estas especies animals. 

Finalmente, reconhecendo a import§ncia que estes pequenos 
animals podem representar junto as camadas mais pobres da regiao 
nordeste do Brasil e a falta de dados relevantes sobre a 
explora~ao de animals caprinos leiteiros e que o Centro Nacional 
de Pesquisa de Caprinos (EMBRAPA/CNPC) incluiu nas suas 
atividades de pesquisa estudos descritivos objetivando' 
caracterizar a n1vel de fazenda os sistemas de explora~io 
existentes. 

Metodologia 

Os dados apresentados neste trabalho resultam de um serie de 
levantementos de campo efetu~dos junto aos produtores de animals 
caprinos leiteiros em diversos munic1pios nos estados da Para1ba, 
Pernambuco e Rio Grande do Norte. A fal ta de dados sob re 
p r o d u ~a o d e ca p r i no s 1 e i t e i r o s p o r f a z en d a , i mp e d i u a a p 1 i c a ~a o 
de um metodo de amostragem probabil1stica para 0 desenvolvimento 
da pesquisa. Os dados concernentes a fazendas individuals bem 
como suas localiza~ios do INSTITUTO NACIONAL DE COLONIZA~KO E 
REFORMA AGRARIA INGRA; EMPRESA DE ASSISTENCIA T'ECNICA E 
EXTENSAO RURAL EMATER E IBGE. No mais, nio existe unidades 
processadoras de leite de cabra no Nordeste, a n1veis 
empresariais, que pudessem fornecer a relapio dos produtores de 
leite. 
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Des ta forma, a amostra em cada caso nao foi probabil1stica 
mas foi escolhida ap6s consultas feitas aos presidentes das 
Associa~oes de Criadores, Extensionistas das Empr~sas Estaduais 
de Extensao Rural, NGcleos do Projeto Sertanejo e demais 6rgaos 
que de alguma forma estao ligados as atividades agropecuarias nos 
e s ta d o s e m u n i c 1p i o s , 

0 estudo objetivou caracterizar de forma geral os sistemas 
de exploracao de caprinos de leite. Para lograr este objetivo, 
se utilizou a tecnica da entrevista pessoal aplicada a uma 
a mo s t r a d e 7 1 p r o d u t o r e s no s ma i s v a r i a d o s mun i c 1p i o s d e n t r o d o s 
estados e a Gnica caracter1stica predeterminada para que estes 
produtores constassem da amostra foi a de que produzissem 
caprinos leiteiros e de alguma forma utilizassem o leite. 

Os dados quantitativos que se incluem neste estudo 
compreendem a distribui~ao e composi~ao dos rebanhos, produ~ao e 
comer c i a 1 i z a ~a o. Dent re as inform a ~o es qua 1 it at iv as cons id er ad as 
importante, se encontram dados sobre manejo animal, sanidade, 
etc. 

0 presente trabalho apresenta um resumo dos dados mais 
importantes obtidos nesta pesquisa. 

Resultados e Discussao 

Composi~ao do Rebanho 

Na Tabela 1, se pode verificar as diferen~as existentes 
entre os produtores de caprinos leiteiros no tocante a quantidade 
med i a d e a n i ma i s n a s f a z end a s am o s t r a d a s no s e s t a-0 o s d a Pa r a 1b a , 
Pernambuco e Rio Grande do Norte. Os resultados apresentados 
foram transformados em unidade animal (UA), ja que o rebanho 
total na maioria das fazendas esta composto de diferentes 
especies (bovina, ovina e caprina). A finalidade deste 
procedimento foi verificar a import§ncia relativa de cada especie 
no rebanho. 

Conforme se pode notar, em todos os tres estados levantados, 
ha predomin§ncia do rebanho bovino (75%) sequindo do rebanho 
caprino (19%) e finalmente o rebanho ovino com 6,0%. Acredita
se, conforme dados apresentados, na natureza circunstancial da 
explora<;ao de ovinos junto aos produtores amostrados, 
especialmente nos estados da Para1ba e Pernambuco, No total de 
produtores, apenas 13% possuem somente caprinos. Sessenta e seis 
por cento produzem bovinos, ovinos e caprinos, o que de um mada 
geral pode estar refletindo a capacidade que os produtores tern em 
man i p u 1 a r o s re c u.r s o s d i s p on 1 v e i s n a f a z end a v i s an do d i m in u i r o 
risco da atividade agropecuaria. 
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TABELA 1. Efetivos bovino, ovino e caprino 
fazendas amostradas nos estados da Para1ba, 
Grande do Norte. 

encontrados nas 
Pernambuco e Rio 

Efetivo (UA)a 
Esta do Total 

Para1ba 

Pernambuco 

Rio Grande do Norte 

Total 

Bovino 

98 '2 6 
(71,96)b 

138 ,42 
(84,34) 

8 7 ' 15 
(65,25) 

323,83 
(74,57) 

Ovino 

5 '8 0 
( 4 ' 2 6 ) 

6 '5 7 
(4,00) 

14,23 
(10,65) 

2 6 '6 0 
(6,12) 

Caprino 

3 2 '4 8 
(23,78) 

19' 12 
(11,66) 

32,18 
(24,10) 

6 8 '2 4 
(19,29) 

136,54 

164,11 

133,56 

434,21 

aBovino= 8 caprinos, 8 ovinos. 
bN'Unero entre parenteses representam o percentual da especie em 

relai§o ao efetivo ~otal na amostra. 
FONTE: Dados de pesquisa. 

Rebanho Caprino 

Tendo em conta a ampla dispers§o existente na amostra e para 
melhor mostrar a estrutura dos rebanhos em cada estado, se 
procedeu agrupar as observa~oes da amostra em tres categorias de 
propriedades, baseando-se na area das mesmas e no total de 
animais caprinos leiteiros, ja que esta especie animal constitui
se no enfoque principal deste trabalho. 

Referido procedimento serviu de base para que se pudesse 
preparar a Tabela 2, onde se apresenta a composiiao do rebanho 
caprino leiteiro por estrato, sexo e idade nas fazendas 
amostradas nos estados. 

0 rabanho medio de caprinos leiteiros e de 196, 134 e 83 
cabeias para os estados da Para1ba, Pernambuco e Rio Grande do 
Norte, respectivamente. 0 efetivo de cabras adultas apresenta 
uma maior importAncia relativa no estado da Para1ba com uma m~dia 

de 95 cabeias no total amostrado, no referido Estado, quando 
comparada com as amostras de Pernambuco e RiQ Grande do Norte. 
Os animais caprinos com menos de um ano (cabritos e cabritas) 
apresentaram uma proporiao relativamente elevada no total dos 
estados (39%). 
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TABELA 2. Composi~ao do rebanho caprino leiteiro nas fazendas a 
mostradas nos estados da Para1ba, Pernambuco e Rio Grande do 
Norte, por estrado, sexo e idade~ 

Estrato 
( N ° d e ca be ~a s ) 

Menos de 50 
51 a 100 
Mais de 100 
To dos 

Menos de 50 
51 .a 100 
Mais de 100 
Todos 

Menos de 50 
51 a 100 
Mais de 100 
To dos 

Menos de 50 
51 a 100 
Mais de 100 
Todos 

Machos 
Adultos 

0,67 
6,50 

58,17 
31'1 7 

1 ' 6 0 
6 '3 6 

17 '6 7 
15 '6 4 

i,oo 
3 '38 
6' 33 
3,85 

3 '3 3 
10,47 
2 2 '7 6 
17'35 

FONTE: Dados de pesquisa. 

Caracter1sticas de Manejo 

Ca bras 
Adultas 

2,56 
25~00 

177,33 
95,70 

24,20 
33,45 
86,60 
60,79 

Rio 

18,83 
38,13 
85,33 
46,50 

Cabritas 

Para1ba 

2 '2 2 
24,50 
7 7 '5 8 
43,48 

Ca b·r i tos 

0,67 
4,00 

48,25 
25,78 

Pernambuco 

12 '40 
2 1 ' 7 3 
40,93 
32,00 

Grande 

4,00 
16 '7 5 
40,33 
?.0,00 

do 

7,80 
9 '7 3 

3 3 '2 7 
26,32 

Norte 

0,50 
7,88 

33,00 
13,20 

To dos OS Esta dos 

16 '44 9 '11 5,00 
28,59 19,88 13 '41 
93,31 41,69 29,36 
68,07 32,34 2 2 '45 

Total de 
animais 

6 ' 1 1 
60,00 

361,33 
196,13 

49,80 
7 1 '2 7 

178,47 
134,75 

2 5 '3 3 
66,13 

165,00 
83,55 

33,89 
7 2 '3 5 

187,11 
140,21 

A produtividade do rebanho esta muito relacionada com a 
rotatividade dos animais reprodutores de modo a evitar problemas 
de consanquinidade (An6nimo, 1982). Dentre as fazendas 
1 e van tad as , o tempo de u ti 1 i z a ~a o do rep rod u tor f o i es t 1 mad o em 
media de 2,5 anos. 0 tempo de utiliza~ao das matrizes foi em 
media de· 6 an 0 s. 0 d. es car: t e d 0 s an i ma is n as faze n d as am 0 s tr ad as 
esta, segundo os produtores, relacionado a efetiva necessidade de 
dinheiro para fazer face as despesas imprevistas na fazenda, ja 
que. estes animais sao mais faceis de vender. 
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No total de fazendas amostradas, aproximadaments 20% dos 
produtores fazem monta controlada, significando com isto que em 
80 das fazendas os machos permanecem junto com as femeas durante 
a maior parte do tempo durante o ano, dificultando desta forma, o 
c o n t r o 1 e s o b r e a ep o c a d e n a s c i m e n t o s , p o r p a r t e d o s · p r o d u t o r e s , 
pois as pari~6es ocorrem durante todo o ano. 

Como pratica de manejo, o agrupamento de animals e feito por 
49,30% dos produtores no total da amostra sendo mais comum, na 
area estudada, agrupar os animals caprinos por sexo, idade e 
ra~a. 

Algumas praticas tais como parto em isolamento, desmama, 
castra~ao e descorna slo·executadas no total de fazendas 
a m o s t r a d a s e m med i a p o r 9 7 % , 9 4 % , 9 7 % e 3 7 % , r e s p e c t i v a m e n t E' • A 
d e s ma m a e c a s t r a ~a o s a o f e i t a s e m m ea i a a o s 3 , 5 m e s e s d e i d a d e . 

Como praticas mais comuns de preven~ao de doen~as a vacina~ao 
e vermifuga~ao sao os metodos mais usualmente utilizados. 
Setenta e um por cento dos produtores em todas as amostras nos 
estados vacinam os animals. 0 estado de Pernambuco apresentou o 
menor percentual de fazendas com a pratica de vacina~ao (57%) 
quando comparado ~ Para1ba e Rio Grande do Norte. A vermifuga~ao 
apresentou Um percentual de 97% no total de fazend?S e e 
executada em media ·tres vezes ao ano. 

A rriineraliza~ao do rebanho cujos componentes sao, nas 
fa z end a s am o s t r a d a s , o s a 1 d e c o z i n ha ( c 1 o re t o d e s 6d i o ) e s a 1 
mineral, e uma pratica muito utilizada pelos produtores. Oitenta 
por cento dos produtores mineralizam seus animals. A 
distribui~ao de frequencia das praticas de manejo julgadas mais 
importantes neste trabalho, descritas anteriormente, encontra-se 
na Tabela 3. 

Segundo os produtores amostrados, os maiores problemas de 
saude animal no total das fazendas levantadas foram, por ordem de 
importancia, raiva (33%); verminose (30%); linfadenite e mamite 
(11%) e linfadenite e verminose (8%). Outras enfermidades tais 
como brocopneumonia, intoxica~ao (origens diversas), boqueira e 
bicheira tamben tern causado prejuizos a explora~ao de caprinos 
leiteiros na area amostrada. Ressalte-se que no trabalho a n1vel 
de fazenda, nao se contou com a presen~a de um medico 
v e t er in ar i o , com o q u a 1 s e p ode r i a d i a g no s ti ca r com p re c i s a o o s 
problemas relacionados com o estado de saUde dos animals. 

As necessidades nutricionais de caprinos leiteiros nas 
fazendas amostradas sao satisfeitas com o uso de recursos 
forrageiros existentes e pela administra~ao de concentrados. 

Produ~ao e Comercializa~ao 

Em geral, nao existe especializa~ao, a nivel de fazend·a, na 
explora~ao·de caprinos leiteiros. Ressalte-se que os sistemas 
predominantes sao mistos onde as mais variadas ra~as e cruzamento 
de ra~as sao encontradas. 
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TABELA 3. Distribui~ao de frequgncia das praticas de manejo 

exercidas pelos caprinocultores de leite nos estados da 

Parafba, Pernambuco e Rio Grande do Norte. 

Praticas de Manejo 

Parto em isolamento 
Des mama 

Castra~ao 

Descorna 
Vacina~ao 

Vermifuga~ao 

Agrupamento de animal 
Monta controlada 
Tempo de uso do reprodutora 
Tempo de uso da matriz 
Identifica~ao dos animais 

Brlnco 
Marca (orelha ou queixo) 
Corte na orelha 

Mineraliza~ao (sal de cozinha, 
sal mineral) 

aMedia em anos. 
bldade media em meses. 

PB 

95,45% 
100,00% 
(3,65)b 
91,30% 
(4,86)b 

9,09% 
82,61% 
95,65% 
(2,36)c 
39,13% 
13,04% 
2' 14 
5 ' 1 0 

3 9' 13 
17'39 
33,33 

69 '5 6 

CNGmero medio de vermifuga~oes. 

PE 

100,00% 
96,30% 
(3,44) 
62,96% 
(3,00) 
67,86% 
57,14% 
96,43% 
(3,54) 
57,14% 
25,00% 

2 '9 5 
3,84 

51'85 
1 1 ' 1 1 
1 1 ' 1 1 

92,85 

RN 

95,00% 
8 9' 4 7 
(3,33) 
95,00% 
(4,06) 
15,79% 
80,00% 

100,00% 
(2,54) 
50,00% 
20,00% 

3 ' 1 7 
7 '5 8 

35,00 
20,00 
20,00 

75,00 

To dos 

97,01% 
93,93% 
(3,53) 
97 ,01% 
(3,77) 
34,78% 
71,83% 
97,18% 
(2,93) 
49,30% 
19,72% 

2 '4 5 
5.97 

4 2' 8 5 
18 '5 7 
2 5 '8 5 

80,28 

0 p e r c en t u a 1 med i o d e ca b r a s em 1 a c ta ~a o n o s r e b a n ho s 

encontrados foi de 54%, com o estado de Pernambuco apresentando o 

maior percentual (65%) conforme se pode verif icar nos dados 

constantes na Tabela 4. 

TABELA 4. Parametros da explora~ao caprina leiteira, nos estados 

da Paraiba, Pernambuco e Rio Grande do Norte. 

Parametros 

Cabras em lacta~ao ( %) 

Per1odo de lacta~ao (dia) 
Produ~ao diaria (l/cab/dis) 
Produ~ao por lacta~ao 

Parafba 
N = 23 

46,02 
( 96) 

120,38 
o, 74 

85,36 

N = NGmero de f'azendas amostradas. 

Estados 
Pernambuco 

N = 28 

64,75 
( 61) 

150,80 
1,12 

175,64 

R.G. do Norte 
N = 20 

55,38 
(47) 

127,50 
o, 71 

121,25 

Nl!neros entre parenteses representam os efetivos de cabras adultas. 
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N = 71 

54,42 
( 68) 

134,68 
0,80 

132,58 



Combinando-se os dados das Tabelas 2 e 4, tem-se que, em 
media, 44 cabras produzem leite nas fazendas amostradas no estado 
da Para1ba, contra m~dias de. 39 e 25 cabras nas fazendas de 
Pe r n am bu co e R i o Grande d o No r t e , re s p e c t i v am e n t e • A d i f e re n ~a 
existen~e (5 e 19) entre as fazendas nas amostras e provavelmente 
o reflexo do manejo produtivo. 

Na Tab e 1 a 4 , enc on t ram - s e a i n d a o s p e r to do s med i o s de 
lacta~ao, produ~ao diaria de leite e produ~ao por per1odo de 
lacta~ao. No estado de Pernambuco a media do per1odo de lacta~ao 
(150 dias) e substancialmente mais elevada do que aquelas 
encontradas para os dois outros estados, entendendo-se assim, que 
os produtor.es daquele estado estao mais voltados a manter o fluxo 
maior de leite por um per1odo mais longo durante o ano. 

A media diaria de produ~ao de leite varia de 0,74 a 1,2 
litros, produzidos pelos mais diferentes tipos nativos e 
ex6ticos. No estado do Rio Grande .do Norte, nas fazendas 
am o s tr ad as , a prod u ~a o de 1 e it e e n a s u a ma i or i a ( 8 0 % ) u ti 1 i z ad a 
para consumo na fazenda, sendo o excedente comercializado sob 
forma de queijo, depois de satisfeitas as necessidades da fam1lia 
e das crias. 

Setenta e um por cento dos produtores nos estados de 
P e r n a m b u c o e Pa r a lb a , _ u t i 1 i z a m o 1 e i t e i n n a t u r a e I o u p r o c e_ s s a d o , 
pa r a f _ins co me r c i a i s . Nos 2 9 % re s ta n te s , o p rod u to s e d e s t in a 
exclusivamente ao uso dos produtores, quer na forma de queijo ou 
de leite para consumo na fazenda. 

A nao exist~ncia de unidades processadoras de leite de 
cabra, faz com que muitos produtores no estado de Pernambuco, 
aqueles que nao fabricam queijo, destinem toda a produ~ao para 
venda no "melhor" mercado de leite (Companhia de Latic1nios de 
Estado de Pernambuco - CILPE), misturando-o com o leite de gado. 

A import§ncia que tern as unidades processadoras bem como a 
dist§ncia dos munic1pios amostrados aos principals centros 
consumidores pode dar uma ideia, claramente, do destino da 
produ~ao no total da amostra. Os resultados referente a 
distribui~ao percentual do produto a este respeito mos tram que 
71% dos caprinocultores leiteiros vendem o produto a 
intermediarios, sendo este vendido em outros centros consumidores 
nas grandes cidades (por exemplo, Natal, Recife, Sao Paulo, 
etc.). Vinte e nove por cento aproximadamente, recorrem as 
feiras livres ou mercados locais oferecendo seus produtos. 

Conclusoes 

0 presente trabalho tern permitido comparar algumas 
car act e r1s tic as de prod u ~a o, ju 1 gad as important es n a exp 1 or a ~a o 
d e cap r in o s 1 e. i t e i r o s , n a s are a s dos 1 e van tame n to s e f e tu ad ·o s no s 
estados da Para1ba, Pernambuco e Rio Grande do Norte. 

44 



De uma forma geral pode-se afirmar que, a julgar pelos dados 
ob t i d o s n o s 1 e v a n t a m e n t o s e m c a d a e s ta d o , n a o e x i s t e e x p 1 o r a ~a o 
de caprinos leiteiros onde a atividade principal seja a produ~ao 

de leite e esteja voltada para o mercado. 0 que se pode observar 
foram os sistemas de explora~ao mistos onde a principal atividade 
pecuiria era a bovinocultura. 

A pequena produ~ao de queijo, e destinada para consumo na 
fazenda e para venda nas areas urbanas, mercados, feiras ou 
vendidos a intermediarios que transportam o produto para os 
supermercados nas grandes cidades. Dos contatos mantidos com 
vendedores de queijo, acredita-se que as maiores restri~oes a 
comercializa~ao do produto estejam do lado da oferta e nao do 
lado da demanda. 

Fin a 1 men t e , a exp 1 or a ~a o de cap r in o s de 1 e i t e, es tab e 1 e c id a 
des ta f o rm a , pod e r i am s e r inc o r p o r a d as t ec n i ca s de mane j o 
produtivo, de sanidade, etc., visando melhorar o atual quadro 
deste tipo de explora~ao junto aos produtores que de certa forma 
se interessam pela produpio de leite de cabra no Nordeste 
brasileiro. 
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AGROECOLOGY OF SMALL RUMINANT PRODUCTION IN THE NORTHEAST 

John G. Malechek 

Utah State University 

ABSTRACT - Environmental variability is a pervasive fact of life 

to small farmers of northe~stern Brazil. Climatic vari~tion, both 

s e a s on a 1 a n d a n n u a 1 , i mp o s e s. s e v e r e n u t r i t i o n a 1 1 i m i t a t i on s o n 

animal production in na~ive rangeland situations. Information is 

provided on seasonal dietary protein and energy levels that can 

serve as a basis for supplemental feeding programs. Manipulation 

of the native tree and shrub yegetation holds promise for 

increasing overall forage production on a short-term (1-3 years) 

basis and for extending the period of available green feed longer 

into the dry season through manipulation of coppice regrowth from 

cut trees. Research and technology development should focus on 

maintaining as much diversity as possible in small farm 

production enterprises. 

Index terms: Rangelands, Caatinga, Agroecology, Sheep, Goats, 

Animal nutrition. 

AGROECOLOGIA DA PRODU~AO DE PEQUENOS RUMINANTES 

NO NORDESTE DO BRASIL 

RESUMO - Variai;ao em condii;oes ambientais e um conhecido fa tor 

associado a vida dos fazendeiros no nordeste do Brasil. A 

variai;ao climatica quer anual ou estacional, acarreta severas 

1 i mi ta ~o es nut r i c ion a is sob re a prod u ~a o an i ma 1 em con di ~6 es de 

pastoreio. Informa~oes sabre os n1veis estaciooais de prote1na e 

energia na die ta sao apresentadas, e podem servir de base para 

esquemas de suplementa~ao alimentar. A manipula~ao de arvores e 

arbustos da caatinga nativa, parece promissora coma um meio de 

aumenta~ a produi;ao total de forragem durante per1odos de um a 

tr@s anos. Afora isto, esta manipula~ao pode permitir a extensao 

do per1odo de disponibilidade de forragem verde durante a esta~ao 

seca, gra~as ao rebrote das arvores e arbustos cortadas. 

Pesquisa e desenvolvimento de tecnologia devem enfatizar a 

manuten~ao da maior diversifica~§o poss1vel nas pequenas proprie

dades. 

Termos para indexa~ao: Pastagem nativa, Caatinga, Agroecologia, 

0 v in o s , Ca p r i n o s , Nu t r i ~a o a n i ma 1 • 

In trod u c· t ion 

The vast majority of the world's small ruminants are 

produced on rangelands where few direct controls on the 

p ·r o d u c t i o n s y s t e m a r e p o s s i b 1 e • Un d e r t h e s e c on d i t i on s th e 

approach to "management" must be based on ecological principles, 

rather than reliance upon high-input agronomic approac;hes (e.g. 
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growing of forage and grain crops for animals) and sophisticated 
levels of animal husbandry. 

Under this ec6logical approach, a thorough understan~ing of 
the system is essential, because management decisions are made in 
relation to the environment, rather than -from a position Of 
dominance over the environment. This understanding can be gained 
from decades or even centuries of trial-and-error experience (as 
by native people) or it can be gained in a shorter term through 
scientific study. One does not necessarily replace the other, and 
i n f o r ma t i o n f .r o m b o t h s o .u r c e s i s c o n t r i b u t i n g t o o u r 
understanding of the caatinga ecosystem of northeastern Brazil. 

As a minimum, researchers should have two broad goals when 
undertaking this kind of research. First, they should have at 
least a rudimentary understanding of how the production system 
works, focusing on interactions between climate, soils, 
v e g e t a t i 0 n ' a n d 1 i vestock-:---sec 0 n d ' t h e y m u s t g a i n a n 
understanding of how people perceive their environment (in both 
economic and ecologic terms) and how they respond to it through 
management activities. 

Once we have insights into these components, we can begin to 
design and test new manipulations and interventions (i.e. 
"improved technology") that are not only biologically sound, but 
that a 1 so have so m'e 1 i k e 1 i hood of being accepted by producers. 
Finally, promising technology should be tested on an applied 
management scale, perhaps on carefully chosen cooperating farms, 
but under control by researchers. While the actual time sequence 
of these steps can be telescoped or -0verlapped, it is important 
to have gone through at least part of the last step before we are 
ready to broadly extend our findings to producers in general. 

There is currently an atmosphere of urgency within the Small 
Ruminant CRSP to move ahead with extension without having 
completed all of the above steps. While this may be appropriate 
for certain program components, it certainly is not for the range 
project. 

By its very nature, range research is long-term in scope. 
Most interventions involve changes in plant communities, and even 
in the tropics where successional changes are rapid, we are still 
having to wait several years to see the net result of a 
particular practice (e.g. caatinga clearing). Moreover, this 
whole problem is complicated by year-to-year variation in 
precipitation which creates an additional set of problems. 

My immediate purpose in this paper is to provide an overview 
of the approach th·at-has been followed by the range project, both 
independently and in collaboration with the economics project. I 
also hope to highlight some of our findings and to illustrate the 
importance of ecological constraints and variability. Details on 
varlous component projects are provided by other authors. This 
analysis of the current stat.e of our research should give us a 
basis for planning the next step, i.e. management scale testing. 
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Functional Components of the Agro-ecosystem 

Climate 

As in most rangeland areas of the world, the climate of 
northeastern Brazil plays an overriding role in the structure and 
function of the livestock production system. This influence is 
exerted in a number of ways. 

On a global scale, climate 
that is present on a given area 
of soil that develops there. 
climatic conditions similar to 

determines the kind of vegetation 
and greatly influences the kind 
As can be seen from Figure 1, 

those of the Northeast exist at a 
number of places across th~ world and the ve3etation that has 
developed in response to this climate shares many similarities 
with caatinga. These are termed "analog areas" and have been 
reviewed in detail by Linda Hardesty Howell, (1981). The climatic 
diagrams (after Walter, 1979) relating precipitation and 
temperature illustrate periods of drought stress (stippled areas) 
and moisture sufficiency (black areas). 

Another obvious influence of climate upon range animal 
production systems is through annual and seasonal distributions 
and amounts of pre~ipitation. Figure 2 illustrates the long-term 
annual precipitation for the town of Forquilha, showing extreme 
year-to-year variability. More than half of the years can be 
considered drought years, with extreme droughts occurring on an 
estimated 26-year cycle (Markham, 1974). The climate of the 
Northeast, in general, is classified as semiarid tropical 
according to the Holdridge (1966) scheme that is widely used in 
Central and South America. 

The strong seasonal distribution of rainfall further 
complicates the picture for sustained animal production. Indeed, 
the dry season period has been identified as the major limitation 
to animal production in the Northeast, and much of our research 
effort has focused on possible ways of mitigating the severity of 
animal nutritional deficits that occur at that period. Figure 3 
illustrates this seasonal distribution pattern for the 
municipality of Sobral. 

Soils 

Soils of the Northeast are extremely variable even on a 
local scale, and this of course influences vegetation and land 
use patterns. In their survey of production systems in Ceara 
state, Queiroz et al. (1985) found that local agriculturalists 
have a surprisingly good practical understanding of soils and 
land types. Their land classification system is composed of 1) 
lands suitable for cultivation and 2) those that are not. 
Criteria used in this classification include drainage properties, 
location, fertility, depth and surface texture. Within those 
lands suitable for cultivation, further distinctions are made and 
these are summarized in Table 1, extracted directly from the 
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Queiroz et al. (1985) paper. Note that this table 
"suitability" or preference rating based on farmers' 

includes a 
perceptions. 

TABLE 1. Local terminology, with approximate English 
and suitability ratings for the major soil types 
in the 28 farms surveyed (Queiroz et al., 1985). 

equivalent, 
encountered 

Soil type 

Barro vermelho 
(red clay) 

Barro vermelho com 
pedra (stony red clay) 

Massap@ preto (dark 
cracking clay) 

Arisco (sand) 

Barro de lou~a -
carrasco (claypan 
soils, dense shrub 
layer)· 

Barro de lou~a -
tabuleiro (claypan 
soils, sparse shrub 
layer) 

Arisco com pedra -
carrasco (stony land, 
dense shrub layer) 

Coroa - baixio-liguento 
(alluvium, fine and 
medium textured) 

Coroa - baixio-ariscado 
(alluvium, coarse 
textured) 

Suita-
Description bility 

Reddish loam/clay-loam 2-3 
subsoil 

Reddish loam/clay-loam subsoil 4 
with stony surface 

Poorly drained~ dark cracking 5 
clays 

Deep soil with thick (50 cm+) 3-4 
sandy surface and loamy subsoil 

Well-drained soil with a claypan 4 
underlying a sandy, often stony, 
surface 

Well-drained soil with a claypan 5 
underlying a sandy, often stony, 
nearly level, poorly drained 
terrain 

Sandy, stony, and mostly shallow 
soil 

Deep, fine, and medium-textured 
alluvial deposits 

Deep and coarse-textured 
alluvial deposits 

4 

1-2 

l 

Soils of the Acarau Valley are treated in great detail in 
the recent work by Queiroz (1985) .. While the technical detail of 
that study is beyond the scope of this report, it should be noted 
as a critically import~nt reference for anyone interested in 
soil-plant relationships and how these affect land use decisions. 
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Vegetation~ 

The vegetation of the sertao has been described by several 
authors including Eiten (1982), Eitern & Goodland (1979), Numata 
(1970) and ot~ers. ~hile all of these people have illustrated the 
complexity of,the vegetation commonly termed caatinga, few have 
analyzed functional r·elationships between vegetation and soils, 
climate, and land use. The recent study of Queiroz (1985) reviews 
the pertinent published and unpublished work dealing with soils
vege tat ion relationships and discusses these functional 
relationships for the Acarau Valley around Sobral. 

Vegetation Community Structure and Soil Relationships. A 
ma j 0 r--dlstincti on-be-twee n-caatlng a--w-oodla nds--and-tropi ca 1 
rainforests is that the bulk of woody biomass in caatinga is 
constituted by relatively few species. For example, in a late
seral stand near Quixada only 32 species occurred in a Iha plot; 
three of these species, pau branco (Auxema oncocalyx), sabia 
(~!~~~~ ~a~~~!£!~~~i~!!~) and catlngueira--(~~~s~!£!~!~ 
pyramidalis) accounted for 61% of the total wood volume in five 
stands in the area (Tavares et al., 1969). In a late-seral stand 
on the CNPC, pau branco was the dominant species by a factor of 
2.5 times that of sabia, the second most abundant species 
(Kirmse, 1984). 

Queiroz s. (1985) detailed study pointed out several 
important ~eatures 9f the local caatinga vegetation. Of the major 
species present, only jurema preta (Mimosa acutastipula) had a 
we 11 defined tap roo't; the 0 the rs had-mostrootS-concen tra ted in 
the uppe~ 20cm of the soil profile (see Figure 4 showing pau 
branco as an example). This suggests that most of the important 
caatinga tree ~pftcies rely on water ~fcired near the soil surface. 

Ordination and cluster analysis studies by Queiroz (1985) 
revealed two overriding factors determining the kind and amount 
o f ca a t in g a ·v e g e ta t ion p res en t on a g i v en s i t e ; th es e a re 
disturbance associated with slash-and-burn agriculture and 
drainage featu~es of the soil profile. On well-drained clay-pan 
s o i 1 s , c 1 e a r i n g a n d b u r.n i n g 1 e a d s t o s t a n d s d o m l n a t e d b y 
marmeleiro (Croton hemiargyreus), replacing pau branco, sabia, 
and catingue-ir8.-Repeateddisturbances leads to an overall 
reduction of plant cover. 

On moderately deep red clay soils, disturbance contributes 
to increasing dominance by jurema and marmeleiro and if fallow 
periods are less than 20 years, marmeleiro tends to dominate the 
s i t e b e c a u s e 1 a t e- s e r a 1 s p e c i e s s u c h a s p a'u b r a n c o a n d s a b i '8 d o 
not have time to re-establish their position from cut stumps 
(Queiroz, 1985) 

M a r .m e 1 e i r o h a -s b e e n s i n g 1 e d o u t a s a p a r t i c u 1 a r 1 y 
troublesome species. While it cannot tolerate water-logged 
conditions on imperfectly-drained sites, i.t is extremely 
resistapt t'O both fire and mechanical removal (Queiroz, 1985). 
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This means that with increased disturbance (e.g. shortening of 
the fallow period as pressures on the land increase for crop 
production) this species gains virtually permanent dominance of 
the most productive sites. Considering its low value as a forage 
and wood species, potential land revenues are sacrificed. As 
suggested by Queiroz (I985), the potential of chemical control of 
this ubiquitous species should be investigated. 

Vegetation production and forage yields. Several years of 
data are now available where-forage production has been measured 
over widely different precipitation regimes. These data are 
summarized in Figure 5 as total forage production, including 
annual yields of both herbaceous species and fallen leaves from 
woody species. Measurements were made in a late-seral stand 
dominated by pau branco. Herbaceous species contributed 
relatively little to total yields, even in wet years; indeed the 
exceedingly wet year of I985 indicated a suppression of herb 
yields. The main conclusion of this study seems to be that if 
precipitation is above some critical value, roughly between 500 
and 700mm, the site has the capacity to produce around 
3,000 kg.ha-I of biomass, irrespective of additional rainfall 
amounts. In other words, above-average rainfall did not result in 
above-average plant biomass production. 

Cutting and clearing the caatinga stand stimulates major 
changes in plant pr~ofiuction. Kirmse (1984) documented a six-fold 
increase in productibn of herbaceous vegetation during the first 
year after clearing (Figure 6); however, much of this was in the 
form of s'tem material of low forage value for sheep and goats. 
Production of leaves by woody species was, of course, reduced 
from 3,300 kg.ha-I on uncleared areas to about I,IOO kg.ha-I on 
the cleared area, with the latter coming from coEf{ce growth. The 
aggregate yields for the year were 3,450 kg.ha for uncleared 
ca a t in g a v e rs u s a b o u t 4 , 6 0 0 kg. ha - I f o r the c 1 ea re d a re a. 
Subsequent work by Schacht (this workshop) has shown that the 
effects of clearing are transitory and that the tree cover re
establishes dominance in a relatively brief period (<5 yr), 
because virtually all caatlnga tree species coppice profusely and 
coppice growth rates are rapid. 

Livestock 

Most of the range project's focus has been on the livestock 
component, but we have attempted to place our research on 
livestock in a functional systems context. It is virtually 
impossible to study the nutrition and production of free-grazing 
range animals without also considering other system components 
such as vegetation, soils,· climate, and man's management 
influenc~. 

One of our initial efforts was to establish the seasonal 
nutrition of animals utilizing native caatinga range year-long. 
Thi~ work has now been summarized in major papers by Pfister 
(I983) and Pfister & Malechek (I986a and b). These papers 
emphasize the importance of fallen tree leaves (leaf litter) as 
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Figure 5. Yearly yields of total forage biomass (herbaceous 

plants and shed leaves of woody plants) in relation 

to annµal precipitation. The two bars for 1985 

represent measurements on two different sites. 

Data for 1983 are currently unavailable. 
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the key source of dry season forage and point out the key 

importance of three species, sabia, catingueira, and mororo 

( ~~.!:!_E_.!_~~ ~.£!.!.£~!~) . I n t e r e s t i n g 1 y , t h e u s u a 1 1 y u n p a 1 a t a b 1 e 
species marmeleiro was briefly important in animal diets in 

September 1981 when it leafed out in response to a small off

season rainstorm. This is one example of the environmental 

responsiveness of both vegetation and livestock in the Northeast. 

While the results from such a single event are generally small, 

the net effect over time may be quite important in a system where 

survival is the key demographic factor in animal population 

(Primov, 1985). 

Nutritional work by Pfister & Malechek (1985) indicated that 

both sheep and goats maintained adequate levels of dietary crude 

protein (>12%) even at the .height of the dry season (December). 

In contrast, work the following year by Kirmse (1984) in the 

same general vicinity but in small (<Iha) paddocks showed that 

dietary crude protein levels fell below 9% for the entire 

September - December portion of the dry season. While this 

difference may be partly attributable to unknown climatic factors 

associated with different years, certainly an important factor 

may have been pasture size. Given large_ (>40ha) areas in which to 

forage, as in Pfister's study, animals could be expected to 

better maintain d,ietary quality through selective grazing. The 

extremely high spatial variabili.ty of caatinga vegetation 

contributes to such a response. 

Pfister & Malechek (1986) reported digestible energy 

consumption for sheep and goats. Sheep consumed l,672kcal DE per 

day, on average, compared to l,320kcal per day for goats. 

Seasonally, the lowest DE intake levels were in April with 

33.7 kcal/kg body (BW) weight for sheep and 32 kcal/kg for goats. 

Peak dry season levels (in December) were 50.9 and 44.8 kcal/kg 

BW for sheep and goats, respectively. Schacht (personal 

communication) has raised the question of rainy season stress on 

animals from excessive moisture and insects. This question is 

worthy of consideration for future research, especially as such 

stresses affect young growing a~imals. 

People and Caatinga Manipulation. While the major motive 

for c Tearing -caa tin-gawoo d 1an<l-Isf"or-c r o pp in g an d f ·or ha r v e s t o f 

wood products, animals neveriheless are involved in such land use 

decisions, because virtually all land in the Northeast is grazed 

at some season of the year. Queiroz (1985) and Queiroz et al. 

(1985) do a thorough job of describing northeastern production 

systems and the seasonal calendar of farm activities and animal 

mov~ments. The strong underlying theme of these studies is that 

all forms surveyed were complex, mixed-farming, wood-utilizing 

operations. To view sheep and goat production outside of this 

context is a serious over-simplification. 

In view of the importance of caatinga clearing, Kirmse 

(1984) studied effects of clearing on animal nutrition as well as 

forage production (discussed earlier). Overall, clearing did not 
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result in major changes in dietary quality or intake, but some 
seasonal differences were important. In a 6-week grazing trial, 
animals maintained a higher level of dry matter. intake on cleared 
r a n g e ( F i g u r e 7 ) . C o n t r i b u t i o n o f c o p p i c e .r e g r o w t h t o t h e d i e t 
of animals on cleared areas was thought to play a role in this 
difference. 

Hardesty (1984) has extensively studied the coppicing 
response of cut trees in the caatinga. A finding of potentially 
major importance from her work is that through strategic timing 
of cutting, the phenology of coppice regrowth can be shifted 
greatly. For example, uncut trees in her study shed their leaves 
in June, while coppice regrowth from cut stumps maintained green 
leaves until August. Coppicing stumps that were browsed by goats 
during the late rainy season resprouted leaves in June and held 
them until September. While the final information is still not in 
on how coppice contributes to forage production and animal 
nutrition, the ability to provide a source of green forage well 
into the dry season offers appealing possibilities for improving 
animal nutrition. Hardesty discusses coppice ecology elsewhere 
in these proceedings. 

Conclusions 

The caatinga ecosystem of northeastern Brazil is an 
exceedingly comple:* one. Variability in ecological factors and 
processes makes agriculture a particularly challenging 
enterprise. People of the Northeast have a surprisingly good 
sense of their environment and how ~9 cope with variability. New 
technology devised by researchers must recognize these factors, 
else the risk is high that new innovations will either not be 
accepted, or, worse, poorly designed ones might be accepted and 
will lead to failure. In ecological systems fraught with extreme 
variability, people have historically developed a range of 
strategies for coping. One is to simply move elsewhere for a 
period of time (nomadism) when drought or other calamities occur. 
In the sedentary systems of the· Northeast where movement is not 
f ea s i b 1 e , having a range of op ti on s and a 1 tern a ti v es at· the 1 o ca 1 
level is essential. As a principle, research and technological 
development for this region should focus on maintaining or 
increasing this diversity. 
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AN OVERVIEW OF SHEEP AND GOAT BREEDING RESEARCH 

J.M. Shelton, E. A. P. Figueiredo, W. H. Sousa 
and A. A. 0. Fernandes 

Texas A&M University, National Goat Research Center (EMBRAPA), 
and Ceara State Agricultural Research Agency (EPACE) 

ABSTRACT - The availability of an adapted productive genotype 
(species o~ breed) is a first requirement for a successful animal 
industry. Choice of specie~ is not usually considered in an 
animal breeding context, but the appropriate matching of the 
animal genotypes (between or within species) to the environment 
and resources available may be one of the most important actions 
to be taken. It is generally accepted that mixed species grazing 
of rangelands is advantageous under most conditions. However, 
under small holder conditions, it may not be desirable to atte~pt 
to produce or to implement improvement programs with cattle, 
sheep and goats. In this case, there may be a need. to consider 
the options in respect to species. In the area where the CNPC 
and SR-CRSP have been working in Brazil as well as in Texas, 
goats have generally not been as productive as sheep in respect 
to meat. It is suggested that goats be favored in the more arid 
regions of the Northeast, where milk production is the goal or 
where caatinga is t~e only feed resource available. Under other 
conditions, shee~ may perform more satisfactorily. More 
importantly, work to date has identified a number of problem 
areas with goats which need attention. These are abortion, death 
loss of kids, poor growth rates and low carcass yields. 

It is suggested that all the breeds of sheep and goats found 
in Brazil have a role to serve and should be preserved. Each of 
the three recognized breeds of sheep have the potential of 
serving a unique role and improvement programs should be carried 
out. It is suggested that in general, the local or native types 
be preserved and improved as is currently being done with the BNB 
program. In addition to this, improvement programs need to be 
established, possibly based on crossbred foundations fot meat and 
milk production. 

In respect to mating systems, it is clear that a systematic 
crossbreeding program will yield good results, but this will be 
difficult to implement under small holder conditions. Also, 
there may be problems in respect to available sire breeds. 

The genetic parameter estimates necessary for the design of 
improvement programs for sheep have generally been calculated and 
will be reported at other points in the proceedings or in 
subsequent reports.- These types of data for goats are not 
available in Brazil, but data from work in Texas do not lead to 
much encouragement in respect to rapid progress from selecting 
within natfve types. 
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In respect to exotic genotypes of sheep, it is suggested 
that consideration be given to introducing new gene stocks of 
Somali or Blackhead Persian. The Dorper might also be considered 
to serve the role of a sire breed which would present a problem 
in a systematic crossbreeding program. In respect to goats, the 
Nubian has been widely used in Brazil for improvement of both 
meat and milk production. In addition, the Boer goat must hold 
interest for improving the meat production potential and a number 
of dairy type goats should hold interest in respect to milk 
production. In general, the latter are already present in 
Brazil. 

Index terms: Breeding, Sheep, Goats, Semi-arid tropics. 

MELHORAMENTO DE CAPRINOS E OVINOS: UMA VISTA GERAL. 

R E S U M 0 A d i s p o n i h i 1 i d a d e d e g e n o t l p o s ( r a r; a s o u e s p ec i e s ) 
adaptados e productivos e um dos principals requerimentos para 
uma atividade pecuaria de sucesso. A escolha da especie 
geralmente nao entra no contexto de um programa de melhoramento 
animal, mas a correta combinar;ao entre animal e ambiente e (ou) 
recursos disponfveis pode se constituir em uma das mais 
important es med Ld as a sere m tom ad as. E g er a 1 men t e ace i to q u e o 
pastejo combinado de duas ou mais especies de animals em pastagem 
nativa de caatinga e vantajoso na maioria das condi~oes; 

entretanto, nas condir;oes de pequenos produtores pode nao ser 
desejavel tentar produzir ou iniciar programas de melhoramento 
com bovinos, caprinos e ovinos. Neste caso e necessario 
considerar as op~oes com respeito a especie. 

Em termos de produ~ao de carne os caprinos nao tern sido tao 
prod u ti v o s qua n to o s o vinos n :is are as em q u e o CNP C e o SR - CR SP 
tern trabalhado, tanto no Brasil, como no Texas. Tern sido 
sugerido que os caprinos sao mais favorecidos nas regioes mais 
aridas do Nordeste, onde a meta e produr;ao de leite OU onde a 
caatinga e o Gnico recurso alimentar dispon1vel. Sob outras 
condi~oes, espera-se que os ovinos produzam mais. 

Os trabalhos mais importantes ate entao tern identificado 
algumas areas-problemas com caprinos, as quais necessitam alguma 
atenr;ao, sao elas; ab6rto, mortalidade de cabritos, lento 
crescimento e baixa qualidade de carcar;a. Em termos de ovinos, 
todas as ra~as reconhecidas servem a um proposito diferente e por 
isso devem ser preservadas e melhoradas. Em termos de caprinos, 
encoraja-se a ar;ao do BNB na preservar;ao das rar;as e (ou) tipos 
nativos e sugere-se o delineamento de um programa de melhoramento 
para carne e leite, possivelmente baseado em cruzamento. 

Em termos 
sistematicos 
dificuldade de 
disponibilidade 

de slstemas de acasalamento, os cruzamentos 
podem dar born resultados, mas esbarram na 
implementar;ao em pequenos produtores e na baixa 
de ra~as paternas. 
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Os par~metros geneticos necessarios para OS programas de 
melhoramento ja estao dispon1veis para ovinos, mas nao para 
c a p r i n o s , c o m e x c e s s a o d e a 1 g u n s , re 1 a t a d o s ·no s Es ta d o s U n· i d o s , 
porem estes nao antecipam um progresso rapido na sele~ao dos 
tipos nativos. 

Com respeito aos genotipos ex6ticos encoraja-se a intr~du~ao 

dum novo "gene pool" para a ra~a Somalis. A ra~a Dorper merece 
ser considerada como uma das alternativas como ra~a paterna. Em 
termos de caprinos, a ra~a Anglo-nubiana tern sido largamente 
utilizada no Brasil para melhorar ambos, a produ~ao de carne e 
1 e i t e • A 1 em d e s ta , a r a ~a Boe r pa re c e s e r i n t e res s a n t e do po n to 
de vista de produ~ao de carne, e um variado nfimero d~ ra~as de 
caprinos leiteiros sao interessantes do ponto de vista de 
produ~ao de leite e podem ser usadas em cruzamentos. 

Termos para indexa~ao: Melhoramento genetico; Ovinos, Caprinos, 
Tr6pico semi-arido. 

Introduction 

The presence or utilization of an adapted and productive 
genotype is a necessity for a successful animal industry. The 
identification or development of an animal with these attributes 
is more difficult and also more critical in an adverse 
environment. The development of highly productive animals in an 
adverse environment will likely require a very long period of 
t i m e • S h e e p a n d g o a t s ha v e no t b e e n ·pr e s e n t i n th e No r the a s t o f 
Brazil (NE) for the long period of time necessary for this to be 
fully accomplished with the methods employed in the past. Thus 
there is a challenge to speed this process utilizing newer 
approaches. Unfortunately, there are some indications of 
negative relationships between adaptation to adverse environments 
and overall productivity of products of value to man such as 
meat, milk, ff.ber, etc. These problems and the methods of 
dealing with them have not been fully explored and shoulQ be high 
priority research for collaborative efforts such as the SR-CRSP. 
Types of breeding stock available is one of the most critical 
factors for animal production in unfavorable environments. For 
instance, the options are to alter the environment or to develop 
animals which can function under the constraints imposed by the 
environment. On an overall basis, the choice of these approaches 
should be obvious. However, as applied to individual 
environmental constraints, it may be possible to make 
environmental alterations. Improvement of genetic potential 
holds a great deal of public interest, and is one of the most 
frequent intervention$ in attempts to improve production. These 
attempts frequently involve introduction of exotic genotypes 
which is often a questionable practice. The appeal to this 
approach is that it can be a one-time event and does not require 
repetition with each season or year. The development of 
guidelines in this respect sbould be a high priority goal of 
collaborative research involving the SR-CRSP. 
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In terms of improving animal productivity from the 
standpoint of genetic potential, one might be concerned with 
choice of species, choice of breeds within species, choice of 
mating systems, types of selection or improvement programs and 
the possibility of introducing and utilizing exotic genetic 
resources. Each of these will be discussed briefly. 

Choice of Species 

Cattle, sheep and goats are often found intermingled on many 
rangelands of the world, including that of northeast Brazil. It 
ha s been we 1 1 es ta b 1 is he. d th a t mixed s p e c i es gr a z in g is 
advantageous in many resource areas. This is especially true in 
those areas where multiple types of forages such as browse, forbs 
and grass are available. It has often been found advantageous to 
run cattle and sheep together even on pastures dominated by a 
single species. In the latter case, typical findings are that at 
comparable stocking rates the total offtake is improved by having 
the two species present and that the presence of cattle will 
often improve sheep performance, but not the reverse. It seems a 
Safe assumption that at least under some conditions of the 
north ea s t, the resources are bes t u ti 1 i zed if a 1 1 species a r·e 
present. However, under small holder ctinditions, it m~y not be 
practical to implement or conduct improved systems with all three 
species, in which case it may be desirable to consider which 
species to exploit or emphasize. In this discussion, we will be 
concerned primarily with sheep and goats. 

The type of product or offtake expected must have a great 
influence on .the species of choice. The writers believe that 
meeting mankind's food needs, especially that of animal protein, 
is most efficiently accomplished through milk production. Milk 
production from small ruminants may be accomplished from either 
species, but most likely will be derived from goats. Efforts 
should be made to exploit their use for this purpose. However, 
this recommendation does not carry with it the prediction that a 
high percentage of the goats in the NE will be exploited for milk 
.p r o d u c t i on o r t ha t i t w i 1 1 b e e c o n om i c t o d o s o on a c om me r c i a 1 
scale. The use of goats to produce dairy products for domestic 
consumption is more easily recommended. Marketing of surplus 
production in the form of cheese is often an available option. 
Dairy production from goats would appear to require some inputs 
of feed and dairy breeding. 

On the other hand, there is a suggestion that sheep perform 
in a superior manner, compared to goats, when exploited for meat 
production. Some data will be presented in support of this 
viewpoint. 

Within the resource areas where the authors are working, an 
ovportunity exists to make a comparison between hair sheep and 
goats at Sobral and Quixada in Ceara and at Soledade in Paralba 
in Brazil and in Texas, U.S.A. In Texas, meat type (Spanish) 
g o a t s w e a n e d o n 1 y 8 1 • 4 % a s m u c h w e i g h t a s B a r b a d o s B 1 a' c k b e 1 1 y 

68 



sheep although the adult does were approximately 5 kg heavier. 
They weaned only 59.6% as much weight as Blackbelly x St. Croix 
ewes. As adapted from annual reports, goats weaned only approxi
mately 47% as. much weight as sheep at Sobral. This was based on 
all the breeds involved in the breed evaluation studies. At the 
Fazenda Pendencia in Para1ba this figure appeared to be more like 
35%, although the comparison at this site involved Santa In~s 
sheep and Caninde goats, and the form~r is a much larger animal. 
Experimental flocks of Morada Nova sheep and SRO (without well 
defined type) goats are currently maintained at Fazenda Itacema 
near Quixada. Performance data relating to sheep have been 
analyzed (Fernandes, 1985), but overall performance of the goat 
flock have not been extensively analyzed. A preliminary analysis 
indicates the goats weaned only 34.5% as much weight as sheep 
even though adult female weights were approximately equal. In a 
grazing experiment conducted by EPACE (Fazenda Iracema) the 
performance of the two species were much more comparable with the 
goats being superlor to sheep under native pasture (caatinga) 
conditions. In an earlier report (Fernandes et al., 1982a) it 
was reported that fewer goats gave birth than sheep, and that 
they had lower weaning weights and slower growth rates. Survival 
rates of kids were not reported. 

In general, these data suggest that, at least in northeast 
Brazil, goats are not as suitable for meat production as sheep. 
The reasons for this suggest some areas where improvement is 

I 
needed with goats. !These are: (1) reduce abortion, (2) improve 
survival of kids, (3) increase growth rate, and (4) increase 
carcass y.i e 1 d s. 

A b o r t i o n s _ _w e r e r e p o r t e d a s a p r o b 1 e m w i t h m o s t r e s e a r c h 
flocks of goats. For instance, in the breed evaluation study at 
Sobral, one doe aborted per 3.8 kidded. There appeared to be a 
tendency for the exotic (introduced) goats to have a higher 
abortion rate than the native types. In this study, Simplicio et 
al. (1982) reported that 24.7% of the does aborted and that 68.1% 
of the kids died before weaning. The latter value is high, but 
abortion and death losses are reported as a problem with many 
experimental flocks of goats in the tropics. This is not unique 
to Brazil, but appears to perhaps be more severe in northeast 
Brazil than in other areas. For instance, data reported by 
Oppong & Yebuah (1981) indicate a death loss of greater than 60% 
for goats up to 6 months of age in West Africa. 

Another major factor influencing decisions concerning choice 
of species would be the type of forage available. It is 
generally accepted that goats browse more extensively than sheep, 
although recent studies (Warren et al., 1984) indicate that hair 
sheep browse more extensively than wool type sheep. Pfister & 
Malechek· (1986) indicate a high degree of similarity between the 
botanical composition of the diet of sheep and goats at Sobral, 
but information from other locations in the NE suggest that the 
t w o s p e c i e s· a r e f o r a g i n g i n a m o r e t r a d i t i o n a 1 m a n n e r a t t h o s e 
sites. Fernandes et al. (1982b) suggested that goats perform 
better under caatinga conditions, but that sheep performed better 
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under cleared or cultivated pasture conditions. 
suggestions appear warranted: 

The following 

1. Some advantage in forage utilization may be rea·lized from 
mixed (sheep and goats) species utilization. 

2. Resource limitation may indicate a need to concentrate 
on one species if improvement programs are to be initiated. 

3. Goat production would be recommended where milk produc
tion is one of the goals. 

4. Goats may be preferred where caatinga is the only or primary 
grazing resource to be utilized. 

5. If meat is the primary product to be realized, sheep would 
appear to provide a be t't er response , esp e c i a 1 1 y if for ages 
other than caatinga are available. 

6. Major opportunities and needs exist to improve the meat 
production capability of goats. 

In respect to item number 6, immediate improvement can be 
realized through management, but over the long term genetic 
change would appear to be of paramount importance. The authors 
are not aware of any research to determine if abortion and death 
losses can be reduced through selection. There are indications 
of breed differences in kid mortality. 

Choice of Breeds 

Breed evaluation studies have been 
(Figueiredo et al., 1982) and in time will 

conducted at CNPC 
be reported in more 

consist largely of detail. The present discussion will 
interpretations of these and other studies. 

Sheep - The types of sheep available in the NE are generally 
listed as: Morada Nova, Santa Ines, Somali, Crioula and Rabo 
Largo. The latter two were not included in evaluation studies. 
These two are highly variable and would not have been 
characterized by small research samples. It is suggested by the 
authors that each of the three recognized breeds (Morada Nova, 
Santa Ines and Brazilian Somali) have a role to serve in the 
NE and that improvement programs should be carried out with each 
of these. The Brazilian Somali or the parent breed from which 
they are derived is recognized as being one of the most hardy 
found in the world. In Brazil, they should serve a role in the 
more arid interior where multiple births should not be 
encouraged. Research should be initiated at more arid sites in 
the NE to evaluate this genotype. The Morada Nova somewhat 
ideally fits the mold of a dam line being a breed with small 
size, higher reproductive rates tind acceptable adaptability. 
However, for widespread use in the northeast, it must be treated 
as a general purpose breed. Due to its larger size and lower 
lambing rate, the Santa Ines would be classified as a general 
purpose or as a sire breed. There would appear to be only 
limited function to be served as a sire breed in this region. 

A majority of the sheep in the NE are of the Crioula type. 
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A majority of the sheep in the NE are of the Crioula type. 
The most popular breed for use in improvement programs is the 
Santa In~s. Clearly, the appeal to this breed is its size. It 
is not unusual to find that selection decisiqns in many countries 
are made largely on size, although research often brings into 
question the desirability of this ~pproach. The use of Santa 
In~s for this purpose will almost certainly con~inue regardless 
of research results. The initial cross would be expected to give 
a favorable response due to hybrid vigor and to the increased 
growth potential of the offspring. However, if crossing is 
c o .n t i n u e d , t h e r e s u 1 t w i 1 1 b e a b r e e d s h i f t t o t h e S a n t a I n ~ s . 
There is a very r-eal question of how long this should continue, 
and research should be conducted to answer this question. Work 
on producer farms and coordinating by CNPC personnel should 
provide some answers to this question. 

Goats There are a number of "so-called" native or 
i n d i genous b r e e d s • T he s e i n c 1 u d e t h e M ox o to, M a r o ta , can i n de an d 
Repartida, In many cases, these can be classified or 
distinguished largely based on color (Shelton & Figueiredo, 
1981). The lar-ger percentage of the goats are generally 
classified as SRO. Exotic breeds which have been used include 
the Anglo Nubian and the Bhuj. All of these were included in the 
breed evaluation studies at Sobral. In addition to these, some 
of the established dairy breeds, such as the Alpine, have been 
introduced and are ~eing studied in connection with efforts to 
improve milk fr-om goats. 

Work completed to date suggests that the native breeds are 
comparable in respect to performance,,_and that any of these might 
be used as the-producer prefers. The available data suggest 
caution in using the exotics as pur-ebreds, especially the Ehuj, 
for meat production under small holder conditions. There is 
strong indication that kids sired by exotic breed sires may 
suffer higher mortality rates. Survey data indicate that the 
Anglo Nubian has been widely used in the r-egion, and that this 
will likely c-0ntinue. Increased size in the initial crosses 
would be expected (Fernandes et al., 1985). However, it is 
important that research be conducted to determine if this 
crossing should continue under- small holder conditions to the 
point of a breed shift to Anglo Nubian. Work with the German 
Alpine (Par-da Alemao) breed by EMEPA (Para1ba) suggests that this 
breed in relatively pure form can be utilized for milk production 
if a high level of management, including nutrit!on and disease 
control, can be supplied. Limited work strongly suggests that 
this breed, in pure form, should not be expected to perform to 
advantage under small holder· conditions with largely caatinga 
forage as the feed source. Da~a on crossbre.ds between the Alpine 
and native types under producer conditions is not yet available. 

In respect 
purebreeding vs. 

Mating Systems 

to mating systems the 
crossbreeding. Grading 
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considered by many as a breeding system, but when carried to 
completion would result in breed substitution. 

Essentially, no crossbreeding studies involving sheep have 
been conducted in the regions. In the authors' opinion, 
crossbreeding among the present breeds would not be strongly 
indicated. The case of the use of Santa In~s sires on Crioula 
ewes has previously been mentioned. Initial crosses of these 
types would be expected to give favorable results, but if 
cbntinued will result in breed substitution. Systematic 
crossbreeding programs are difficult to implement or to be 
carried out under small ho~der conditions. However, except for 
this limitation, crossbreeding almost certainly offers a 
potential for improvement in meat production from sheep in the 
region, and should be explored for uses by the more advanced 
producers. The availability of sire breeds presents problems, 
and research should be initiated with respect to this goali 
Crossbreeding studies with goats are underway for both meat and 
milk production. One report (Fernandes et al., 1985) compares 
the sires of different breeds when crossed on SRO does. Not 
surprisingly those sired by Anglo Nubian and Bhuj weigh more at 
weaning. Although this cross provides a meaningful increae -in 
weight, there rem~ins the problem that co~tinued use of sires of 
these breeds will reiult in breed s~bstitution. It is premature 
to contlude that this is desirable. Preliminary results suggest 
that the Bhuj should not be used in pure form. Also results from 
a number of other studies have suggested that small goats may b~ 
equally as efficient as the large ones for meat production, and 
will almost certainly be more efficient if the larger size 
carries with. it reduced reproductive rates or increased death 
losses. These problems may not be encountered in systematic 
crossbreeding programs, but rnay well be the case if the grading 
up to an introduced breed is the end result. An alternative 
approach to this is to attempt to establish a new breed based on 
a crossbred foundation. This approach should be initiated at one 
or more sites in the Northeast. 

Improvement Programs 

As a matter of policy, it is important to decide if research 
institutions such as the CNPC or the state research agencies 
should attempt to carry out animal improvement programs or if 
their role is only to provide information, assistance and 
encouragement to private producers to do this job. The answer to 
this is not always clear. Geneally, if a large number of 
breeders are available which can devote a substantial part of 
their effort to this cause, they will make more progress and 
frequently more impact than will be made by institutional flocks. 
A recent or modern innovation in this respect is group breeding 
scheme or improvement programs which may be affiliated with 
agencies or institutions. One of the projects currently being 
conducted by the CNPC and which has been partially supported by 
the SR-CRPS has the potential of developing into a scheme of this 
type. If resources are not available at the producer level this 
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task should be undertaken by institutions themselves. Which 
course should be undertaken in Brazil is not clear. Breeder 
organizations are active in the NE and appear to be making a 
contribution. It is not clear if this is true in the more 
interior regions of the Sertao. 

Assistance in the design of the most appropriate improvement 
programs is clearly an appropriate responsibility of research 
agencies. Also, the creation of new breeds and crossbreeding 
studies is clearly a role of institutions. The design of 
appropriate improvement programs theoretically requires 
information or estimates of the appropriate genetic parameters. 
Although the literature on this subject is extensive, this is not 
the case with hair sheep or goats in the tropics. Therefore, 
reseach in this area appears to be indicated. Two studies with 
sheep have now been completed. These include that of Fernandes 

(1985) and Figueiredo (1986), and provide a basis for some 
recommendations in this area. These studies will be reported, in 
part, in other papers in these proceedings. Similar studies have 
not been completed in Brazil for goats, but some data are 
available from Texas (Snowder et al., 1982; Bogui, 1986) and do 
not lead one to be greatly encouraged about early progress in 
selection for meat production working with native types. 

It is the authors' recommendation that selection flocks with 
each species and major breed be initiated or continued at one or 
mo r e s i t·e s i n th e N E • How e v e r , a s a n e c o n o my m e a s u r e , i t ma y b e 
desirable to superimpose management or crossbreeding studies on 
t h e s e f 1 o c k s a-s a n a d d i t i o n a 1 r o 1 e • T h i s m a y b e p a r t i c u 1 a r 1 y 
critical if the formation of new breeds is being considered. 
Fortunately, the BNB program can serve the role of preservation 
and improvement flocks for some breeds such as the indigenous 
breeds of goats. 

Introduction of New of Exotic Genetic Resources 

The introduction of breeds of livestock, often from 
temperate regions, has in the past, been widely practiced in 
developmental programs. These efforts have not always been 
successful, and it should be a high priority goal of 
collaborative research efforts (SR-CRSP) to develop guidelines in 
respect to this practice. 

In respect to sheep in the NE of Brazil, it is difficult to 
envision candidate breeds for introduction. The authors suggest 
consideration be given to the introduction of new gene sources of 
Somali ~r Blackhead Persian. This would not be a new breed, but 
merely a new source of genetic material to improve selection 
w i t h i n t h i s b r e e d . T h e m o s t 1 i k e 1 y s o u r c e w o u. l d b e A f r i c a , b u t 
because of the difficulties of introducing animals from this area 
it may be significant to note that there is a flock in th~ 

Caribbean region (Tobago). 
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Previous mention has been made of the need for a sire breed 
in the region. On a world basis, the most recognized breeds to 
serve this role are the Suffolk, Texel and others of European 
origin. It would be a serious mistake to attempt to introduce 
these to the NE of Brazil. As an alternative to these, the 
Dorper may be a breed which should be considered. 

In respect to goats, this subject needs to be addressed in 
respect to breeding goals. For milk production or the 
development of a dairy goat industry, there seems to be little 
alternative to the use of introduced dairy breeds. It should be 
a legitimate research goal to determine how best to use these. 
Some of the alterntives are: (a) a systematic crossbreeding 
program, (b) grading up to exotic types (breed substitution), (c) 
development of new breeds based on a crossbreed foundation or (d) 
selection within native types. In an intensified dairy program, 
the authors' recommendation is the second option, but it remains 
a legitimate research goal to determine how far this grading up 
p r o c e s s s ho u 1 d c o n t i n u e • F o r s ma 11 h o 1 d e r c o n d i t i o n s , o n e o f t h e 
other options would be preferred, but only crossbreeding would 
likely yield early results. Selection within native types would 
be expected to yield slow results. Over a longer period of time, 
the development of a new breed for use at the farmer level would 
appear to be indicated. 

In respect to meat production, recommendations are not 
easily made. When decisions are made based on wei8ht alone, as 
is often the case, the large breeds will be shown to advantage. 
However, if decisions are made based on efficiency, the small 
breeds often are equally or more efficient. The latter is often 
the case if a differential reproductive rate or a lower mortality 
rate favors the smaller breeds. Potential exotic breeds which 
might be considered are the Anglo Nubian or the Boer. The 
authors' recommendations are that indigenous populations be 
maintained, but also that new populations be created based on a 
crossbred foundation. The goal of the latter would be to 
maintain adaptation and reproductive efficiency while selecting 
for improved gains and carcass yields or value. 

BOGUI, N. Reproductive 
Spanish goats. MS 
University, 1986. 
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DOEN9AS DE CAPRINOS DIAGNOSTICADAS EM SOBRAL, GEAR~ 

J. Santa Rosa, M. E. A. Berne, E. II. Johnson, and II. J. Olander 

EMBRAPA/Centro Nacional de Pesquisa de.Caprinos, 
Instituto Interamericano de Coopera~co rara a Agricultura 

e University of California-Davis 

RESUMO Foram realizadas 726 necr6psias em caprinos de 
diferentes ra~as e tipos (Anelo-nubiann, Bhuj, Caninde, Marota, 
Moxot6, Repartida, Pardo Alema e do tipo Sem Ra~a Definida), de 
diferentes idades e de ambos os sexos. Os estudos macro e 
microscopicos revelaram que as doen~as de maior ocorrencia foram: 
parasitose gastrintestinal (24,93%), broncopneurnonia (22,87%) e 
subnutri~ao (19,15%). Outras doen~as ocorreram em menor 
frequencia, sendo que a criptococose no sistema nervoso, o 
melanoma e aneurisma da arteria aorta estao sendo relatadas pela 
primeira vez em caprinos, no Brasil. 

Termos para indexa~ao: Caprinos, Doen~as, Parasitose 
Gastrintestinal, Broncopneumonia, Subnutri~no. 

DISEASES OF GOATS DIAGNOSED IN THE SOBRAL, CE 

ABSTRACT - Necropsies were performed on 726 goats of different 
b r e e d s a n d t y p e s '( A n g 1 o - n u b i a n , B h u j , C a n 1 n d e , M a r o t a , M o x o t o , 
Repartida, Pardo Alema and non-descript types), ages and sexes. 
Macroscopical and microscopical examinations revealed that the 
most prevalent diseases were gastro-intestinal parasitism 
(24,93%), bronchopneumonia (22,87%) and malnutrition (19,15%). A 
v a r i e t y o f o t h e r d. i s e a s e s o c c u r r e d w i t h 1 e s s e r f r e q u e n c y : 
cryptococose of the central nervous system, melanomas and 
aneurisms of the aortic artery being reported for the first time 
in goats, into Brazil. 

Index terms: Goats, Disease, Castro-intestinal, Parasitism, 
Bronchopneurnonia, Malnutrition. 

Introdu~ao 

Os caprinos nao tern recebido um lugar de destaque entre as 
demais especies dornesticas, rnesmo considerando a sua ultilidade 
para o homem nas diversas regioes do mundo (French, 1970). 

0 
mundo, 
rebanho 

rebanho caprino no Brasil 
corn cerca de sete mllhoes 

e f e t i v o d o p a 1s ( An u ar i o 

encontra-se entre os maiores 
de cabe~as representando 92% 

Estat1stico do Brasil, 1983). 

do 
do 

0 desenvolvimento da caprinocultura no Nordeste esta 
severamente afetada por inumeros fatores, entre eles, a alta 
incidencia de enferrnidades sern que se conhe~a todas as causas. A 
c.ria~ao de caprinos nas regioes semi-aridas brasileiras e 
caracterizada por praticas de manejo inadequadas, com rela~ao 
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principalmente aos aspectos san1tarios, o que sobre 
interfere na produtividade do rebanho (Simpl1cio et al., 

maneira 
1981). 

Dentre as doen~as que acometem os caprinos o parasitismo por 
nemat6deos gastrintestinais tern relevante import§ncia, sendo 
destacado co~o um dos principais fatores limitantes i produ~ao de 
caprinos no Nordeste. 0 controle desta parasitose tern sido meta 
de muitos estudos, porem e necessario se conhecer a epidemiologia 
dos parasitos, ou seja a sua din§mica populacional em diferentes 
p e r 1o d o s do an o e o s p r i n c i pa i s n e ma t 6d e o s p re v a 1 e n t es em 
caprinos (Torres, 1945; Cavalcante, 1974; Pereira, 1976; Girao 
e t a 1 • , 1 9 7 8 ) . S e g u n d o C o s t a & V i e i r a ( 1 9 8 4 ) o s n e m a t 6d e o s 
g a s t r i n t e s· t i n a i s d e m a i o r i m.p o r t § n c i a e c on 6 m i c a q u e o c o r re m e m 
caprinos no Ceara sao o Haemonchus contortus, Trichostrongylus 
co 1 u b r i to rm i s , o e s o p ha gostomus-c o1uiill>fanum -e-strongyTOiCfes 
papilI08il8~--outro-£ator-ae-re1ev~ncfa-na-epidemioTogia-<los 
nema?cideos-gastrintestinais, e 0 aumento do n'Umero de ovos destes 
parasitos nas fezes de cabras lactentes, devendo este aumento 
principalmente a matura~ao de larvas em hipobiose (Costa, 1983). 

As doen~as bacterianas tambem contribuem nas perdas 
economicas a caprinocultura. Unanian et al. (1985) no estudo 
sobre abscesso e linfadenite caseosa em cabras encontraram uma 
incid@ncia de 41,6% de abscessos superficiais palpaveis de um 
total de 656 animais examinados, e 11,5% de abscessos internos de 
4 8 6 n e c r 6p s i as. A inc id@ n c i a g er a 1 de abscess o s extern o s e 
internos foi de 28,8%, deste total 27,7% deviam a Corynebacterium 
~~~~~~!~~~£CU!~~!~ e o restante a !2.:._ ~~~~~~~ e especies de 
Streptococcos e Stphylococos. 

No estudo sobre pneumonia em caprinos no Nordeste, Santa 
Rosa (1984) verificou uma alta preval@ncia em animais jovens 
(52,90%) e adultos (11,71%), constatando que as causas 
predisponentes foram alimenta~ao deficiente, fatores ambientais e 
praticas de manejo. .Johnson & Santa Rosa (1958) verificaram que 
o p r i n c i p a 1 a g e n t e r e s p o n s av e 1 p o r e s t a d o e n ~ a e a .!'._~~!~~£~! l~ 
haemolytica. 

Outro grupo de doen~as de import§ncia na especie caprina sao 
a s n u t r i c i o n a i s e m e ta b ol i c a s , p r in c i pa 1 m e n t e d e v i d o & s i t u a ~a o 
climatica no Nordeste, onde temos per1odos longos com escassez de 
alimentos, e regioes de solos deficientes em certos elementos. 

Com o objetivo de identificar as principals doen~as em 
caprinos, projetou-se o presente trabalho. 

Material e Metodos 

A pesquisa foi conduzid·a no per1odo de janeiro de 1981 a 
d e z em b r o de 1 9 8 5 , nos 1 ab o r a t 6r i o s d e a o a tom i a pa to 1 og i ca , 
bacteriologia e parasitologia do Centro Nacional de Pesquisa de 
Caprinos, Sobral-CE. 
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Na realiza~ao deste trabalho foram efetuadas um total de 726 

necr6psias de caprinos, oriundo do rebanho do CNPC, das ra~as 

Ang 1 o - n u b i a n a , B h u j , Ca n i n de, M a r o ta , Re pa r t i d a , Pa rd o A 1 em a e d o 
tipo Sem Ra~a Definida (SRO) e de ambos os sexos. Os animals 

foram divididos de acordo com a idade em 5 grupos (0 a 12, 13 a 
24, 25 a 36, 37 a 48 e mais de 49 meses). 

N o s e x a m e s p o s t - m o r t e m f o r a m a d o t a d a s a s t ec n i c a s d e s c r i t a s 
por Winter (1969) e Jacob (1981) se~uidas de al8umas 

mod i f i ca~ 6 es. 0 s f rag men to s dos 6r g a o s e t e c id o s des t :I. n a dos a o 
estudo histopatol6gico foram processados de acordo com as 

tecnicas rotineiras de laborat6rio (Luna., 1968; Lamberg & 

Rothstein, 1978) e corados em hematoxilina-eosina. Fragmentos de 

diversos tecidos e 6rgaos foram enviados para exame 
bacteriol6gico e processados de acordo com metodos padroes 

descritos por Carter, (1984). Os parasitos foram identificados 

de acordo com a localiza~ao e morfologia descritas por Soulsby, 
(1968) e Levine (1968). 

Resultado e Discussao 

A Tabela 1 mostra a frequencia das doen~as diagnosticadas em 

cap r in o s , no per 1o do de j an e i r o de 1 9 8 1 a de z em bro de 1 9 8 5. Do 
total de animals examinados 637 (87,15%) tiveram diagn6stic-0s 

co n c 1 u 1d o s en q u a n t o q u e nos 8 9 ( 1 2 , 2 5 % ) re s ta n t e s n a o f o r a m 
poss1veis Obter d·iagh6sticos por nao apresentarem les6es OU se 

encontrarem em adiantado estado de autolise. A maior frequencia 

de morte de caprinos ocorreu em consequencia de parasitose 

gastrintestinal (24,93%) seguida de broncopneumonia 22,87%) e 
subnutri~ao (19,15%). As demais doen~as foram menos frequente. 

Melanoma (0,41%), aneurisma da arteria aorta (0,28%) e 
criptococose (0.14%) ainda nao tinham sido relatadas nesta 

especie no Brasil. 

Parasitose Gastrintestinal 

As helmintoses foram diagnosticadas como a principal causa 
de morte no rebanho estudado, confirmando os relatos de Torres 

(1945) e Costa & Vieira (1984). Dentre os parasitos observados 

du ran t e as n e c r 6p s i a s o s he 1 m i n to s mo s tr a r a m um a f re q u e n c i a d e 

2 4 ' 9 3 % e 0 s p r 0 t 0 z 0 ar i 0 s d e 0 ' 6 9 % • 

As lesoes macroscopicas observadae nos animals com infec~oes 

por nematooeos gastrintestinais foram: severa anemia das mucosas 

d o s o r i f i c i o s n a t u r. a i s e d a s v 1 s c e r a s • Em a 1 g u n s ca s o s f o i 

verificado edema na regiao submandibular, ascite, hidrotorax e 

hidropericArdico. 0 abomaso apresent-0u edema da parede, 
hiperemia ou anemia da mucosa e em alguns casos forma~oes 

ulcerosas, no local de fixa~ao do parasito. O conteudo abomasal 
era semi-11quido de colora~ao avermelhada, contendo inumeros 

exemplares de parasitos adultos identificados pela morfologia e 
localiza~ao como Haemonchus spp. Microscopicamente as lesoes 
f .o r a m e d e m a d a mu c o-sa;-submuc 0 s a e s e r 0 s a ' d e s c a ma ~a 0 d e c el u 1 a s 
epiteliais, ulcerac;ao e infiltrac;oes de leuc6citos com 
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TA BELA 1. Doeni;as diagnosticadas em 726 caprinos necrosiados 
durante 0 per 1o do de janeiro de 1981 a dezembro de 1985, 
Sobral, CE. 

I 

Doeni;as 1981 1982 1983 .1 9 8 4 1985 Total % 

Parasitose gastrintestinal 22 1 1 13 16 119 181 (24,93) 

Broncopneumonia 19 40 40 22 45 166 ( 2 2 ,08 7) 

Subnutrii;ao 42 26 18 13 40 139 (19,15) 

Intoxii;oes 01 06 03 13 23 3 '17) 

Peritonite fibrinosa 02 04 07 03 05 21 2 '9 0) 

Lin-fadenite caseosa 06 03 02 03 06 20 ( 2 '7 5) 

Abscesso hepatico 06 02 04 01 05 18 ( 2 '4 8) 

Urolit1ase 12 12 1'65) 

Traumatismo 02 01 01 01 03 08 1 ' 1 0) 

Epididimite 04 02 01 07 ( 0 '9 6) 

Meningoencefalite 02 02 03 07 0,96) 

Eimeriose 02 03 05 ( 0' 6 9) 

Artrite supurada 03 01 04 0 '5 5) 

Degenerai;ao testicular 01 01 01 01 04 ( 0,55) 

Calcificai;ao testicular 01 01 01 03 ( 0 '4 1) 

Melanoma 01 02 03 ( 0,41) 

Mastite 01 01 01 03 ( 0 '4 1) 

Orquite bilateral 01 02 03 ( 0 '41) 

Arterite 01 01 02 ( 0,28) 

Encefalite mic6tica 01 01 02 ( 0,28) 

Onfaloflebite 01 01 02 0 '2 8) 

Aneurisma da arteria aorta 01 01 02 ( 0' 2 8) 

Cr i p to coco s.e cerebral 01 01 ( 0' 14) 

Deformai;ao esqueletica 01 01 ( 0' 14) 
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predominancia 
histopatol6gicos 
al., 1972. 

de eosin6filos. Os achados an~tomo

foram semelhantes aos descritos por Smith et 

Nos intestinos delgado e grosso as altera~oes marcantes 
foram pequenas forma~oes nodulares de coloca~ao creme, amarelado, 
esverdeado ou acinzentado, de consist~ncia pastosa nas lesoes 
mais recentes e calcificadas nas mais antigas, localizadas na 
parede do 6rgao. Na luz intestinal observou-se, misturado'ao 
conteGdo fecal, a presen~a de parasitos adultos, identificados 
conforme a morfologia como Oesophagostomum spp. As forma~oes 
n 0 d u 1 a r e s f 0 r a rn t a m b em 0 b s e rvadas~-com-men 0 r f r e q u ~ n c i a ' n 0 s 
linfonodos mesentericos, omento e f1gado. Estes n6dulos 
his to 1 o g i came n t e mos tram - s e e. n caps u 1 ados po r E i bro b 1 as to s , 
contendo uma massa central de necrose rodeada de grande 
quantidade de eosin6filos, linf6citos, macr6fagos e celulas 
gigantes, comprometendo a parte profunda da mucosa e muscular. 

Nas infec~oes por ~~~!~~~ spp no intestino delgado, as 
altera~oes macroscopicas consistiram na presen~a de verme adulto 
na luz, produzindo obstru~ao parcial ou total e uma enterite 
catarral. Microscopicamente na mucosa observou-se rea~ao 

inflamat6ria aguda constitu1da por neutr6filos, linf6citos e 
eosin6filos. 

As lesoes macro e microsc6picas constatadas nas infec~oes 
parasitarias foram semelhantes as descritas por Soulsby (1968), 
Levine (1968), e Smith et al. (1972). 

No p e r 1o do de es tu d o po d e - s e ob s e r v a r q u e a s mo r t e s e m 
consequencia das parasitoses gastrintestinais, ocorreram durante 
to d o o a n o , e n t r e t a n t o o m a i o r n Gm e r o d e c a s o s f o i o b s e r v a d o n a 
ep o ca ch u v o s a e i n 1c i o d a s e ca ( F i g. 1 ) , con f i rm a n d o o s a ch a d o s 
de Costa et al. (1985). Segundo Johnson ( 1986), neste per1odo os 
n1veis de anticorpos no soro de caprinos sao mats baixos do que 
na epoca seca. No ano de 1984 as mortes por parsitoses 
permaneceram baixas e constantes, provavelmente, isto se deve a 
pouca precipitai;ao pluvial (Fig. 4), ocorrida nos anos 
anteriores. Por outro lado em 1985 houve maior nfuero de mortes 
e tambem um per1odo chuvoso longo e de maior precipita~ao, 
confirmando assim as observa~oes de Levine (1968) que considera a 
precipitac;ao pluvial o fator mais importante na 
t r a n s m i s s i b i l i d a d e d o s n e ma t 6d e o s • A s m o r t e s p o r p a r a s i t o s e 
in t es t in a 1 no p e r 1o d o s e c o , q u and o a s con d i ~ 6 e s am b i e n ta i s s a o 
desfavoraveis para a sobrevivencia das larvas na pastagem, devem 
estar associadas a ma nutri~ao alimentar em consequencia da pouca 
disponibilidade das pastagens neste per1odo, tornando os animals 
mais sucept1veis a infec~ao adquirida no final das chuvas e 
in1cio das secas. 0 outro fator. que contribui para o 
aparecimento de parasitose no per1odo seco e 0 estado de prenhez 
e lacta~ao (Costa, 1983). A Jaixa etaria em que fol verificado 
ma i o r n Gm e r o de ca s o s d e p a r as i to s e gas t r i n t e s t in a 1 , f o i d e 0 a 
12(37,02%) e mais de 49 meses (36,46%) (Tabela 2.) 
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Eimeriose 

Nos casos em que foram observados protozoarios, as lesoes 

macrosc6picas do intestino delgado foram caracterizadas pela 

forma~ao de hemorragia petequiais, hipertrofia da mucosa e com 

p e q u en as form a~ o es no d.u 1 a res de co 1 or a~ a o bran ca c en ta. 

Histologicamente observou-se intensa rea~ao inflamat6ria 

cons ti tu 1d a po r e o s in 6f i 1 o s e 1 inf 6c i to s en v o 1 vend o a mu cos a e 

sub mucosa. No e pit el i o f o i obs er v ado hip er p 1 as i a o u des cam a ~a o 

d e c el u 1 a s e g ran d e n 'Um e r o d e E i me r i a s p p e m d i f e re n t e s e s tag i o s 

do ciclo evolutivo. 

TABELA 2. Ocorr€ncia de parasitose, broncopneumonia e 

subnutri~ao em caprinos de diferentes faixas etarias, no 

perfodo de janeiro de 1981 a dezembro de 1985, Sobral, CE. 

Necr6psia Helmintose Broncopneumonia Subnutri~ao 
Ida de ( %) ( %) (%) ( %) 

0 - 12 meses 238(48,97) 67(37,02) 77(46,39) 94(67,93) 

13 - 24 meses 53(10, 90) 26(14,36) 19(11,45) 08( 5' 76) 

25 36 meses 46( 9,50) 17( 9,39) 14( 8,43) 15(10,79) 

37 - 48 meses 21 ( 4,32) 05( 2,76) 09( 5,42) 07( 5,04) 

49 meses 128(26,33) 66(36,46) 47(28,31) 15(10,79) 

Total 486 181 166 139 

Broncopneumonia 

A b r o n c o p n e um on i a f o i re s p on s av e 1 p o r 1 6 6 ( 2 2 , 8 7 % ) d o s ca s o s 

de mo rte nos caprinos do rebanho es.tudado. A ·maior percentagem 

de morte ocorreu no gr.upo de 0-12 meses (46,39%) e mais de 49 
meses de idade (28,31%), confirmando em parte, os achados de 

Sambyal et al. (1980) e Otesile et al. (1983) que afirmaram ser 

e s t a d o e n ~a ma i s f r e q u en t e e m a.n i ma i s n o p r i m e i r o a n o d e v i d a • 

Na o f o i v e r i f i cad o de c res c i mo d a d o en~ a com o a um en to d a i d a de , 

conforme observac;oes de Sambyal et al. (1980). A 

susceptibiladade dos animais em adquirirem broncopneumonia esta 

associado com o stress do desmame, infec~oes parasitarias e 

e s ta d o d e n u t r i ~a o • 

Na Fig. 2 observa-se que a broncopneumonia ocorreu durante 

todo o ano, com maior numero de casos nos meses de maior 

p rec i p it a ~a o p 1 u v i a 1 , o ca s ion ado ta 1 v e z p e 1 as var i a ~o es b r us ca s 

d e t em p e r a tu r a a m b i e n t e , e x p o s i ~o e s a c o r re n t e s d e a r , c o mu me n t e 

verificadas neste per1odo. Estas condi~oes sao consideradas por 

Sambyal et al. (1980), Abubarkr et al. (1981) e Lloyd (1982) 
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como causas predisponentes as aparecimento de broncopneumonia na 

especie caprina. 

As lesoes macroscopicas dos pulmoes afetados variou desde o 

a p a r e c i me n t o d e ar e a s d e c on s i 1 o d a ~i'i o b e m d e 1 i m i ta d a s , s e p a r a d a s 

do tecido normal por grupo de alveolos enfizematosos distribu1dos 

num ou varios lobos pulmonares. Outras vezes as lesoes se 

caracterizaram pela presen~a de abscessos pequenos e ou grandes, 

isolados OU multiplos, distributdos nos diferentes lobos. Em 

alguns casos havia, tambem deposito de fibrina revestindo os 

lobos afetados e com comprometimento da pleura. 

Microscopicamente as broncopneumonias foram classificadas de 

acordo com o exsudato predominante em: supurada (40,28%), 

catarral (2,54%), fibrinosa (14,71%), fibrinosupurada (5,88%) e 

por corpo estranho (3,67%). 

0 resultado do exame bacteriologico de 55 pulmoes revelou que 

a Pasteurella haemolytica (32,60%), Staphilococcos sp (13,42%) 

t o-ram_a_s--ba c-t-€rias--Cso 1 ad as c o-m-~maior--treq u enc i a n a 

broncopneumonia, muito embora outras como Corynebacterium sp 

< 8 , 9 o % ) , c o r y n e b a c t e r i u m p s e u d o - t u b e rcuTos-is-·rs~69 % ) , 

Co rynebac terium-pyogenes-(8-; 6 9%Y-;--Proteus-sp-(L~~T5-%)' Proteus 

ffiirabi1i8(4-;-33%):-Pseu<l0monas (4,33%~-~streptococcos sp (2~17%)~ 

Pa s t e u re 1 1 a s p ( 2 , 1 7 % ) , .!:!_~~~~!~ s p ( 2 , 1 7 % ) e !.£!.!~~~I..£ e. s 

(2-;17%),-tenham sido cultivados em menor frequencia. 

Subnutrl~i'io 

Em nossa regii'io durante os per1odos cr1ticos, com escassez de 

chuvas, faltam alimentos para a sobreviv~ncia dos animais, de 

maneira que as mortes de caprinos devido a subnutri~ao e um 

achado muito comum. No total dos casos estudados, esta contribui 

em 19,15% sendo considerado a terceira principal causa de morte 

em caprinos (Tabela 1). As faixas etarias de maior percentagem 

de morte foram nas de 0 a 12 (67,6%), 25 a 36 (10,79%) e mais de 

49 meses de idade (10,79%). Na Fig. 3 observase que as mortes 

por subnutri~i'io concentraram-se no per1odo de menor precipita~i'io 

pluvial, onde havia pouca disponibilidade de pastagem. 0 

di a g nos tic o f o i base ado no his tori co, no examen cl 1n i co nos 

achado anatomo-histopatologico. Em todos os casos os animais 

revelaram extrema caquexia, acentuado grau de anemia, ausencia do 

tecido conjuntivo adiposo principalmente nas regioes subcut§neas, 

sulco das coronarias, mesentericas e perirenais, alem de ascite, 

hidrotorax e hidroperitoneo. Nos orgaos como ftgado, ba~o e 

papilas dos pre-estomagos foram constatados hipotrofias. As 

les6es microsc6picas foram caracterizadas por processos 

degenerativos e regressivos nos diferentes orgaos. As lesoes 

macro e microscopicas foram semelhantes as relatadas por Jubb & 

Kennedy (1970), Sm'ith et al. (1972} e Santos (1975). 

Aneurisma de Arteria Aorta 

Aneurisma e a dilata~i'io patologica da arteria em consequencia 

de rea~ao inflamatoria, esclerose ou processos degenerativos. 

Nos equinos e muito frequente o aneurisma verminoso da arteria 
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mesenterica cranial devido a presen~a de larva de Strongylus 
( S m i t h e t a 1 • , 1 9 7 2 ) • N e s t e t r a b a 1 h o f o r a m d i a g n o s t icadcis-dols 
casos (0,28%) em caprinos adultos da ra~a SRD, sendo um 
localizado na aorta caudal e outro na crani~l. A necr6psia 
ob s e r v o u - s e a c e n tu a d a p a 1 id e z d a s mu co s a s n'a tu r a i s , do s 6r g a o s 
internos e a presen~a de coagulos nas cavidades. A por~ao 
afetada da arteria tinha aproximadamente "10 a 20cm de 
comprimento, mostrava-se dilatada com forma~5es saculares, tecido 
necr6tico e coagulo. As mortes foram ocasionadas pela perda 
total do sangue, em consequ€ncia da rutura do aneurisma. 
Microscopicamente havia destrui~ao do tecido epitelial, necrose e 
infiltra~ao ·de l·eucacitos na 1n·tima e muscular da parede do vaso. 
Esta ea primeira vez que se descreve aneurisma em caprinos no 
Brasil, embora a etiologia nao esteja totalmente elucidada, 
possivelmente a causa primaria tenha sido uma rea~ao inflamatoria 
da arteria. 

Melanoma 

A ocorr~ncia de neoplasias em caprinos e baixa, quando 
comparada com as de outras especies domesticas. A razao disto 
nao se conhece, entretanto acredita-se que deva-se ao fato dos 
animais serem abatidos muito jovem (Mandal & Singh, 1975). Na 
Lndia a percentagem de neoplasia encontrada em caprinos foi 0,18% 
enquanto que nos-Estados Unidos esta foi de 0,003% (Thomas, 1929; 
S a s t r y , 1 9 5 9 ; M an d..a 1 & S in g h , 1 9 7 5 ) • A p e r c e n ta g e m p o r n 6s 
e n con t r a d a 0 , 4 1 % f o i/ m a i s a 1 t a d o q u e a s v e r i f i ca d a s p o r e s t e s 
autores, ocorrendo nos anos de 1983 & 1984. Os tumores descritos 
no presen~e trabalho foram classificados anatomo-histopatologicos 
c 0 m 0 me 1 a n 0 ma s ' e s tan d 0 1 0 c a 1 i z a d 0 s n a pal p e b r a ( 1 ) ' n 0 1 ab i 0 ( 1 ) 
com metastase nq _f1gado comprometendo ·90% do parenquina e na base 
do chiffe (1), Macroscopicamente a massa neoplasica apresentava
se de aspecto nodular e de colora~ao negra. Microscopicamente as 
celulas tumorais eram arrendondadas ou poliedricas, lembrando 
celulas epiteliais, fusiformes e alongadas. 0 citoplasma era 
bas 6f i 1 o e . cont 1n u a n a ma i or i a de 1 es grand e qua n ti dad e de 
melanina. Os ac.hados anatomo-histopatol6gicos sao semelhantes 
aos descritos em outras especies por Jubb & Kennedy (1970) e 
Smith et al. (1972). 

Meningoencefalite 

Nas observa~oes realizadas nos 726 caprinos, 9 (1,24%) 
apresentaram rea~oes inf lamat6rias no sistema nervoso. Dois 
destes foram diagnosticados, com base no exame histopatologico, 
como encefalite micotica. Num dos casos foi detectado no cerebra 
a presen~a de Criptococcus sp. Macroscopicamente havia grande 
forma~ao cistiCana-regiao frontal direita do hemisferio 
cerebral. 0 cisto era const{tu1do internamente por delicadas 
membranas, limitada~ por uma capsula conjuntiva, contendo no 
interior uma substancia de aspecto gelatinoso. Microscopicamente 
dent r o d as ca vi dad es c is tic as for am obs er v a.d as est rut u r as 
o v o f d e s , q u e c o r a d a s c o m h e m a t o x i 1 i n a e e o s i n a m o s t r a r a m 
cont~rnos vis1veis, enbora nlo estivesse presente em todos os 
micro organism o s. Ne s ta are a as cir cu n v o 1 u ~ o es cerebra is for am 
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totalmente destrui1das, havendo celulas endoteliais e linfocitos. 

0 a s p e c t o a n at o m o - h i s t o p a t o 1 og i c o f o i s· e me 1 ha n t e a o d e s c r i t o p o r 

Smith et al. (1972). No segunrlo caso de encefalite mic6tica o 

diagn6stico foi confirmado pela presen~a de hifas na rea~ao 

inflamat6ria. Os sete casos restantes, foram histologicamente 

ca r a c t e r i z a d o s c o m o r e a ~a o i n f 1 a m a tor i a s u p u r a d a· c o m f o r ma ~a o d e 

abscess o s , 1 o ca 1 i z ados no c ere bro ( 2) , c e re be 1 o ( 3) e n a f o s s a 

h i p o f i s ar i a ( 1 ) . S o me n t e f o i r e a 1 i z a d o o c u 1 t i v o b a c t e r i a n o d o 

abscesso localizado na fossa hipofisaria, tendo sido isolado 

Es c he r i c h i a c o 1 i • B r e we r , 1 9 8 3 d e s c r e v e u q u e a s b a c t er i a s ma i s 

frequent es is o 1 ad as n es t es process o .s s a o ~!~£.E..!.!~£~££~ 
Escherichia coli e Pasteurella. 

A s i n flm e r a s 
necessidade de 
possibilitem a 
visando a melhor 

doen~as diagnosticadas neste estudo, indicam a 

projetar-se pesquisa epidemiol6gica que 

elabora~ao de metodos de controle adequado, 

produtividade do rebanho caprino. 

Conclusao 

1 - As doen~as de maior frequ~ncia, diagnosticadas no rebanho 

estudado foram: parasitose gastrintestinal, broncopneumoniB 

e subnutri~ao. 

2 - Os caprinos jovens (0-12 meses de idade) e os adultos (mais 

de 49 meses) mostraram-se mais suscept1veis a contrairem 

parasitose gastrintestinal e broncopneumonia. 

3 - Houve uma associa~ao entre o per1odo de maior precipita~ao 

pluvial e as ocorr~ncias de parasitose gastrintestinal e 

broncopneumonia. 
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A. MANEJO DE PASTAGENS NATIVAS 

A. RANGE MANAGEMENT 
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RETROSPECTIVA DA PESQUISA EM MANEJO DE PASTAGEM NATIVA 
NO SEMI-ARIDO DO NORDESTE BRASILEIRO 

Joao Ambr6sio de AraGjo Filho 

EMBRAPA/CNPC 

RESUMO - A pesquisa em manejo de pastagem no norde~te do Brasil 
t e v e s e u in 1c i o . c o m o P r o g r a ma d e C o 1 ab o r a ~a o C i e n t 1f i c a e n t r e a 
Universidade do Arizona e a Universidade Federal do Ceara em 
1964, patrocinado pela USAID. Atualmente a Universidade Federal 
do Ceara (UFC), Centro Nacional de Pesquisa de Caprinos (CNPC), 
programa Colabotativo de Apoio a Pesquisa com Pequenos Ruminantes 
(SR-CRSP), Empresa de Pesquisa Agropecuaria do Ceara (EPACE), 
Departamento Nacional de Obras Contra as Secas (DNOCS), Empresa 
Pernambucana de Pesquisa Agropecuaria (IPA) e Centro de Pesquisa 
Agropecuaria do Tr6pico Semi-!rido (CPATSA), sao as mais 
importantes instituii6es que c~nduzem pesquisa de manejo de 
pastagem na regia nordeste. As 111ais importantes linha de 
pesquisa incluem: caracterizaiao e id.entificaiao de s1tio 
ecologico, metodos de controle de especies lenhosas indesejaveis, 
intro du ~a o e av a 1 i a ~a o de esp ec i es for rage i r as , de term in a ~a o de 
dietas de animais em pastagem, sistema de pastoreio, pastoreio 
combinado de bovino, ovino e caprino e determinar;ao de 
requerimentos nutricionais de pequenos reminantes e~ caatinga. 
Provavelmente, a identificar;ao e caracterizaiao de s1tio 
ecol6gico, como tambem o seu potencial produtivo e resposta a 
manipulaiaO de vegetaiaO nativa, e a area de pesquisa que 
necessita de um esforio mais apurado. De fato, a aplicaiao dos 
resultados de pesquisa em pastagem e a validade dos dados 
dependem de um conhecimento correto das caracter1sticas de s1tios 
e a sua importancia para a regiao. 

Termos para indexaiao: Pastagem nativa, Tr6pico semi-arido, 
Manejo. 

A SUMMARY OF PAST RESEARCH ON MANAGEMENT OF NATIVE RANGELAND 
IN THE SEMI-ARID ZONE OF NORTHEAST BRAZIL 

ABSTRACT - The research on range management in the northeast of 
Brazil was started with the scientific collaboration program 
between the University of Arizona and the Universidade Federal do 
Ceara in 1964, under the sponsorship of USAID. Presently the 
Universidade Federal do Ceara (UFC), the Centro Nacional de 
Pesquisa de Caprinos (CNPC), Small Ruminant Collaborative 
Research Support Program (SR-CRSP), Empresa de Pesquisa 
Agropecuaria do Ceara (EPACE), Departamento Nacional de Obras 
Contra as Secas (DNOCS), Empresa Pernambucana de Pesquisa 
Agropecuaria (IPA), and Centro de Pesquisa Agropecuaria do 
Tr6pico Semi-arido (CPATSA) are the most active institutions 
conducting ·range managment research in the northeast region. The 
most important research lines include: range site identification 
and characterization, methods of controlling undesirable ligneous 
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species introduction, and evaluation of forage species, diet 
determination of range animals, ·grazing systems, common grazing 
of cat t 1 e, sheep and goat, .and deter min at ion of nut r i ti on a 1 
requirements of small ruminants in the caatinga. Probably, range 
site identification and characterization, as well as their 
production potencial and response to the native vegetation 
manipulation, is the research area that needs the strongest 
effort._ In fact, the application.of the range research and the 
validity of the data itself are dependent on the correct 
knowledge of the site characteristics and its importance for the 
region. 

Index terms: Native rangeland, Semi-arid tropics, Management. 

Introdu~ao 

0 manejo de pastagem nativa tornou-se significante com9 
ci~ncia somente a partir dos filtimos 50 anos, primariamente 
a tr a v es dos tr ab a 1 hos do U. S • Fores t Se r v i c e ( Be 11 , 1 9 7 3) • 
Todavia, ·seus passos iniciais datam do intcio do seculo, com OS 

primeiros trabalhos sobre sucessao vegetal e ecologia de 
pastagens. 

0 d e s en v o 1 v. i m e_n t o e a d a p ta ~a o d e t ec n i ca s d e ma n e j o d a 
caatinga para fins pastoris e muito recente no Nordeste 
brasileiro. Embora praticas de controle manual da vegeta~ao 
1 en hos a, s e g u id as d a s em ea du r a de for rage i r as herb ace as n a ti v a·s 
tenham sido testadas extensivamente (Duque, 1973a), foi somente a 
partir do conv~nio de colabora~ao cient1f ica entre a Universidade 
Federal do Ceara (UFC) e a Univesidade do Arizona, firmado em 
1964 e financiado pelo USAID, que a vinda de especialista 
propiciou condi~oes para os primeiros programas em manejo de 
pastagem nativa, na regiao Nordeste do Brasil. As primeiras 
prop o s ta s dire c ion av am a p es qui s a par a es tu dos bas i cos d a 
vegeta~ao da caatinga modificada com o objetivo de favorecer a 
prod u ~go de for rage m p e 1 o es tr a to herb ace o , u ti 1 i z and o - o de pois 
por bov inos. 

Neste trabalho, pretende-se apresentar e discutir os 
programas de pesquisa de manejo da caatinga para finspastorais 
prop o s to s po r d iv er s as ins ti tu i ~o es , be m com o , ind i car as are as 
em que os trabalhos tern sido conduzido com maior intensidade. 

Programas e Prioridades 

nas ideias e sugestoes dos cientistas da 
do Arizona, a UFC, tra~ou em 1968, seu plano de 
pesquisa em manejo de pastagem nativa, cujas linhas 
constituem· de: 

Com base 
Universidade 
prioridade de 
principais se 

1 - Metodos e tecnicas de controle de especies lenhosas 
indesejaveis. 
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2 - Determina~a-o do valor nutrivo e suas varia~oes ao longodo 
ano da biomassa do estrato herb~ceo. 

3 - Avalia~ao do potencial produtivo dos s1tios ecol6gicos mais 
importantes e das respostas das vegeta~~es as tecnicas de 
manipula~ao. 

4 - Introdu~ao e avalia~ao de forrageiras ex6ticas perene em 
terra seca. 

5 - Sistema de pastoreio em pastagem nativa. 

Os primeiros trabalhos foram implantados ja em 1968, mas foi 
somente a partir de 1971, que, contando com o apoio financeiro do 
Banco Nacional de Desenvolvimento Econ8mico (BNDE) e do Banco do 
Nordeste do Brasil (BNB), foram estabelecidas quatro areas de 
p es qui s as em qua tr o reg i o es geog raf i ca s do s er tao c ear ens e , on de 
foram desenvolvidas pesquisas, segundo as linhas 1, 2, 3 e 4, 
supracitadas. Posteriormente, em 1975, com o apoio financeiro da 
SUDENE, o projeto Pastoreio Rotativo-Protelado fol implantado na 
Fazenda Iracema, em Quixada. Finalmente, o programa atingiu sua 
plenitude com o estabelecimento em 1978 do Projeto Pastoreio 
Combinado Bovino, Ovino e Caprino, na Fazenda Pau-Preto, 
munic1pio de raua-Ceara. 

Em 1975, o BNB baseado nos resultados preliminares do 
programa da UFC, iniciou o programa Pr6-Pasto com abrang~ncia 
geografica no norte e nordeste do Brasil. As linhas de pesquisas 
contemplsdas foram: 

1 - Introdu~ao e avalia~ao de forrageiras ex6ticas para terra 
seca, com e sem aduba~ao fosforada. 

2 - Produ~ao animal e capacidade de suporte com bovinos da 
vegeta~loda caatingasob quatro manipula~6es: nativa, 
raleada, desmatada e ressemeada-adubada. A semeadura foi 
feita com capim buffel (Cenchrus ciliarisss) e erva de 
ovelha (Stylosanthes humilis) e aduba~ao a base de fosforo. 

No relat6rio do Dr. Ray Maxwell Murray, consultor do 
Instituto Interamericano de Coopera~ao para a Agricultura 
(IICA) EMBRAPA em mar~o de 1980, intitulado Necessidade e 
Prioridade da Pesquisa em Produ~ao de Pastagem e Utiliza~ao por 
Caprinos e Ovinos no Nordeste do Brasil, sao propostas linhas de 
pesquisa para avalia~ao da caatinga para produ~ao de forragem 
para pequenos reminantes: 

1 - A dieta de caprinos e ovinos pastejando caatinga nativo. 

2 - Produ~ao de materia seca da folhagem de algumas especies 
arbustivas palataveis com base em par§metros facilmente 
mensuraveis e epoca do ano. 

3 - 0 e f e it o do des mat amen to n a prod u ~a o de mat er i as e cad o 
e s t r a to he r b a c e o e d o 1 e n·h o so d a ca a t i n g a . 
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4 - 0 efeito da carga animal sobre a produtividade dacaatinga 
nativa, desmatada e ressemeada. 

5 - Es t u d o d o v a 1 o r n u t r i t i v o d e a 1 g u ma s e s p ec i e s a r b or e a s d a 
caatinga. 

6 - Determina~ao dos requerimentos nutricionais de caprinos para 
c res c i men to, pre n h@ s e 1 act a ~a o sob con di ~o es de pas tore i o 
nos tr6picos. 

As linhas de pesquisas ou prioridades enunciadas pelo Dr. 
Murray coincidem perfeitamente com as contidas no programa de 
Pesquisa do Centro Nacional de Pesquisa de Caprinos (CNP~), 
editado em 1981: 

1 - Determina~ao do habito e prefer@ncia alimentar de caprinose 
ovinos tropicals. 

2- D e t e r m i n a ~ a od a c a p a c i d a d e d e s u p o r t e d a s p a s t a g e n s 
utilizadas por caprinos e ovinos. 

3- Determina~aodo valor nutritivo das principals plantas que 
compoem a dieta animal. 

4 - Coleta, identific~~ao, introdu~ao e avalia~ao de forrageiras 
n at iv as e exotic as prod u ti v as sob con di ~o es ambient a is d a 
regiao. 

5- Determina~ao de metodos de manejo de pastagem adquiridas a 
cria~ao de caprinos e ovinos. 

6 - Deter min a ~a o dos re q u er i men to s nu tr i c ion a is de cap r in o s e 
ovinos na caating~. 

Por {im, o filtimo plano de pesquisa em manejo da caatinga 
para fins pastoris, foi apontado por pesquisadores do SR-CRSP em 
1983, constando das sequintes linhas: 

1- Determina~ao da dieta estacional de pequenos ruminantes na 
caatinga. 

2- D e t e r m i n a ~a o d o s u p r i m e n t o a n u a 1 d a f o r r a g e me c i c 1 o d e 
decomposi~ao. 

3 - Determina~ao dos s1tios ecologicos com base em par§metros 
ed~ficos. 

4 - Controle de arbustos e estrat€8ia de manipula~ao. 

Todos os planos e programas de prioridades e linhas de 
pesquisa expostas t@m muitos pontos de coincid@ncia, havendo no 
entanto, pequenas diferen~as, em fun~ao, principalmente, do tipo 
de ani~al a ser explorado ou de um melhor detalhamento dos 
conhecimentos procurados. Na realidade, ha um a 
complementariedade entre os diferentes programas resJltantes, 
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provavelmente, do apareclmento dos conheclmentos adqulrldos a 

partlr dos resultados das prlmelras pesqulsas. · 

Resultados Alcanc;ados 

A pouca llteratura exlstente, resultado das pesqulsas 

conduzldas nos ultlmos 18 anos em pastage·m natlva dlflculta, de 

sobremanelra, a montagem de um esboc;o geral dos resultados 

ob t l do s a t e ago r a , com a cons e q u en t e l den t l f l ca ~a o d a s 11 n has o u 

a r e a s n a o p e s q u l s a d a s • T o d.a v l a , e r a f e l t a u m a t e n t a t l v a d e 

apresentac;ao e dlscussao dos dados, ·ressaltando que as 

lnforma~oes nao menclonadas serao prazelrosamente recebldas e, na 

certa, enrlquecerao este relato. 

Zoneamento ao ntvel do sitlo ecol6glco Esta constltul, 

prova-veTmente,- a-llnha "de pesquisa-.na-rsTmportante, pols fornece 

a base para as demals. A escolha da area para pesqulsa na 

caatlnga, sua slgnlflc§ncla em termos regionals, bem como, a 

extrapolac;ao dos resultados alcanc;ados so podem ser conduzldas 

com conflabllldade se fundamentadas na ldentlflcac;ao e 

caracterlzac;ao dos s1tlos ecologlcos que perfazem o mosalco da 

palsagem da caatlnga nordestlna. 

A reglao nordestlna e o troplco seml-arldo, em particular 

tern sldo objeto de varlas tentatlvas de zoneamento para fins 

dlversos. Em geral o nivel hlerarqulco da unldade de 

classlflcac;ao tern sldo tao elevado a ponto de nao permltlr 

apllcac;o·es na adaptac;ao de resultados de pesqulsa. Duque 

(1973b), utlllzando-se do !n<l-iC:e de arldex (chuva: 

evapotransplra~ao) ldentlflca e caracterlza 10 regloes no 

Nordeste, aqul apresentadas na ordem decrescente de arldez: 

Serldo, Sertao, Caatlnga, Carlrls Velhos, Curlmatafl, Carrasco, 

Cerrado, Agreste, Serras e Matas. Souza et al. (1979), 

apresentaram uma compartlmenta~ao topograflca do Estado do Cear~ 

ldentlflcando e caracterlzando nove unldades: plan1cle lltor~nea, 

tabulelros sublltorlineos, depressao sertaneja, chapada do Apodl, 

chapada do Ararlpe, planalto da lblapaba, maclc;os residuals 

crlstallnos, crlstals residuals e lnselbergs e plantcels 

fluvlals. 

Potenclal produtlvo de s1tlos do seml-arldo - Afora um estudo 

p re 1 l m l n a r con d u zld o -nose r ta o c e a r e n s e ( Ar a flj o F l 1 h o e t a 1 • , 

1982), nenhum outro trabalho fol publlcado especlflcamente sobre 

o assunto. Foram determlnados, ao longo de um per1odo de tr~s 

anos as flutua~oes mensals das produ~oes de blomassas, seu teor 

em prote1na, bem como, a resposta da vegeta~ao herbacea a metodos 

de cont r o 1 e de esp ec le s 1 en hos as em qua tr o s 1 t lo s e co 1 og l cos do 

sertao, lsto e, tabulelro, carrasco, caatlnga sucesslonal, e 

caatlnga vlrgem. 

Manipulac;ao da vegetac;ao lenhosa - Varlas pesqulsas foram 

exec u t adas~ e e s t a 0 e m f a s e -cre-exe c u c; a 0 ' t e s t an d 0 met 0 d 0 s d e 

c o n t r o 1 e d e e s p ec l e s 1 e n h o s a s • M et o d o s q u 1m l c o s ( h e r b l c l d a s ) , 

me c § n l c o s , man u a l s e p 1r l co s t em s l d o u t 11 l z a d o s e o s r e s u 1 ta d o s 
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publicados em diversos artigos. Pode-se afirmar que existe 
1nforma~6es fiteis sobre a resposta de varias especies lenhosas 
a 0 s met 0 d 0 s ' a e f 1c1~nc1 a d·e var 1 0 s herb 1c1 d as 1 0 ca 1 men t e 
dispon1vel, bem como, os efeitos do controle de arbustos e 
ar v ores sob re a prod u t 1v1 dad e do es tr at o herb ace o. A 1 em d 1 s so, 
tecnicas de manipula~ao da vegeta~ao lenhosa, tais como, o 
desmatamento, o raleamento e o rebaixamento, foram avaliadas sob 
pastoreio • 

.!.~ r o d ~~a£. e ~.!~!.!.a ~a£_ i~ !.£.~ e 1 r ~~ ~~ !~E.E.~ ~~£~ - As 
pesquisas de avalia~ao de forrageiras especificamente para terra 
seca, come~aram em 1969 na Fazenda Experimental do Vale do Curu 
da UFC, onde tiveram lugar as primeiras introdu~oes de diversas 
cu 1 t 1 var es de cap 1 m buff e 1 no Ce a r a. Var 1 as 1 n s t 1tu1 ~ o es 
e x e c u t a m t r a b a 1 h o s n e s ta ar e a , d e s ta ca n d o - s e a U F C , EPA C E , EN PC 
(BAG-Forrageiras), DNOCS, IPA e CPATSA. A difusao e ado~ao do 
us o de f o r rage 1 r as p e 1 o s c r 1 a do re s , t ec n 1 co s , ta 1 s com o o cap 1 m 
bu f f e 1 , a 1 e u c en a e a cu n ha , s a o o s res u 1 tad o s ma 1 s pa 1 pave 1 s do 
es for ~o d a p es q u 1 s a nest a are a. 

Determina~ao da dieta de pequenos ruminantes na caatinga - 0 
p 1 o n e 1 r 1 s m o d8 exper ime nta c; a o -11 a -COm-p-os~ a-;- da-cf"Ce-ta d o s 
ruminates no Nordeste com o uso de animais fistulados cabe ao 
CNPC, que contou com a colabora~ao decisiva de cientista do 
convenio SR-CRSP/EMBRAPA. Os trabalhos de Pfister (1983), Kirmse 
(1984) e Mesquita (1985), forneceram importantes subs1dios no 
aprimoramento da identlfica~ao das forragelras nativas mais 
importantes da caatinga, bem como, sua participa~ao em bases 
estacionais na composi~ao das dietas de ovinos e caprinos. Esses 
resultados contribuirao decisivamente para o aperfei~oamento das 
estrategias .de manipulac;lo da vegetac;ao lenhosa nativa, 
objetivando melhorar qualitativa e quantitativamente a oferta de 
forragem aos animals; Atualmente, o IPA, a UFC e o CPATSA sa"o 
1 n s t 1 t u 1 ~o e s q u e d e s e n v o 1 v e m , tam b em n o N o rd e s t e , p e s q u 1 s a s c o m 
determina~ao de dieta de ruminantes utilizando-se alem de animais 
f 1 s tu 1 a d 0 s ' t ec n 1 ca s m 1 c r 0 h 1 s t 0 1 og 1 ca s d e a n al 1 s e f e ca 1 • 

Determina~ao de capacidade de suporte de caatinga - E, talvez, 
uma-<lasTTnti as- cfOS-program as quecon ta- c-om-o_m_a_l 0 r n um er 0 de 
projetos. 0 DNOCS, o Pr6-Pasto, a UFC, o IPA e o CPATSA 
trabalharam principalmente com bovinos na caatinga nativa, 
manipulada e ressemeada. Ja o CNPC e a EPACE, conduziram 
pesquisas com pequenos ruminantes. Vale ressaltar que os 
resultados obtidos tern sido id~nticos para diversas areas do 
semi-arido nordestino e apontam 10-12 ha/cab/ano para bovinos e 
1,0-1,5 ha/cab/ano para ovinos e caprinos em caatinga nativa, na 
rebaixada os valores sao 3-4 ha/cab/ano para bovinos, 1,0-1,5 
ha/cab/ano para ovinos e 0,3-0,5 ha/cab/ano para caprinos, na 
raleada, 1,5-2,0 para bovinos, 0,1-0,5 ha/cab/ano para caprinos e 
ovinos e na ressemeada, 1,0-1,5 ha/cab/ano para bovinos, 0,3-0,5 
ha/cab/ano para ovinos e caprinos. 

S 1 s t em a de Pastore 1 o - Ger a 1 men t e o pas tore 1 o cont 1n ti o e o 
sIStema-mais comumente ut111zado na experimenta~ao com animais em 
area de caatinga. No entanto, a UFC com bovinos e a EPACE com 
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caprinos e ovinos testaram sistemas de pastoreio rotativo

protelado, utilizando-se de tr@s a quatro divis~es por pasto. Os 

resultados da UFC, ap6s seis anos de trabalhos e a EPACE com 

iqual periodo nlo parecem indicar diferen;ai, quer no. tange a 

resposta da vageta;ao, quer com respeit'o ao desempenho dos 

animais e da pastagem·. 
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FACTORS AFFECTING THE SPROUTING OF WOODY CAATINGA SPECIES 
AND IMPLICATIONS FOR IMPROVED· FORAGE PRODUCTION 

Linda Howell Hardesty 

Utah State University 

ABSTRACT - Since settlement, caatinga vegetation has been 
subjected to cycles of slash and b~rn agriculture and wood 
harvesting with limited understanding of potential forage and 
wood resource effects. This study was conducted to determine the 
effects of season of cutting on the coppicing ability of selected 
tree species in a regenerating stand of caatinga vegetation. A 
homogeneous stand of mature caatinga was ~eiected in 1982 at 
Fazenda Iracema and portions were periodically cleared through 
one dry/wet season cycle. A randomized block design was used with 
three blocks and four treatments of season of cutting. Production 
of leaf and stem biomass from coppice shoots of three common 
trees were estimated using a destructive harvest method. Sabia 
(Mimosa caesalpiniaefolia) and marmelelro (Croton hemiargyreus) 
shared a distinctive pattern of response .. Significant differences 
(P(.05) occurred between only two of the four treatments. The 
mid-dry season and early wet season treatments yielded similar 
results, as did the early dry season and late wet season. Cutting 
during the mid-dry season or early wet seas9n resulted in greater 
above ~round biomass production than cutting in the early dry 
season or late wet season. Catingueira (Caesalpinia pyramidalis) 
showed no significant difference in production regardless of when 
the tree was cut. These results suggest that season of cutting 
could be used to affect forage production and relative species 
composition of the woody flora. 

Index terms: 
hemiargyreus, 

co P P i c e , !'.!.!!!!.~~~ ~~~~~!£.L~.!~~!.~!_!_~, 
Caesalpinia pyramidalis. 

Croton 

FATORES AFETANDO A REBROTA DE ESP~IES LENHOSAS DA CAATINGA E 
IMPLICA~OES PARA 0 AUMENTO DA PRODU~AO DE FORRAGEM 

RESUMO: Desde a coloniza~ao, a vegeta~ao da caatinga tern sido 
submetida a ciclos de agricultura itinerante e colheita de 
madeira, sem que se analize os efeitos sobre o potencial de 
produ~ao de madeira e forragem da vegeta~ao. Este estudo foi 
conduzida para determinar os efeitos da esta~ao do corte sobre a 
capacidade da rebrota de especies arb6reas selecionadas em um 
piquete de vegeta~ao da caatinga, em estagio de regenera~ao. Um 
piquete homog~nio da caatinga foi selecionado em 1932, na fazenda 
Iracema, e por~oes deste piquete foram periodicamente raleadas 
durante um ciclo da esta~~o seca/chuvosa. 0 desenho esperimental 
utilizado foi o de blocos completos cazualizados, com tres blocos 
e quatro tratamentos de esta~ao de corte. A produ~ao de biomassa 
oriunda de folhas e talos da rebrota de tr@s especies arb6reas 
comumente encontradas na caatinga, foi estimada, utilizando um 
met o d o d e ct~ 1 e ta d e s t r u t i v o • S a b i a ( M i mo s a c a e s a 1 p i n i a e f o 1 i a ) e 
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marmeleiro (Croton hemiargyreus) apresentaram um padrao de 
resposta distinto~--Difer-ell~as-significantes (P<0,05) ocorreram 
somente entre dois dos quatro tratamentos. Os tratamentos de 
corte na metade da esta~ao seca e come~o da esta~ao chuvosa 
produziram resultados similares, como foram tambern similares os 
tratamentos de cort~ no in1cio da esta~ao seca e ao final da 
esta~ao chuvosa. 0 corte durante a metade da esta~ao seca ou no 
in1cio da esta~ao chuvosa, proporcionou uma maior produ~ao de 
biomassa do que quando os cortes foram realizados no in1cio da 
esta~ao seca ou final da esta~ao chuvosa. A catingueira 
(Caesalpinia pyramidalis) nao apresentou diferen~as nas produ~oes 

de biomassa em qualquer dos tratamentos estudados. 

Estes resultados sugerem que a epoca de corte da vegeta~ao 
da caatinga pode ser usada como uma maneira de afetar a produ~ao 

de forragem e a composi~ao relativa das especies arb6reas da 
caatinga. 

Termos para indexa~ao: Rebrota, Mimosa caesalpiniaefolia, Croton 
hemiargyreus, Caesalpinia pyramidalis. 

Introduction 

Seasonal fluctuations in forage supply have been recognized 
as a major constraint to livestock production in Northeast Brazil 
(Huss, 1976; Ogden, 1980). Among the four technical objectives of 
the range component of the CRSP when it began was "brush control 
and manipulation", This emphasis was included on the assumption 
that control of undesirable woody species would reduce resource 
competition w!th desirable forage species, 

The desirability of the caatinga vegetation varies ~ith the 
use one wishes to make of the land. In an undisturbed state, 
c a· a t i n g a w o o d 1 a n d s s t a b 1 i z e t h e s h a 1 1 o w s o i 1 , t h e 1 e a f 1 i t t e r 
protects the soil surface, and adds some nutrients, and the 
vegetative cover may moderate the understory microclimate. The 
caatinga is an importapt source of fuelwood, construction 
materials and a variety of other materials used locally (Braga, 
1960). However, intact stands produce relatively little for man 
compared to cultivated plots. Since settlement, the landscape 
has been subjected to cycles of slash and burn agriculture. In 
the mixed farming tradition of the Northeast, animal agriculture 
is combined with production of food and fiber crops. Livestock 
use whatever native range is available, as well as crop 
aftermath, by-products, cultivated forages and prepared 
supplements. Cattle and sheep are the most profitable livestock, 
but they do not do well on uncleared caatinga ranges. Goats, 
which are considered hardier under caatinga conditions, are not 
raised as a major economic product (Primov, 1985). Cleared 
caatinga which is either regenerating, or maintained as a 
herbaceous pasture is often considere.d to be superior to 
uncleared caatinga for grazing livestock, hence the interest in 
brush control. (Primov, 1984). 
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The Northeast is typical of semi-arid areas of the world 

that are dominated by woody plant species. Attempts by 

agriculturalists to permanently control woody plants in such 

regions have generally been unsuccessful, except in parts of 

India. However, the desirability of traditional brush control in

the caatinga is questionable. Diet studies (Pfister, 1983) 

brought some assumptions into question. Among sheep and goats 

grazing uncleared caatinga during the dry season, the fallen 

leaves of some woody species were the primary food item. These 

leaves appeared to have high enough protein levels to sustain the 

.animals when energy was sufficient. Later studies, looking at dry 

s'eason diets on cleared and uncleared caatinga (Kirmse, 1984), 

further emphasized the role of woody species for forage. Clearly, 

at 1 ea s t some of the w o·o d y ca a ting a species cons tit u t e d an 

important dry season forage resource. · 

As small farmers rarely clear land solely for range 

improvement, it may be unrealistic to design treatments which 

have this as the first consideration. However land clearing will 

continue for agriculture, wood harvest, etc., and it is 

r e a s o n a b 1 e ·t o 1 o o k a t h o w t h e s e t r a d i t i o n a 1 p r a c t i c e s m i g h t b e 

modified to improve forage production by the regenerating stand. 

Manipulation of sprouting stumps is one such modification. If_ the 

factors which influence sprouting were understood, then this 

growth could be ·manipulated to favor production of those species 

and growth forms considered most desirable. 

Foresters in temperate regions concerned with regenerating 

trees as efficiently as possible have for centuries manipulated 

sprouting species to achieve their objectives. This is known as 

coppicing. A review of brush management techniques used 

throughout the semi-arid tropics (Howell, 1981) points out that 

the capacity to sprout following injury is a major obstacle to 

brush control. In range management we have rarely been concerned 

with encouraging sprouting and tend to use the word in a negative 

sense. However, the ability to sprout has obvious survival value 

for the plant, and properly manipulated, may be a key to more 

successful management. For this reason, I generally prefer to use 

the word coppice, ·with its more positive connotation. 

The literature on coppicing of temperate tree species is 

fairly clear on what factors affect sprouting: the size and age 

of the tree, the number of times it has sprouted, its species and 

ecotype, the height of the stump, the season in which it is cut, 

and any degree of pruning of the regrowth (Hardesty, 1981; Blake, 

1983). There is very little information however on coppicing of 

tropical trees and shrubs, nor is there much in the way of 

explanation of the actual mechanisms which control sprouting. 

S t u d i e s w e r e d e s i .g n e d t o a s c e r t a i n i f t h e f a c t o r s k n o w n t o 

influence the coppicing of temperate trees also operated in the 

caatinga. A study of the effect of season of cutting on ~oppicing 

ability is d~scribed below. 
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Materials and Methods 

The study was conducted at Fazenda Iracema. This area is 4 
degrees south of the equator, where day 1 e·n gt h and temper at u re 
are uniform year-round. Rainfall is the only major climatic 
variable. The average annual rainfall is 800mm in a 4 month 
period, but during the study, it ranged from 393mm in 7 months, 
to 769mm in 5 months. Soil moisture is limited by soil depth, 
usually less than 50cm, and the fact that soils are underlain by 
crystalline rock (Camargo, 1965). These soils are low in organic 
matter and highly erodible when exposed or disturbed. The most 
common soil great groups are alfisols, entisols, and oxisols 
(Beek & Bramao, 1968). 

The caatinga in this region is fairly dense (23,000 
stems/ha), and reaches 6-8m high at maturity. The understory, 
when present, consists mostly of annual forbs and a few annual 
gr~sses. The woody flora is dominated by legumes. The species 
selected for study were among the most common, not only on the 
Fazenda, but throughout the region. Sabia (Mimosa 
caesalpinaefolia) and catingueira (Caesalpinia pyramidalis)-are 
important forage species, also used for wood products. Marmeleiro 
(Croton hemiargyreus) is a woody invader with limited forage or 
wood value. 

A homogeneouE stand of mature caatinga was selected for 
study. A randomized block design was used, blocking on 
topograp_hic trend and minor changes in species composition. Each 
treatment was applied to one plot in each of the 3 blocks. 

Six trees· of each of the three species studied were selected 
in a plot. These trees were within the median diameter class for 
the stand and showed no sign of injury or disease. Selected trees 
were identified by numbered aluminum tags wired to the base. The 
height, diameter at breast height, diameter at 30cm, and number 
of basal sprouts were recorded for each tree prior to cutting. 
The date of the seasoniil treatments was determined by the 
rainfall pattern. Because trees are normally cut in the mid-dry 
season, this date was considered the control treatment. The early 
dry season plots were cut in July, 1982, mid-dry season plots 
were cut in November, 1982, the early rainy season plots in late 
January, 1983, and the late wet season plots in May, 1983. 

Treatment consisted of traditional land clearing by 
commercial woodcutters using axes and brushhooks. All woody 
plants were clearcut, the usable wood removed, and the slash 
piled away from the stumps being studied. Normally this material 
would be burned. The trees being studied were cut at a standard 
30cm height. Pio~s were protected from grazing and left 
undisturbed until one full growing season had passed. 

In August of 1984, all coppice growth was harvested. Sprouts 
were cut from their point of origin on the stump, separated into 
leaf and stem fractions, oven dried at 65° C for 48 hours, then 
weighed. 
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Analysis of variance was used to test for treatment 
differences in stem, leaf, and total biomass production, as well 
as leaf/stem biomass ratio. 

Results 

An analysis of variance using species and treatment as well 
as blocking and subsampling as factors revealed different 
patterns of response to the seasonal cutting treatments ~or 

different species, and it was decided that separate analyses for 
each species would provide more information. 

T h e c h a n g e s i n b i o m a s· s p r o d u c t i o n w i t h s e a s o n o f c u t t i n g 
were consistent between the stem and leaf fractions, but hecause 
so much more stem material .was produced, this tended to dominate 
the total production variable. In no case did the leaf/stem 
biomass ratio of a species vary, regardless of the treatment. 
Leaf material is more subject to loss or damage during 
collection, or from storms or insects than stem material, so stem 
biomass production was selected as the single most reliable 
variable to examine. 

The season of cutting did not affect subsequent biomass 
production of all species. Catingueira showed no significant 
difference (P>.05) in production leaf, or stem material 
regardless of when the tree was cut. 

Sabia and Marmeleiro shared a distinctive pattern of 
response (Table 1). Significant differences occurred between 
only two of the four treatments. The mid-day season and early wet 
season treatments yielded similar results, as did the early dry 
season and late wet season. Cutting during the mid-dry season or 
early wet season resulted in greater above ground biomass 
production than cutting in the early dry season or late wet 
season. 

Discussion 

This study was designed as a survey to determine which 
factors, if any, affecting the coppicing of temperate trees also 
affect the coppicing of tropical species in the caatinga. 
Although the study was not designed to test hypotheses regarding 
the cause of any differences or similarities, some cautious 
speculation may be valuable. 

Temperate trees tend to produce the greatest coppice growth 
when cut during the dormant season, which corresponds to the dry 
season in the semi-arid tropics. Two of the three species studied 
in the caatinga produced the greatest coppice growth when cut 
late in the dry season or early in the rainy season. When a tree 
is leafless, it still has a continuing demand for energy for 
respiration and leaf renewal. This is true even if a major 
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TABLE 1. Mean dry weight stem production (grams) by species and 
season of treatment. 

Season of cut Sabia 

Early dry 1024 a b 

Mid-dry 1375 a 

Early wet 1162 a 

Late wet 488 b 

Values within a column followed 
significantly different at the 
determined by Fisher's LSD test. 

Marmeliero 

318 b 

532 a 

494 a 

233 b 

by the same letter are 
.05 probability level 

not 
as 

portion of its biomass is removed by cutting. Most non
structural carbohydrates in trees are stored in the above ground 
woody material (Kramer & Kozlowski, 1960). When a tree is cut, 
the stump is forced to depend on the reserves in the stump and 
roots. How long the stump must depend on these limited resources 
before new 1 eaves -are produced becomes a critic a 1 q u es ti on. In 
this study subseque~t above ground biomass production declined as 
the period of dependence lengthened (Table 2). 

TABLE 2. Relationship between coppice biomass production and the 
time between cutting and resumption of growth. 

Response I Season of cut I Months until rains 

High 
High 

Low 
Low 

Mid-dry 
Early wet 

Late wet 
Early dry 

1 
0 

7 
5 

Desirable trees should be cut late in the dry season, or 
early enough in the rainy season to allow time for the tree to 
coppice and accumulate sufficient reserves for the coming dry 
season. Cutting late in the rainy season does not allow time to 
replenish the lost carbohydrate store and would be preferred for 
undesirable species. 

Selective cutting in which desirable species were cut late 
in the dry season or early in the rainy season, and the least 
desirable species were left until late in the rainy season would 

108 



be one way to influence coppice grow.th. This could be used to 

affect species composition and forage production in the 

regenerating stand. However, there may be a conflict when rainy 

season cutting is preferable because most available laborers are 

occupied planting and weeding food crops. 

In an environment where water is limiting, it might be 

supposed that the availabiltty of water could be important tn 

explaining the effect of season of cutting on coppice production. 

Available soil moisture declines throughout the dry season and 

increases as the rains begin. Cutting late in the dry season 

affects the tree when available moisture is most limited, yet 

this is when a greater biomqss response can be expected. Cutting 

late in the rainy season, when moisture is most available results 

in less total biomass production. The main role of moisture in 

this seems to be in defining the growing season, or the number of 

months which a stump must survive on limited reserves. 

The fact that catingueira did not show any variation in 

coppice production with the season of cutting also stimulates 

some speculation. This species is widely distributed in many 

different types of caatinga. It is present in all seral stages 

of a developing stand. ~tis also one of the first species to 

produce 1 eaves w h.e n ~he rains begin, and it tends to ho 1 1 ow out 

with age. Why would this species be less dependent on 

car b o hydrates s tore d in the s tum p and roots than the other two? 

There are several possibilities. The first is that some other 

factor limits its growth before carbohydrates become limiting. 

If not this, then perhaps the roots and base of catingueira have 

more that the usual amount of carbohydrate storage, or perhaps 

this species is somehow more efficient than the others, such that 

it is less likely to seriously deplete its reserves even during a 

long dry season. One other possibility is that catingueira is 

able to become self-supporting more quickly than the other 

species once the rains begin. It does leaf out rapidly and might 

be able to meet all of its metabolic demands with new 

photosynthate more quickly than other species if they continue to 

rely on reserves for a period of time after growth has begun. It 

is possible that this affects leaf production early in the season 

which then influences total production for that season. Whatever 

the answer, it appears that catingueira has some unusual strategy 

for dealing with injury and maintaining itself in the stand. 

Leaves are the major browse component although some twigs, 

fruits and flowers may be eaten (Pfister, 1983). The fact that 

leaf/stem ratios do not change suggests that the only way to 

increase total forage production is to increase total growth. 

Managing for maximum total growth ·of browse species insures that 

they will soon (two years) grow out of the reach of browsing 

sheep and goats. This means that the dry season forage supply is 

safely out of reach of feeding animals during the rainy ieason 

when herbaceous forages, which do not cure well, are abundant. 

This constitutes a sort of natural storage system. The next step 

would be to follow biomass production of a regenerating stand to 

determine at what point production of desirable forage is 
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maximized and when re-treatment may be needed to insure an 
adequate supply of quality dry season forage and usable wood 
products. 

BEEK, K.G. & 
soils. 
G.H. & 
America 
T9"68:---
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RESPONSE OF CAATINGA VEGETATION TO DECREASING LEVELS 
OF TREE CANOPY COVER 

W.H. Schacht, J.C. Malechek, and R.O. Kirmse 

Utah State University 

ABSTRACT - Although clearing of the caatinga forest is conducted 
primarily to open areas for crop production and to harvest wood, 
vegetation manipulation is being promoted as a means of 
increasing forage availability to livestock. Response of 
caatinga vegetation to various levels of canopy cover removal is 
being, studied in two experiments at the CNPC, Sobral, Ceara. 
Complete removal of the ·tree canopy resulted in a six to 
eightfold increase in first year production of herbaceous 
vegetation. This magnitude of increase was also true for canopy 
covers of 20-30% and 50-60%. Caatinga species coppice readily 
following cutting and, therefore, canopy cover for the cleared 
treatment (complete removal) was equal to that of the control 
(approximately 95%) by the end of the fourth year posttreatment. 
As a result, herbaceous vegetation and leaf litter yields for the 
two treatments were similar, too. Sabia (Mimosa 
~~~~!£..!.~~~.!_~.!_.!_~) , a t r e e s p e c i e s w h i c h p r o d u c e s p a I a tat> 1 e 
browse and valuable wood, responded very favorably to clearing. 
Not only did many·new- plants establish, but by the fourth year 
posttreatment sabia coppice on the cleared areas produced as much 
as 10 times more foliar biomass than did the intact trees on the 
control. The high herbaceous vegetation yields under a thinned 
canopy and the favorable responses to cutting of such desireable 
tree species as sabia, indicate that a multiple use approach 
involving selectively thinned caatinga could be developed whereby 
production of the naturally renewable wood and forage resources 
would be optimized. 

Index terms: Caatinga vegetation, Vegetation manipulation, 
Coppice, Mimosa caesalpiniaefolia. 

, 
RESPOSTA DA VEGETA~AO DA CAATINGA A VARIOS NIVEIS DE RALEAMENTO 

RESUMO - Muito embora o desmatamento da caatinga seja conduzido 
visando principalmente a abertura de novas areas para produ~ao de 
alimentos e para utilizai;ao da madeira, a manipulai;ao da mesma 
esta sendo indicada como uma maneira de aumentar a 
d i s p o n i b i 1 i d a d e d e f o r r a g e m p a r a p r o d u ~a o an i ma 1 . A re s p o s ta d a 
veg e ta ~a o d a ca a ti n g a a var i o s n 1 v e i s de d es ma tame n to e s ta s end o 
estudada em dois experimentos no Centro Nacional de Pesquisa de 
Cap r in o s em S ob r a 1 , Ce a r a. A rem o <;a o to ta 1 d a cop a d a s ar v o re s 
produziu um aumento de seis a oito vezes na produi;ao do estrato 
herbaceo durante o primeiro ano~ Esta mesma intensidade de 
resposta foi obtido com. a manuteni;ao dos nlveis da copa das 
arvores entre 20-30% e 50-60%. 0 rebrote e regenerai;ao das 
es p e c i e s c o r ta d a s f o i rap i d o , e o n 1 v e 1 d e c o b e r t u r a d a c o p a p a r a 
o .tratamento com desmatamento total foi praticamente igual 
(aproximadamente 95%) ao das areas nao desmatadas (controle) 
q u a t r o a n o s a p 6' s o d e s m a t a m e n t o • C o m o r e s u 1 t a d .o d e s s a · 

111 



regenera~ao, a produ~ao de biomassa do estrato herbaceo, bem coma 

a p r o d u ~a o d e f o 1 ha s d a s ar v o re s ta m b em f o r a m s i m i 1 a r e s e n t r e o s 

do is tratamentos. A resposta de sabia (Mimosa 

caesalpiniaefolia), que produz forragem palatavel e mad-elrade 

boa-qualidade-nas condi~oes <la caatinga, foi bastante favoravel 

ao desmatamento. 0 desmatamento nao somente favoreceu o 

estabelecimento de novas plantas, coma tamb~m· a produ~ao de 

biomassa originando-se do rebrote <las areas desmatadas foi cerca 

de dez vezes superior a produ~ao <las avores da area contr6le. A 

alta produ~ao do estrato herbaceo durante o primeiro ano, bem 

como a resposta de esp~cies desejaveis como sabia ao 

d es ma tame n. to , l n d i cam q u e ·a u t i 1 i z a <;a o d e um s i s t e ma d e 

raleamento seletivo da caatinga pode ser desenvolvido, onde a 

produ~ao de recursos naturais renovaveis tais como madeira e 

forragem, poder1am ser maximizados. 

Termos para indexa~ao: Vegeta~ao caatinga, Manejo de caatinga, 

Rebrote, Mimosa caesalpiniaefolia. 

Introduction 

The heterogeneous caatinga vegetation type of Northeast 

Brazil is composed of multiple-stemmed, deciduous trees and 

shrubs with an understory of annual forbs and grasses. In terms 

of goat and sheep production, the caatinga generally serves as 

the year-around forage resource. Herbaceous plants supply the 

bulk of the forage consumed by free ranging goats and sheep 

during the wet season. As the dry season progresses, herbaceous 

vegetation availability becomes limiting and the dried leaves of 

the deciduous tr.ees become an important diet component. By the 

end of the dry season, these dried tree leaves may compose as 

much as 70% of a goat's or sheep's diet (Pfister, 1983; Kirmse, 

1984). 

Dense stands of trees greatly limit herbaceous production 

(Araujo & Gadelha, 1984; Kirmse, 1984) probably due to low levels 

of light reaching the forest floor. Most of the system's herbage 

production, in the form of tree leaves, is out of reach of 

browsing livestock during the wet season. Nearly all of these 

leaves, however, become available to livestock during the dry 

season when the leaves are shed. This material is commonly 

referred to as leaf litter. Several of the tree species do not 

produce palatable browse and, therefore, much of a year's leaf 

production goes unutilized by livestock. 

Defining a "typical" stand of caatinga vegetation is not 

possible, and more than likely is a moot point due to the extreme 

heterogeneity of edaphic, climatic and cultural factors found in 

the Northeast. For the purposes of this paper, the focus will be 

on human induced factors, more specifically, how the commonly 

used vegetation manipulation practices have influenced the 

caatinga and possible roles vegetation manipulation may have in 

caatinga management. 
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As in many other tropical woodland and forest regions, 
c 1 e a r i n g c a a t i n g a i s n o r m a 1 1 y ~ o n d u c t e d f o r a g r o n o m i. c 
purposes. Termed slash-and-burn cultivation, field preparation 
involves hand-clearing of suitable areas of woody plants, 
stacking and removing marketable wood and burnine the slash. 
This operation is conducted during the dry season with the 
follow-up burning treatment being a spotty but general fire 
covering as much of the cleared area as possible. Size of the 
cleared areas is usually relatively small (less than Sha) due to 
intensive labor requirements (Queiroz, 1985). 

A less common practice is to clear forest stands for the 
harvest of marketable wood as well as for grazing management 
p u r p o s e s ( P r i m o v , 1 9 8 4 ; Q .u e i r o z , 1 9 8 5 ) . C 1 e a r i n g f o r t h e s e 
purposes is generally conducted in mature, relatively dense 
stands of caatinga. In such cases, offtake of marketable wood is 
sufficient to cover labor and transport costs. Also elimination 
or re-reduction of a dense tree caqopy greatly increases 
herbaceous production and, therefore, forage availability during 
the wet season. Where areas are being cleared for grazing 
purposes, the slash is burned in order to eliminate its potential 
effects on livestock movement and herbaceous production. The 
slash, however, is piled in order to .16calize the effects of 
fire. 

Selective wood harvesting is also a common practice. When 
needs for fence posts or construction materials arise, the 
desired trees are selected and cut. This sporadic and spotty 
harvest may appear to have little serious effect on the system 
but it may be substantially modifying relative species 
composition. 

Since caatinga manipulation is an integral part of land use 
or exploitation in the Northeast, caatinga vegetation responses 
to various levels of tree canopy removal were studied. 

Materials and Methods 

Two related studies concerning vegetation responses to 
manipulation are being conducted at the CNPC, Sobral, Ceara. 
Generally the soils of the study sites are relatively shallow Red 
and Yellow Podzols with some Non-Calcic Brown soils. Bedrock is 
of precambriam origin. Topography is gently undulating with both 
well drained and poorly drained areas present. Vegetation cover 
of the area is a mature, dense stand (95% canopy cover) of many 
of the p 1 ant species t y pica 1 of the ca at in g a of northern Ce a r a. 
Principle tree species on the study area are pau branco (Auxemma 
oncocalyx Taub.), sabia (Mimosa caesalpiniaefolia BenthT, 
catingueira (Caesalpinia pyramldalis-Benth.)-,-marmelelro (Croton 
hemiargyreus Muell. Clrg:), mororo (Bauhinia forficata Link) and 
mofumbo (Combretum leprosum Mart.) Important annual herbaceous 
plants include Hyptis spp., Bainvillea spp., Phaseolus spp. and 
j i t i r a n a ( I p o mo e a s p p ) • D o m in a nt-ann u a 1 g r a s s e s a r e ~~~~.!_~~ 
s pp. , Panic umspp~ and Br a ch i a r i a ~.!_.!_~. 
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A 6.5ha site was selected during the 1981 dry season with 
the objective of comparing vegetati~n responses to clearing. For 
the remainder of the paper, this study will be referred to as 
experiment 1. Prior to the rains of 1982, the site was divided 
into three blocks and half of each block was· cleared and ·fenced. 
After the marketable wood was removed, the slash was piled and 
burned. All grazing was excluded from the vegetation sampling 
areas for the duration of the study. 

In the dry season of 1984, another nearby site was located 
in order to compare vegetation responses to various levels of 
tree canopy· removal. Hereinafter this study will be referred to 
as experiment 2. Four treatment levels were designated: 1) 
clearing or 0% tree canopy cover; 2) thinning to a 20-30% tree 
can o p y co v e r ; 3 ) th i n n i n g t o a 5 0 - 6 0 % t r e e ca no p y c o v e r ; a n-d 4 ) 
control or 95% tree canopy cover. The 8ha study site was divided 
into two blpcks based on vegetation and related soil differences. 
Within each block, the f~ur lha plots were randomly allocated to 
one· of the four treatments. All woody plants were cut on the 
designated cleared plots. For the 20-30% and 50-60% cover 
trea·tments, all woody species which produce nonpalatable foliage 
(to sheep and goats) were cut. To attain the desired 50-60% 
cover, very few trees which produce palatable foliage were cut 
and the final tree density was approximately 670 trees/ha. A 
significant number of such trees were cut on the 20-30% cover 
plots as reflected in the final tree density of about 385/ha. 
For a 11 treatments , 'nya r k et ab 1 e wood and 1 a r g e s 1 ash mater i a 1 were 
removed from the site. The remaining slash (10,000 kg/ha) was 
not burned but left evenly distributed over the sites. Stumps of 
the cut trees did not receive further treatment. 

Vegetation responses measured were: 

1. Percent cover of coppicing woody plants on the manipulation, 
or reduced cover, treatments was estimated using the line 
intercept method. Cover estimates were made in May 1984 and May 
1985 for experiment 1 and in June 1985 for experiment 2. 

2. Sampling for peak herbaceous standing crop was conducted at 
times of flowering of major forb species in May 1982, May 1984 
and May 1985 for experiment 1 and May 1985 for experiment 2. 

3. Leaf litter biomass and composition were estimated shortly 
following leaf fall for most of the woody plants in the dry 
seasons of 1982, 1984 and 1985 for experiment 1 and in 1985 for 
experiment 2. 

4. Coppice prbduction was also estimated for the manipulation 
treatments in experiment 2 in August 1985. Within eight quadrats 
(4m x 251J!) per treatment all coppice foliage .was hand-harvested 
by species and subsamples were ovendried and weighed. 

5 • I n e x p e r i men t 1 , th e inc r ea s e d p re v a 1 e n c e o f s a b i a, d u r i n g t h e 
regeneration of cleared caatinga was studied, In June 1985, the 
density of sabia seedlings was. estimated using a quadrat method 
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and a volumetric procedure was used to estimate foliar biomass 
per seedling. The resulting foliar biomass/ha value was then 
subtracted from total sabia leaf litter biomass, obtained from 
the dry season leaf litter harvest, to yield a figure 
approximating coppice foliar production. 

Results 

Year-to-year variation in rainfall was high during the 
period of these studies (Figure 1). Relative to Sobral's 22 year 
average of 805mm, annual precipitation measured on the study site 
ranged from 450mm in 1983 to 1800mm in 1985. In 1985, 1630mm of 
precipitation was recorded 9uring the growing season, January 
through May. 

First Year Posttreatment Responses to Manipulation 

All levels of tree canopy remo"al responded similarly the 
first year following manipulation in terms of peak yields of 
herbaceous vegetation. In experiment 1, removal of the woody 
canopy resulted in a sixfold increase in standing herbaceous 
vegetation (Table 1). In experiment 2, all treatment levels 
resulted in a seven to eightfold increase in herbaceous 
vegetation yields when compared to the control (Table 2). There 
were no significant differences in yields between the three 
manipulation treatments. A major portion of the increased 
herbaceous vegetation production on the manipulation treatments 
for both experiments 1 and 2 was in the form of stem biomass. 
With a common leaf:stem ratio of approximately .5, two-thirds of 
the herbaceous vegetation production was in the form of stems for 
all manipulation treatments. 

Total leaf litter biomass, including both the dead 
herbaceous plants and dried leaves of woody plants, was similar 
for all treatments within experiments 1 and 2 (Tables 1 and 2). 
Biomass of dried leaves of woody plants, however, was 
significantly (P<.05) higher on the control than on the treated 
plots for both experiments 1 and 2. It should be noted that in 
experiment 2, the dominant coppice species retained a portion of 
their leaves (visual estimate: 10-20% by weight) to the end of 
the 1985 dry season. Therefore, woody plant leaf litter biomass 
and total leaf litter biomass determinations for the manipulation 
treatments in experiment 2 are underestimated. 

Total foliar production from coppice was similar for 
cleared (1131 kg/ha) and 20-30% cover (1029 kg/ha) treatments 
the coppice foliar yield was significantly (P<.05) lower for 
50-60% cover treatment (497 kg/ha) than for the other two. 
high foliar biomass estimate for the 20-30% cover plots may 
been due to some unusually large pau branco coppice shoots 
happened to fall within the quadrats. 
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Figure 1. Annual precipitation on the study site for the 
experimental period, 1982-1985. The 22 year 
average (1964-1985) in Sobral, Ceara', is 805 nun. 
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TABLE 1. Peak herbaceous standing crop (kg.ha- 1 ) in May 1982, 
1984 and 1985 and woody plant leaf litter and total leaf 
litter biomasses (kg.ha- 1 ) in eariy December 1982~ 1984 and 
1985 for the cleared and control treatments in Experiment 1. 

May December 

Herbaceous Woody Leaf Litter Total 1 

Cleared Control Cleared Control Cleared Control 

1982 3412a 564b 1077a 2715b 2532a 2897a 
1984 1234a 508b 2660a 2652a 3413a 3113a 
1985 202a 141a 3342a 2807a 3428a 2999a 

1 rncludes all current year's production of vegetal material found 
on the forest floor in early December: seeds and leaves of 
woody plants as well as dead herbaceous plants. 

abMeans in the same row and in the same vegetation type category, 
followed by a different letter, are significantly different. 

TABLE 2. Peak herbaceous standing c.rop (kg.ha- 1) in May 1985 and 
w o o·d y p 1 ant 1 ea f 1 it t er and tot a 1 1 ea f 1 it t er biomasses 
(kg.ha- 1 ) in December 1985 for the four treatments in 
Experiment 2. 

May December 

Herbaceous Woody Leaf Litter Total 1 

Cleared 1896a 966a 1688a 
20-30% Cover 1675a 928a 1712a 
50-60% Cover 1767a 1003a 1765a 
Control 223b 189lb 2073a 

1 rncludes all current year's production of vegetal material found 
on the forest floor in December: seeds and leaves of woody 
plants as well as dead herbaceous plants. 

abMeans in the same column, followed by a different letter, are 
significantly different (P<.05). 

Longer Term Responses to Clearing 

Caatinga woody plants coppice readily and grow rapidly 
following cutting. Canopy cover was 30% by the end of the first 
year posttreatment (1985) for the cleared treatment in experiment 
2 (Figure 2). In experiment 1, canopy cover was 78% by the end 
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of the third year posttreatment (1984) and increased to 96% by 
the end of the fourth year (1985). 

As stated above, peak herbaceous vegetation yield in 
experiment 1 was six times higher on the cleared areas than the 
control for the first growing season following treatment. Peak 
herbaceous standing crop yields were still significantly higher 
(P<.05) on the cleared plots in 1984, third year posttreatment, 
even though herbaceous plant production had greatly decreased in 
absolute terms from the first year (Table 1). By 1984, however, 
total and woody plant leaf litter biomasses were similar for the 
two treatments. The two treatments were similar by 1985 in terms 
of both peak herbaceous vegetation production and total leaf 
litter biomass. In addition, the sum of the peak herbaceous 
vegetation production and woody plant leaf litter was similar for 
the two treatments for each of the three yeais measured. 

No long term changes in relative species composition of 
herbaceous vegetation were noted. The major difference in 
relative species composition of leaf litter for the two 
treatments was the dramatic increase in the sabia leaf component 
(Figure 3), from only 2% of the total leaf litter biomass on the 
control in 1984 and 1985 to 20% (652 kg/ha) and 31% (1061 kg/ha) 
of the total cleared treatment leaf litter biolliass in 1984 and 
1985, respecttvely. These increases can be attributed to 
production by sabia seedlings and coppice shoots on the cleared 
treatment. In June 1985, the yield of leaves of sabia seedlings 
was estimated to be 267 kg/ha. Subtracting this amount from the 
total sa-bia' leaf litter biomass (1061 kg/ha) obtained from the 
1985 dry season harvest, an estimate ef sabia leaves from coppice 
of 794 kg/ha is derived. Therefore, approximately 25% of the 
total sabia foliar biomass was from seedlings and 75% from 
coppice. In addition, a comparison of sabia leaf litter biomass 
for the control (76 kg/ha) with the derived coppice production 
es ti ma t e f or the c 1 eared t re a t men t , ind i c a t es t ha t f o u r - ye a r - o 1 d 
sabia coppice produced as much as ten times more foiiar biomass 
than did mature, intact trees on the control. 

Discussion 

One of the major outcomes of these studies is that peak 
herbaceous vegetation yields were similar for all three 
manipu""lation treatments. Therefore, for the caatinga type studied 
understory herbaceous production does not drop off until some 
canopy cover level higher than 50'"".'60% is attained. Light is 
apparent 1 y not a 1 i mi ting fa c tor in terms of herbaceous 
production for either the 20-30(o cover or 50-60% cover levels. 

In comparing the first year peak herbaceous vegetation 
yields for experiments 1 and 2, it should be noted that 1982 was 
a n " a v e r a g e " y ea r in t er ms o f p re c i p i t a ti o n w h.e re a s 1 9 8 5 w a s a n 
extremely wet year. The relatively low peak herbaceous 
vegetation yields in 1985 might be related to waterlogged soils. 
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Figure 2. Percent canopy cover of coppice on the regenerating 
clearfelled caatinga studies. First year posttreatment 
is from experiment 2 and the third and fourth years 
posttreatment are from experiment 1. 
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Sabia foliar biomass on the cleared and control 
treatments of experiment 1 in 1982, 1984 and 1985. 
Different letters above bars from the same year 
indicate significant differences (P <0.05). 
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The only major vegetational component that differentiated 

the thre;e manipulation treatments was total coppice foliar 

production. The significantly lower production for the 50-60% 

c o v e r t re a t m en t 1 e v e 1 w a s a p p a re n t 1 y d u e t o the re 1 a ti v e 1 y 1 o w 

number of coppice shoots per unit area of land. In terms of 

total leaf litter biomass produced by woody plants, however, 

there were no differences by manipulation treatment due to the 

addition of foliar production by trees on thinned plots. 

Therefore, these three treatments, as well as the contro 1, are 

a 1 1 p r o d u c in g e q u a 1 a mo u n ts o f p o ten ti a 1 f o r a g e b u t ma kin g i t 

available to grazing livestock in different forms and at 

different times of the year. 

The 50-60% cover treatment would appear to be the best 

compromise towards reducing the effects of seasonal fluctuations 

in forage availability and quality typical of cleared and native 

caatinga. In fact, the 50-60% cover treatment has the combined 

advantages of newly cleared e:aatinga and mature intact caatinga: 

high herbaceous vegetation production as well as high yields of 

palatable leaf litter during the dry season. In addition, 

coppicing woody species which produce palatable foliage are 

susceptible to overgrazing on cleared areas; whereas when such 

palatable species remain intact in thinned stands they are not 

only protected from any grazing damage but they also provide an 

extremely important dry season reserve of palatable leaf litter. 

Aside from the potentia 1 forage resource benefits, the 50-

60 % cover treatment assures a certain level of ecosystem 

stability that cleared caatinga does not. The most obvious 

example is that the tree canopy should reduce the impact of early 

wet season rains in terms of erosion. The canopy of the trees 

may also provide important shade for gra-zing livestock during 

midday. 

T he reg en er a ti on o f ma nip u 1 a t e d ca a tin g a t o pre t re a t men t 

conditions can be rapid. For the dense stand of caatinga studied 

in exp er i men t 1 , the v i go r o us a n d r a pi d 1 y growing co p pi c e on the 

cleared treatment attained a canopy cover equal to the control by 

the end of the fourth year. The rapidly increasing canopy cover 

greatly limited herbaceous vegetation production so that by the 

fourth year herbaceous production on the cleared .areas had been 

reduced to the control level. Due to the vigorous growth of the 

coppice shoots, woody plant leaf litter biomass was similar for 

the two treatments by the third year. There appeared to be only 

two major differences in vegetation between the cleared treatment 

and control by the fourth year: 1) physiognomy of the stands as 

the coppice canopy was very dense and had an average height of 5 

to 6m while canopy of the control was about lOm in height, and 2) 

change in species composition of the woody plant component as 

sabia increased in stems/ha and biomass/ha. 

T he emerge n c e o f s a bi a seed 1 in gs as a n i m p or t a n t c o m p o n en t 

of the cleared treatment is apparently related to the removal of 

the tree canopy. Sabia, acting as an early seral species, was 

able to take advantage -Of the cleared situation and greatly 
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increase its density and importance in the stand. In regard to 
the resp 0 n s e 0 f s a bi a c 0 p pi c e' s a bi a c 0 u 1 d be 1 0 0 s e 1 y c 0 mp are d t 0 

e a r 1 y s e r a 1 s p e c i es w hi ch r o o t s p r o u t re a d i 1 y u n d e r f a v o r a b 1 e 
conditions. The ab o veg round portion of such woody p 1 an ts 1 o s e 
vigor and degenerate in the development of dense mixed stands, 
but when such a stand is clearfel led, the below ground portion 
responds with production of very vigorous coppice. 

Until now, research has not dealt with the importance of 
wood production and how it interrelates with livestock production 
in the Northeast. Further research needs to be conducted in the 
area of agroforestry with a possible objective of developing a 
management scheme which optimizes production of the forage 
resource as well as production of marketable wood. Some form of 
thinned caatinga would certainly be the basis of such a system. 

According to a possible scheme, woody plant species that do 
not produce palatable browse are selectively removed from the 
stand; thereby decreasing canopy cover and increasing herbaceous 
production without decreasing production of palatable leaf 
litter. This management would favor sabia (or other desirable 
woody plants) which produces palatable forage and valuable wood. 
Sabia could be periodically harvest;ed (every 10 years, for 
example) for wood and subsequently al lowed to coppice again in 
the absence of grazing for at least two wet seasons. This scheme 
would optimize forage and wood production as well as ecosystem 
stability. 

Conclusions 

Re d u c t ion o f the c a n o p y c o v er o f d e n s e s t a n d s o f c a a tin g a 
can greatly increase herbaceous vegetation yields and, in the 
case of thinned ca a ting a, this increased prod u c ti on can be 
realized without seriously affecting production of palatable leaf 
litter. The first two years fol lowing cutting, coppicing woody 
plants also retain their leaves at least two months further into 
the dry season than do intact trees. In respect to livestock 
prod u c ti on, some f or m o f thinned ca a ting a w o u 1 d a p pear t o be the 
most consistent and dependable forage resource throughout the 
year as well as over years. 

In terms of future management oriented research, resilience 
of both individual plant species and the entire ecosystem to 
periodic harvest needs to be studied. In addition, realistic 
control methods of the undesirable woody species must be 
developed. Perhaps the most important item for research, however, 
is the technica 1 and economic feasibility of proposed management 
schemes in 1 i g ht of 1 o ca 1 prod u c ti on and ma rke ting sys t ems. 
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MANIPULAQAO DA CAATINGA VISANDO 0 AU~ENTO DE 
PRODUQAO DE CARNE CAPRINA 

R. C. M. Mesquita, E. A. Lopes e J. C. Malechek 

EMBRAPA/Centro Nacional de Pesquisa de Caprinos e 
Utah State University 

RESUMO ~ A disponibilidade de forragem, o comportamento e a dieta 
an i ma 1 b em c o mo , o d e ·s en v o 1 v i men t o p on d e r a 1 d e ca p r i n o s , f o r a m 
avaliadas em pastagem nativa, submetida a tr@s n1veis de controle 
de arvores e arbustros e i tr~s taxas de lota~ao; A remo~ao 
seletiva de arvores e arbustros (raleamento) foi o tratamento que 
proporcionou maior aumento na disponibilidade de biomassa total. 
Independente dos tipos de manipula~ao da vegeta~ao e taxas de 
lota~ao empregadas, os caprinos despenderam mais tempo na 
atividade de pastejo durante a esta~ao seca do que na esta~ao 
ch u v o s a. · 0 tempo gas to com a rum in a~ a o f o i ma i or tam b em n a 
esta~ao seca e menor na esta~ao chuvosa. A qualidade da pastagem 
parece ter afetado mais diretamente o tempo gasto pelos animais 
com a rumina~ao e o pastejo. A chuva e o excesso de umidade 
reduziram as atividades dos animais. Por outro lado, os caprinos 
pastejaram em horarios de temperatura elevadas, porem, nestas 
ocasioes a umidade relativa do ar era baixa. Talvez o maior 
des con for to par a o s an i ma is o corr a s omen t e qua n d.o- o s v a 1 ores de 
ambos estes fatores sao altos. A an'alise da composi~ao bot§nica, 
revelou uma dieta variada constituida por gramineas, ervas, 
folhas de arbustros e arvores em diferentes propor~oes, 
d_e pend end o d a ep o ca do an o e d a d is p on i b i 1 i Ii ad e de f o r rage m. 0 
mater i a 1 herb ace o fen ado n at u r a 1 men t e e I a 1 guns re bro to s de 
'arvores e arbustros constituiram a forragem dispo~1vel durante a 
esta~ao seca. Durante este per1odo, apesar das folhas secas 
ca 1d as d as ar v ores t ere m s id o important e n a diet a dos cap r in o s, 
o s an i ma is per de ram peso, pr inc i pa 1 men t e n as are as d a ca at in g a 
controle. 0 ganho de peso dos animais foi maior durante a 
estac;ao chuvosa nas areas de caatinga desmatadas. 
Contrariamente, a perda de peso foi maior durante a esta~ao seca, 
provavelmente devido i baixa quantidade e a ma qualidade de 
forragem dispon1vel neste per1odo. 

Termos para indexa~ao: Pastagem nativa, Caprinos, Tropico semi
arido, Produ~ao de carne. 

CAATINGA RANGE MANAGEMENT FOR INCREASING GOAT MEAT PR~DUCTION 

ABSTRACT - The body weight responses, forage preference and 
seasonal feeding behavior of goats were studied in woodland 
("caatinga") areas under three different brush control schemes 
and under three stocking rates. Removing the shrubs and tree 
increases yields of herbaceous only on partially-cleared sites. 
Goats gained body weight (kg BW/ha) during the wet season with 
the cleared treatment showini the best body weight resportse per 
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unit of land. However, during the dry season, animals lost 
weight probably due to the low. quality and quantity of available 
forage. The botanical composition of goats' diets showed them to 
be mixed feed, consuming grasses, forbs and browse in various 
combinations depending on the season and the array of forage 
speci~s available. During the dry season standing hay from 
herbaceous species and regr~wth of some woody evergreen species 
were the principal forages. ~nimals maintained body weight on 
this forage. However, leaf litter was an important component of 
goats' diets during the dry season, but inadequate for weight 
maintenance. Goats in all treatments spent the least time 
grazing during the wet season and the most time during the 
beginning of the dry season. They spent the most time ruminating 
during t·h e dry season and . the 1 ea s t time during the we t season. 
Forage quality was probably a factor limiting animal response 
during the dry season. Goats exhibited dislike for rain and wet 
conditions. They grazed when the temperatures were high (35 to 
39°c). However, per·.,;iods of high temperature corresponded to 
periods of low relative humi·dity, perhaps moderating the 
discomfort factor of combined high temperature and high humidity. 

Index terms: 
production. 

Native range, Goats, Semi-arid tropics, Meat 

Introdu~ao 

As incertezas das precipita~6es pluviometricas, suas 
irre~ularidades de distribui~5es aliadas as frequentes limit~~6es 
d o s o 1 o .: e r o s a o e f e r t i 1 i d a d e , f a z e m d o s e m i - a r i d o d o N o r d e s t e 
brasileiro uma das regioes rnais dif1ceis de uso, principalmente 
no que tange a adocao de um manejo correto da pastagem nativa. 

Caprinos, ovinos e bovinos sao importantes componentes do 
sistema tradicional da produ~ao animal nos sert5es do Nordeste. 
E s t e m e s c 1 a g e m d e a n i m a i s , m u i t o e m b o r a , t e or i c a me n t e p r o p o r c i one 
um melhor uso das pastagens, care~e de maiores informa~oes de 
pesquisas, a despeito da clareza de alguns resultados ate entao 
encontrados (Universidade· Federal do Ceara, 1985). 

Este trabalho teve como principais objetivos avaliar o 
desempenho, identificar o habito alimentar e o comportamento dos 
caprinos, influenclados pelas diferen.tes praticas de manipula~5es 
da caatinga e pela carga animal. Estas informa~6es sao 
relevantes para determinar uma correta taxa de lota~ao, bem como, 
fornecer subs1dios para um melhor aproveitamento da caatinga 
atraves do uso de combina~oes de ruminantes nas pastagens. 

Material e Metodos 

0 experimento foi conduzido em uma area de 40,5ha, 
localizada na base f1s1ca do Centro Nacional de Pesquisa de 
C a p r i n o s e m S o b r a 1 C e , c o m a s s e q u i n t e s c o o r d e n a. d a s 
geog r af i ca s : 3. 4 2' 1 a tit u de s u 1 e 4 0. 2 l' 1 on git u de o es t e. A 
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media anual de chuva da regiao 
precipita~ao pluviometrica no ano 
538mm, considerado baixa (Figura 

e de 832mm (x de 53 anos). A 
de condu~ao do trabalho foi de 

1). 

A area experimental foi dividida em 3 sub-areas de 18,0; 
13,5 e 9,0ha onde foram aplicadas respectivamente, os diferentes 
t i po s de man i p .u 1 a ~a o d a ca a t in g a : Ca a t Ln g a s e m man t p u 1 a ~a o 
(controle), caatinga raleada e caatinga desmatada. Por sua vez, 
ca d a s u b -ar e a f o i d i v i d i d a e m 3 ar e a s m e n o r e s , c o r re s p on d e n d o a s 
ca r g a s an i m a i s 1 e v e , in t e rm e d i ar i a e p e s a d a , re s p e c t i v a m e n t e , d a 
seguinte forma para cada tipo de caatinga: 3,0; 2,0 e 1,0 
ha/animal para caatinga sem manipula~ao, 2,25; 1,50 e 0,75 
ha/animal para caatinga raleada e 1,5; 1,0 e 0,5 ha/animal para 
caatinga desmatada. 

A vegeta~ao arborea nativa dominante incluia, dentre outras: 
Pau branco (Auxemma oncocalyx), Sabia (Mimosa caesalpinifolia), 
Jurema preta (Mimosa actistipula), Juazeiro (Ziziphus joazero), 
Jucazeiro (Caesalpinia ferrea) e Mofumbo (Combretum leprosum). 0 
estrato herbaceo era dominado principalmente por: Milha 
(Paspalum sp e Panicum sp), Bamburral verdadeiro (Hyptia 
s uaveolens) ,-Bamburral-Branco (Bl a in vi 1 hea s phomdad.e i ro), Ervan~o 
b r a nco-( Fr o e 1 i c h i a h u m b o 1 t i a n a)~hana n a ( Tu r n e r a g u y a n e n s i s ) , 
Fe i j a 0 d e-rola-(Pha seolus-TathY r 0 ides ) ' Ma ta-paste (Cassia-tor a) 
e outros (Tabelas 1 e 2). 

A composi~ao bot§nica e a disponibilidade de materia seca 
foram obtidas atraves do metodo botanal ("dry-wei'ght-rank 
method") descrito por Jones & Harqueaves (1979). Usou-se 3 
t·r a n s s e t o s f i x o s e m c a d a ma n c ha d e s o 1 o e , e m c a d a t r a n s e t o 2 0 0 
amostras foram coletadas durante dois per1odos: Esta~ao chuvosa 
(ou de crescimento) e esta~ao seca (ou dorm€ncia). Durante a 
es ta ~a o sec a for am a v a 1 i ad as o ma t er i a 1 fen ado em p e com o tam b em 
o humus (mulch), existente no solo. A densidade e cobertura das 
arvores e arbustros foram determinadas atraves da interse~ao 
descrito por Hyder & Snevav, 1960). 

Nove grupos de 3 caprinos machos castrados do tipo sem ra~a 
de f in i d a ( S RD) b a 1 a n c i a d o s q u a n to a s med i a s d e p es o e d e i d a de 
foram aleatoriamente distribuidos nos nlveis de manipula~ao da 
caatinga, e taxa de lota~ao. 

Os animais receberam vacina~ao e vermifuga~ao peri6dicas 
para o controle dos parasitas internos e externos. Os animais 
e r a m p e s a d o s a c a d a 2 8 d i a s a p 6s u m j e j u m d e . 1 6 h o r a s , s a 1 
mineral e agua eram oferecidos "ad libitum." 

"Scan-sampling" (Altmann, 1974), foi o metodo usado para 
determinar as atividades do animal em pastejo cada animal era 
observado por .5 (cinco) a 10 (dex) segundos, anotando-se a 
atividade que ele estava engajado. Ap6s os 3 animais terem sido 
o b s e r v a d o s e r a f e i. t o u m d e s c a n s o d e 5 m i n u t o s e n o v a m e n t e 
rein i c i ado o c i c 1 o de obs er v a ~a o. Os c i c 1 o s de obs er v a ~o es er am 
conduzidos o dia todo das 8:00 horas ~s 17:30. Este procedimento 
foi executado em cada um dos tratamentos durante um dia em tr€s 
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TABELA I. Principals expecies 
tr~s diferentes densidades 
chuvosa (C) e seca (S). 

a r bore a s e a r b u s t i v a s d en t r o d a s 
da caatinga nas duas esta~oes, 

Nome comum Familia Genero 
Cont role 
c s 

Raleada 
c s 

Aroeira Anacardicea 

Catingueira Leguminosae 

Juazeiro Ranaceas 

Jucazeiro Leguminosae 

Jurema Branca Leguminosae 

Jurema Preta 

Marmeleiro 

Melosa 

Mofumbo 

Mororo 

Pau branco 

Pereiro 

Pinhao bravo 

Sabia 

(+) Presente; 
(-) Ausente. 

Leguminosae 

Euforbiacea 

Acantacea 

Combretacea 

Leguminosae 

Borraginacea 

Apocinacea 

Euforbiacea 

Leguminosae 

Astronium + + 

Caesalpinia + + 

Zezyphus + + 

Caesalpinia + + 

Pithecolobium + + + 

Mimosa + + + 

Croton + + 

Ruellia + 

Com bra tum + + + 

Bauhinia + + + 

Auxemma + + 

Arpidosperma + + 

Jatrophes + + 

Mimosa + + 

diferentes epocas do ano: maio, agosto e 
respectivamente meio da esta~ao chuvosa, in1cio 
esta~ao seca. As observadas diariamente foram: 

+ 

+ 

+ 

+ 

Desmatada 
c s 

+ + 

+ 

+ 

novembro, 
e final da 

1 - Pastejando; 2 - andando; 3 - deitado; 4 - ruminando; 
5 - em pe; 6 - bebendo e 7 - iambendo sal. 

Quando o animal estava na atividade pastejo era anotado a 
especie e parte da planta que estava utilizando. Desta forma, as 
e s p ec i es u t i 1 i z a d a s com ma i s f re q u ~ n c i a f o ram cons id e r a d as 
aquelas que tiveram maior percentual de contribui~ao na dieta dos 
animais. A percentagem de especies na di~ta e percentagem das 
especies presentes no pasto obteve-se a taxa de frequ~ncia. 0 
desenho estat1stico usado para analisar o comportamento animal 
foi o delineamento de blocos casualizados com confundimento de 2 
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TABELA 2. Principals 
diferentes densidades 
seca (S), 1981. 

especies herbaceas encontradas nas 
de caatinga nas esta~oes chuvosa 

tr~s 

(C) e 

Nome comum 

Amendoim bravo 
Anil bravo 
Azedinho 
Bamburral ver. 
Bamburral bra. 
Can. de lagoa 
Capim B. Bode 
Car. de '3.gulha 
Chanana 
Centrosema 
Cidreira Brava 
Erva mijona 
Erva de ovelha 
Ervan~o branco 
Feijao de rola 
Ji tirana 
Lingua de vaca 
Malva rel6gio 
Maracuja 
Mar. de cavalo 
t-ja tap as to 
Mil ha 
Mirassol 
Paco - paco 
Pan. do Ceaca 
Pega - pega 
Rabo de raposa 
Rel6gio 
Salsa 

Familia 

Leguminosae 
Leguminosae 
Oxalidacea 
Compositae 
Labiatae 
Leguminosae 
Gramfnea 
Compositae 
Tucnecacea 
Leguminosae 
Euphorbiacea 
Comeliacea 
Leguminosae 
Rubiaceae 
Leguminosae 
Concolvulaceae 
Compositae 
Malvaceae 
Passifloraceae 
Leguminosae 
Leguminosae 
Gramfnea 
Compopsitae 
Malvacea 
Gcamfnea 
Loasaceae 
Gcamfnea 
S tecculiacea 
Convolvulacea 

G@nero 

Aracnis 
Indigofera 
Oxalis 
Elainvillea 
Labiatae 
Pi thicellobium 
Andcopogon 
Bide us 
Turnera 
Centcosema 

(**) 
Commelina 
Stylosanthes 
Borrenia 
Phaseolus 
Ipomoea 
Chaptalia 
Sides 
Pass iflora 
Desmodium 
Cassia 

(*) 
(**) 

Wissadula 
Ac is tida 
Mentxelia 
And rnpogon 
Waltheria 
Ipomea 

(*)Dois g@necos (Paspalum e Panicum); 
(**)especies nao identificadas; 
+ pcesentes; 
- ausentes. 

Cont role 
c s 

+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

Raleada 
c s 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Desmatada 
c s 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 

gcaus de libecdade da~ inteca~oes, de acocdo com Cochran & Cox 
(1957). Paca analisac o desempenho dos animals e biomasi;a 
dispon1vel foi usado o desenho estat1stico de uma cepeti~ao com 
tc~s fatores: vegetativo (V), taxa de lota~ao (t) e epoca (E) 
a t ca v es de Ano v a. A c e du ~a o dos dados e an al is e es ta t 1s tic a f o i 
usado o pacote Minitab (Ryan et al., 1981) e Rummage (Bryce et 
al., 1980). Paca compaca~ao das medias foi usado o teste LSD. 
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Resultados 

a) Performance dos animais 

0 ganho de peso foi significativamente (P<0,05) maior nos 
animais da area de caatinga desmatada quando comparado com o peso 
dos animais na caatinga sem tratamento sendo, respectivamente, 
16,9 e 5,4kg. Na pastagem raleada os caprinos mostraram ganhos 
m 'ed i o s in t e rm e d i ar i o s d e 1 0 , 3 kg • d e p e s o v i v o ( Tab e 1 a 3 ) • 

Tabela 3. Ganho de peso (kg.) dos caprinos durante tr@s esta~oes 
dentro de tr@s diferentes densidades de caatinga, 1981. 

Epocas Cont role Raleada Desmatada Media 

Chuvosa 7,6cp 10,0pbp 16,0ap 1 1 ' 2 

Transii;ao 0,7am l,lam 1 '1 am 1 '0 

Se ca (2,9)bn (0,8)an (0,2)an ( 1 '3) 

Total 5 '4 10,3 16 '9 

Valores com mesmas letras nas linhas (a, b, c) e colunas (m, n, 
p) nao sao significativamente diferentes (P<0,05). . 

Com rela~ao a taxa de lota~ao os caprinos ganharam mais peso 
( P < O , 0 1 ) d e n t r o d o s t r a ta me n to s c o m 1 o ta ~a o p e s a d a s . No e n ta n t o 
a taxa de lotai;ao moderada os animais mostraram um melhor 
desempenho chegando a nao perder peso durante o per1odo seco 
(Tabela 4). 

A es ta ~a o ch u v o s a p r op or c i on o u ma i o r ( P < 0 , 0 1 ) g an ho de p es o 
aos animais do que a estai;ao seca independente do tipo de 
vegeta~ao e da lota~ao usada. Contudo todos os animais perderam 
p e s o no f i n a 1 d a e s t a ~a o s e ca e in 1c i o d a e s ta ~a o c h u v o s a . 

b) Vegetai;ao 

0 raleamento da caatinga, proporcionou a maior 
disponibilidades de biomassa pastave·l (4,507 kg MS/ha),. enquanto 
o desmatamento resultou menor disponibilidade (3,179 kg MS/ha). 
A vegeta~ao sem tratamento apresentou valores de disponibilidade 
de 4,095 kg MS/ha (Tabela 5). 

Houve dif·erenqa ~stat!stica (P<0,05) entre as 
d i s p o n i b i 1 i d a d e d e f o r r a g e m ex i s t e n t e n a s t r @ s ar ea s , r e c e b end o 
diferentes taxas de l.ota~ao. As areas com lota~ao intermediaria 
apresentou maiores disponibilidade de biomassa das pastagens 
nativa natural e raleada, sendo que a maior produ~ao (P<0,01) de 
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biomassa dispon1vel fol dentro da caatinga desmatada na taxa de 
lota~ao leve (Tabela 6). 

TABELA 4. Ganho de peso (kg) de caprinos dentro das tr~s 

d u r a_ n t e t r ~ s ep o c a s , d e n t r o diferentes densidades da caatinga 
das tr~s taxas de lota~ao, 1981. 

Epocas 

Chuvosa 
Transi~ao 

Se ca 
Total 

Chuvosa 
Transi<;ao 
Sec a 
Total 

Chuvosa 
Transi~ao 

se·ca 
Total 

Pesada 

12,83ap 
1,54am 

(1,47)an 
12 '9 0 

17,68ap 
1,64am 

(0,84)an 
18 '4 8 

29,12ap 
1,34am 

(0,60)am 
30 '3 6 

Taxa de Lota~ao 

Intermediaria 

Cont role 
5,48bp 
0 55am 

' (1,34)an 
4 '69 

Raleada 
8 39bp 

' 0,64am 
o,29am 
9 '8 2 

Desmatada 
10,5obP 

1,67am 
0,47am 

12 '6 4 

Leve 

4,5obP 
o,11am 

(0,06)am 
4,60 

6,41bp 
0,68am 

(0,22)am 
6 '8 7 

8,47bp 
o,13am 

(0,09)am 
8,69 

Valores com mesmas letras nas llnhas (a, b, c) e colunas (m, n, 
p) nao sao significativamente diferentes (P<0,05). 

TABELA 5. 
chuvoso 

Epocas 

Chuvosa 

Sec a 

Total 

Produ~ao de biomassa (kg MS/ha) durante 
e seco dentro das tr@s diferentes caatingas, 

o per lo do 
1981. 

Cont role Raleada Sec a 

2,977bp 3, 5 0'8 a P 

1,118am 1,oooam 

4,095 4,507 3' 1 7 9 

Valores com mesmas letras nas linhas (a, b, c) e colunas (m, n, 
p) nao foram estatisticamentes diferentes (P<0,05) e (P<0,01), 
respectivamente. 
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TABELA 6. Produto de biomassa (kg MS/ha) durante a esta~ao 

chuvosa e seca dentro das tr~s lota~oes nas tr~s diferentes 
caatingas, 1981. 

Epocas 

Chuvosa 
Se ca 
Total 

Chuvosa 
Se ca 
Total 

Chuvosa 
Se ca 
Total 

Pesada 

2 812bp 
'86lbm 

3 '6 7 3 

3 240bp 
'86lbm 

4' 10 1 

1 942bP 
' 5llam 

2,453 

Taxa de Lota~ao 

Intermedi.§ria 

Controle 

Raleada 

3,530ap 
l,362am 
4,892 

4,623ap 
l,22lam 
5 '8 4 4 

Desmatada 

2,90lap 
563am 

3,464 

Leve 

2 590bp 
1

1

135abm 
' 3,725 

2,659cp 
917abm 

3,575 

2,907ap 
717am 

3,724 

Valores com mesmas letras nas linhas (a, b, c) e colunas (m, n,, 
p) nao sao significativamente diferentes (P<0,01), 
respectivamente. 

A biomassa dispon1vel fol avaliada nas esta~oes chuvosa e 
seca. Houve maior quantidade de forragem dispon1vel durante o 
per1odo chuvoso, independente do tipo de caatinga e lota~ao. 

Durante o per1odo seco a folhagem ca1da das arvores fol um 
importante componente da forragem dispon1vel nas areas de 
caatinga natural e raleada. Nas areas de caatinga desmatada a 
vegeta~ao herbacea fenada naturalmente fol o principal componente 
da forragem. 

Em todos os tratamentos a quantidade de biomassa fol de modo 
geral, destacadamente menor durante a esta~ao seca. 

c) Dieta animal 

Em geral a milha, o ervan~o branco, a jitirana, o bambural 
verdadeiro e branco tiveram elevados 1ndice de prefer~ncia 

(preferencia percentagem da especie na dieta, divida pela 
percentual da mesma especie na composi~ao bot§nica da forragem 
dispon1vel), durante as esta~oes chuvosa e seca. Os rebrotos de 
jurema tiveram maior frequencia de avalia~oes durante a epoca 
seca nos tratamentos raleado e desmatado (Tabela 7). Na mesma 
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T A B EL A 7 • R e 1 a ~ a o e n t r e p e r c e n t a g e m d e e s p ec i e s d i s p o n 1 v e i s n o 
pasto e percentagem de especies encontradas na dieta dos 
caprinos dentro das tres diferentes densidades de caatinga, 
n as tr es tax as de 1 o ta ~a o du rant e du as es.ta ~5 es , ch u v o s a ( C) e 
seca (S), 1981. 

Especies 

Herbaceas 
Bamburral branco 
Bamburral verdadeiro 
Eran~o branco 
Jitirana 
Maracuja 
Malva rel6gio 

Gram1neas 

Arb6reas 
Juazeiro 
Jure ma 
Pau branco 
Sabia 

Herbaceas 
Bamburral branco 
Bamburrl verdadeiro 
Ervan~o branco 
Jitirana 
Maracuja 

Gram1neas 

Arb6rea 
Jurema 

Herbaceas 
Bamburral branco 
Bamburral verdadeiro 
Ervan~o branco 
Jitirana 
Malva rel6gio 
Maracuja 
Matapas t;o 

Gram1neas 

Pesado 
c s 

1,4 
2,8 
0,4 
4,0 

1, 1 

1,2 

0' 1 
1,4 

15,0 

1,3 

4,6 

1,4 
5,4 

1,6 
0,5 

1'9 

Controle 

0,9 
0,2 
0,5 

3,3 

163,0 
3,2 

Raleada 

1,8 
2,4 
2,0 

2,2 

Desmatada 

6,4 
0,1 
1,5 

0,7 
0,5 
2' 1 

1, 7 
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Taxa de Lota~ifo 

Intermediaria 
c s 

1' 1 

0,7 

2,1 

3,0 
1,4 
0,9 
1,9 

4,0 

0,2 
5,6 
1,2 
0,8 
3,3 
2,2 
0,6 

2,1 

1,8 
0,2 
0,6 

0,6 

32,5 
0,1 
1,5 

1,9 

1,5 

19 ,o 

2,5 
1,3 
1,3 
7,8 
ci' 2 
0,5 
0,4 

0,5 

Leve 
c s 

0,1 
1,8 
0,5 
0,3 

19,5 
0,7 

22,4 

1,0 
6,1 
0,6 
1,3 
1,6 

3,8 

0,3 

0,3 
23,5 
2,0 

11,0 
0,9 

0,8 

1,6 

3,1 
3,3 

7,2 

1,8 
0,7 
0,2 

2,1 

12,8 

38,7 

8,0 
0,6 
0' .5 

8,5 
1,0 
1,9 

0,5 



epoca, as vagens de jucazeiro foram bastante procuradas pelos 
caprinos principalmente nos tratamentos das vegeta~oes nativa 
controle e raleada. 

d) Comportamento animal 

Pastejando: 0 pastejo dos animals foi afetado significatlvamente 
(P<0,01) pela epoca .do ano. Normalmente, OS caprinos dispenderam 
mais tempo pastejando durante o per1odo chuvoso (Tabela 8), 

Tabela 8. Percentagem de tempo gasto pelos caprinos em tr~s 

diferentes atividades, durante o per1odo diurno em tr~s 

epocas, dentro de tres diferentes caatingas, 1981. 

Epocas 

Chuvosa 
Transi~ao 

Se ca 
Media Anual 

Chuvosa 
Transi~ao 

Sec a 
Media Anual 

Chuvosa 
Transi~ao 

Sec a 
Media Anual 

Controle 

26ap 
14bm 
2lcpm 
20 

16bp 
12am 
14apm 

14 

Caatinga 

Raleada 

Pastejando 

Andando 

Deitado 

Desmatada 

Media 
do 

Per1odo 

43 
65 
58 

25 
14 
19 

19 
9 

1 1 

Valores com mesmas letras nas linhas (a, b, c) e colunas (m, n, 
p) nao sao significativamente diferentes (P<0,05). 

Andando: Os caprinos gastaram mais tempo (P<0,05 andando durante 
a esta~ao chuvosa do que durante a esta~ao de transi~ao (Tabela 
9). Os dados mostraram que quando os caprinos gastavam mais 
tempo andando eles diminuiam seu tempo em pastejo (r=0,83). 

Deitados: Os caprinos passavam mais tempo deitados (P<0,01) 
durante-o per1odo chuvoso e menos tempo durante o per1odo de 
transi~ao (Tabela 9). Houve uma pequena correla~ao negativa 
(r=0,76) entre o tempo gasto deitado e o tempo pastejando. 
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TABELA 9. Percentagem de tempo gasto pelos caprinos 
dentro de tr~s diferentes densidades de caatinga 
epocas, em tr~s taxas de lota~ao, 1981. 

em rumina~ao 

durante tr~s 

Esta~oes Leve Media 
Taxa de lota~ao 

Intermediaria Pesada 

Controle 

Chuvosa 13,2am 15 2abm 
' 

Transi~ao 15,2amn 15,2am 17,lam 15,smn 

Sec a 18,7am 

Raleada 

Chuvosa 13,8am 

Transi~ao 15,2am 16,4am 

Sec a 17,lan 17,7am 17,lam 

Desmatada 

Chuvosa 14,5 3 m 13,oam 14,5am 

Transi~ao 7,oan 1 7 'oa n 18,2an 

Sec a 18,oan 

Valores com mesmas letras na linha (a, b, c) e colunas (m, n, p) 
sao estatisticamente diferentes (P<0,01 e <P0,05), 
respectivemente. 

Ruminando: Houve uma diferen~a estat1stica entre as 
lota·q:§0-( P < o , O 5 ) e e n t r e a s d i f e r e n t e s e p o c a s d o a n o 
Em geral os caprinos dispenderam mais tempo ruminando 
sob lota~oes leves, principalmente nas pastagens nativa 
(Tabela 9). Os caprinos gastaram mais tempo r11minando 
esta~ao seca e menos tempo durante a esta~ao chuvosa. 

taxas de 
(P<0,01). 
nas areas 
e raleada 
durante a 

Os dados com animal em pe, bebendo agua e lambendo sal, nao 
foram discutidos aqui devido ao pequeno percentual (menos de 2% 
de atividades). 

a) Vege ta~ao 

0 carte de 
utilizados para 

especies 
aumento da 

Discussao 

arb6reas tern sido 
prod u ~a o d a for rage m 
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suposto aumento na produ;ao da materia se·ca das especies 
herbaceas seria em decorr~ncia da redui;ao da competii;ao dos 
vegetais lenhosos por nutrientes e agua do solo e luminosidade. 
Esta pratica parece ser mais adequada as regioes onde o bovino e 
o animal mats importante. 

No entanto, nas zonas aridas e semi-arida-S, onde predomina a 
explorai;ao de caprinos, remover totalmente arvores e arbustos 
podera nao ser uma boa op;ao. Neste estudo as maiores 
disponibilidades de biomassa foram encontradas nas areas raleadas 
durante per1odo chuvoso. Esta mesma disponibilidade deve ser 
atribuido a remo~ao parcial das especies arboreas e arbustivas no 
en tan to, a rem o i; a o tot a 1 de a r bus to e ar v ores no tr at amen to d a 
caatinga desmatada, resultou uma menor disponibilidade de 
biomassa total. 

A mais importante diferen~a entre caatinga nativa natural e 
re 1 ea d a f o 1 at raves d a prod u i; a o de esp ec i es herb ace as du rant e o 
per1odo chuvoso. No entanto, isto nao foi valido para o per1odo 
seco. Deve-se ressaltar que durante este estudo a produi;ao de 
materia seca dispon1vel ref lete a produi;ao menos o consume dos 
animais que permaneceram na area durante o ano do trabalho. 

b) 0 desenvolvimento ponderal 

As melhores respostas em termos de ganho de peso dos 
caprinos, foram encontrados nas areas com taxas de lotai;ao 
moderada, nas du as caatingas, raleadas e desmatadas. 
Provalvemente tenha sido em decorrencia a uma maior 
dis~onibilidade de rebrotos de jurema nas duas pastagens. 

Este estudo indicou que as taxas de lotai;a~ ajustadas e 
fator importante, que deve ser levado em considera~ao. Pensando 
no USO de pastagem nativa desta forma e necessario Se conhecer a 
quantidade de forragem dispon1vel na pastagem em funi;ao da 
precipitai;ao pluvial, para que seja poss1vel estipular uma 
correta taxa de lota~ao para o per1odo seco, ou para o ano todo. 

Observou-se que durante a estai;ao chuvosa os caprinos nao 
pastajam uniformemente as areas submetidas as lota~oes moderada e 
leve da caatinga controle e raleada. lsto provavelmente resultou 
em uma maior quantidade de biomassa dispon1vel para a estai;ao 
seca. 

Neste estudo todos os tratamentos de manipu+a;ao da 
caatinga, proporcionavam ganho de peso aos caprinos durante a 
estai;ao de chuva. Neste per1odo a quantidade ea qualidade da 
forragem nao foram fatores limitados pois mesmo nas taxas de 
lotai;oes pesadas os caprinos ganhavam peso durante a estai;ao 
chuvosa. 

Apes a r d a con tr :I.bu i ~a o d as f o 1 has ca 1d as , du rant e 
seca, de arvores e arbustos na alimenta~ao dos animais, 
nao fol suficiente para manter aumento cont1nuo de 
animais. 
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Em concordancia com outros pesquisadores (Oliveira et al., 
1 9 8 2 ; R i e' r a e t a 1 • , 1 9 8 2; M e 1 o 1 . e t a 1 • , 1 9 8 3 ) , o b s e r v o u - s e u m a 
marcante perda de peso dos animals no final da esta~ao seca e 
in1cio da esta~ao chuvosa. A perda de peso provocada pelo in1cio 
da estac;ao chuvosa esta mais associada a decomposic;ao da 
pastagem. 

A perda de peso no final da esta~ao seca pode esta mais 
associada as deficiencias nutricionais da pastagem (Schacht et 
a 1 . , 1 9 8 5 ) , en q u an to q u e , a o c o r r i d a no in 1c i o d a c h u v o s a p ode 
ser atribuida a decomposi~ao da forragem fenado naturalmente. 

0 deferimento de uma area durante a esta~ao chuvosa podera 
minimizar a perda de peso dos animals. Contudo, isto podera nao 
resolver os problemas de qualidade da pastagem, a menos que 
esteja presente leguminosas como fonte enriquecedora da pastagem. 

c) Dieta dos caprinos 

Muito embora os ruminantes sejam considerados "hedyphagic," 
normalmente selecionando alimentos de acordo com a palatabilidade 
e nao necessariamente, devido a uma superior conteudo nutricional 
os caprinos neste trabalho selecionaram partes da planta como 
folhas novas, flores e sementes. 

As es p ec i es ma i t3 cons um id as du rant e a es ta ~a o ch u v o s a tam b em 
foram as preferidas na esta~ao seca (Tabelas 2 e 3). 

Em geral os caprinos tendem a consumir a rebrota de especies 
reconhecidas como nao forrageiras. Tal caracterlstica, pode 
representar um elevado potencial <lesses animals no controle 
b i o 1 og i c o d e e s p e c i e s i n v a s o r a s n a s p a s ta g e n-s . E s t e f en 6 men o f o i 
mais acentuado nas taxas de lota~ao pesadas. 

As f o 1 has ca ld as no so 1 o (" 1 ea f 1 it t er") for am important es 
componentes na dieta dos caprinos durante a esta~ao seca. No 
entanto, esta cont~ibui~ao fol suficiente para evitar a perda de 
peso dos animals du~ante esse per1odo. 

Em resumo os caprinos mudam rapidamente sua dieta de acordo 
com a disponiblidade Jas especies preferidas. Contudo fatores 
nao identiflcados podem influenciar marcadamente a frequencia de 
dete~minadas especies. Desta forma, baseado em dados 
encontrados, torna-se diflcil classificar os caprinos como um 
consumidor do estrato herbaceo ou arboreo, corroborando com as 
afirmac;oes de Edward (1948), Yocum (1967), Huss (1972), 
Harrington (1978) e Pfister (1983). 

d) Comportamento animal 

0 pastejo e uma complexa atividade que se 
s e 1 e ~a o d as es p ec i es ma is pa 1 a t ave is e t e rm in a com 
forma~ao do bolo alimentar. 
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Os caprinos despenderam menor tempo pastejando na esta~ao 
chuvosa uma vez que, a maier disponibilidade e, principalmente a 
melhor quantidade da forragem compensaram este decrescimo de 
t e mp o g a s t o n a a 1 i me n ta ~a o • 

Durante o per1odo de transi~ao entre q esta~ao chuvosa e 
seca os animais tenderam a andar mais. Isto, provavelmente 
ocorreu devido a menor disponibilidade das especies preferidas na 
pastagem, obrigando os animais a se ajustarem a uma nova dieta. 

No final da esta~ao seca os animais tenderam a andar menos, 
cons um ind o um tempo a pre c i ave 1 n a rum in a ~a o. 'E n es t e p e r1o do q u e 
a qualidade da pastagem torna-se cr1tica. 0 tear de fibra e os 
constituintes da parede celular aumentam. Pfister (1983) 
trabalhando em um experimento muito pr6ximo a este, encontrou 
uma correla~ao entre quantidade de parede celular e tempo gasto 
na rumina~ao. Quando o conteudo da parede celular aumenta, o 
t e mp o g a s t o p e 1 o an i ma 1 n a r u m in a ~a o ta m b em a u m e n t o u . 

Em resume, a baixa quantidade e a ma qualidade das pastagens 
sao dais importantes fatores que influenciam consideravelmente 0 

tempo gasto na rumina~ao. 

Os caprinos claramente nao se adaptam a elevada umidade. 
Normalmente durante o per1odo chuvoso eles come~am a entrar no 
pasta as 9:00 da manha, aparentemente, esperando diminuir a 
u n i d a d e n a f o 1 ha g e m . A c h u v a , e m q u a 1 q u e r p e r 1o d o , i n t e· r f e r e n o 
comportamento do animal, fazendo-o paralizar suas atividades ate 
e~contrar um abrigo que o proteja. 

Observa~oes no campo mostraram que os animais podem pastejar 
durante altas temperaturas, este fato no entanto, ocorrem porque 
du ran t e e a p os o me i o d i a q u and o a t e mp e r a tu r a c he g a a a t in g i r o 
piques maxima e a umidade relativa do ar decrescem provavelmente 
o desconforto provocado pela elevada umidade seja mais importante 
que altas temperaturas. 

Nao foi evidenciado que os animais caprinos modificam seu 
comportamento alimentar em fun~ao do nascer e por do sol. 
Contudo diferen~as de comportamento foram observadas durante o 
period o de es ca s s e z de a 1 i men to (per 1o do sec o). 0 s an i ma is 
durante este perfodo procura ir ao campo mais cedo, onde 
provavelmente encontram o pasta, embora seco, um pouco mais tenro 
devido ao orvalho do norte. Durante a tarde/noite os animais 
necessitam pastejar mais tempo em virtude de ser necessario 
per1odo mais longo para rumina~ao. Fata este, decorrente da 
baixa qualidade do pasta. 

Conclusoes e Recomenda~oes 

Remover arbustos e arvores tern sido sugerido coma uma das 
maneiras de aumentar a produ~ao de forragem. Contudo neste 
trabalho somente a pratica de raleamento propiciou aumento na 
produ~ao. 
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Em todos as densidades de caatinga e dentro as diferentes 
taxas de lotagao chuvosa foi mais produtiva: i) biomassa 
disponfvel e ii) ganho de peso dos animals. 

Durante a estagao seca a pouca quantidade e a baixa 
qualidade da forragem dispon1vel sao provavelmente, as maiores 
limita~oes para a produ~ao de caprinos no Nordeste brasileiro. 

Este estudo sugere que as especies Pau branco, Mufumbo e 

Mar me 1 e i r o de v em s er re ti rad as d a pas tag em. Esp ec i es com 
potencial madereiro Sabia, Jurema e Mororo devem ser cortados 
periodicamente, tornando a rebrota mais acesslvel aos animals. 

Trinta a 50% de cobertura talvez seja um born 1ndice a ser adotado 
com re 1 a ~a o a cob e r tu r a v e g e ta 1 . Es p ec i e s f or r a g e i r a s d e 
crescimento lenta, devem ser preservadas: Juazeiro, Jucazeiro, 
Catingueira, Aroeira e outras. 

Os caprinos nao suportam terreno mal drenados, quando chove 
eles nao pastejam. Nestas condi~oes OS animals ficam sujeitos a 
problemas de casco resultando em perda de peso por nao procurar o 
pasto. A qualidade e quantidade de forragem dispon1vel, nao sao 

fatores limitantes durante a esta~ao chuvosa. Nesta epoca, o 
animal necessita pastejar poucas horas e somente o fazem durante 

o dia. No entanto, na esta~ao seca quando a quantidade e a 
qualidade na forragem sao drasticamente reduzidas as horas de 
p a s t e j o d e v e m s e r d i f e r e n c i a d a s . D u r a n t e e s t a ep o c a o s a n i ma i s 

de v em pas t e j a r po r um p e r1o do ma i o r d e tempo e de prefer enc i a em 
horarios mais comoclos ;:>ara os mesmo, cedo da manha e ate da 
noite. E muito importante manejar os caprinos diferentemente 
durante as duas esta~oes nas regioes de tropico semi-arido. 

REFERENCIAS 

ALTMAN, J. Observation study 
1974. 

of behavior: Sampling method. 
Behavior, 49:227-262, 

BRYCE, G.R.; SCOTT, 
rummage - a user's 
Young University, 

D.T. & CARTER, N.N. Data 
guide. Applied Statistics 

Provo, 1980. 

analysis and 
Group. Brigham 

C 0 C H R A N , W • G • & C 0 X , G • M • _!:'._~£_~.E_.!_~~~!~l_ Q~~.!_~~ 2 n d e d • N e w Y o r k , 

John Wiley & Sons, 1957. 

EDWARD, L.C. Some notes on the food of goats 
.], 13:221, 1948. 

in a semi-arid 
area. East African Agr. 

HARRINGTON, 
to the 
Proc. 
!150. 

G.N. The implication of goats, sheep and cattle diet 
management of an Australian semi-arid woodland. IN: 

Third Int. Rangeland Cong., Australia, 1978, pp.447-

138 



HU S S , D • L • G o a t s re s p on s e t o u s e- o f s h r u b s f o r f o r a g e • I N : 
Wildland shrubs their biology and utilization. U.S. Oep. 
Agr. Forest. Service General Technical Rehabilitation 
Institute, 1972, pp.331-338. 

HYDER, O.N. & SNEVA, F.A. 
sampling basal ground 
Manage., 13:6-9. 

Bitterlich's plotless method for 
cover of bunchgrasses. J, Range 

JONES, R.M. & HARGREAVES, J.N.G. Improvements of the dry-weight-
rank method for measuring botanical composition. Grassl. 
Forage Sci., 34:181-189, 1979. 

MELO L., F.A.; FIGUEIREDO, E.A.P.; SIMPLICIO, A.A. & PONCE DE 
LEON, F.A. Traditional systems of goat management: I. pre
weaning growth performance of the SRO (non-descript) goats. 
Pesq. Agropec. Bras., 18:537-563, 1983. 

OLIVEIRA, E.R.; MELO L., F.A. & PANT, K.P. Effect of housing, 
pasture management and roughage supplementation on the pre
weaning growth of goats in the tropical Northeast Brazil. 
Pesq. Agropec. Bras., 17:1389-1397, 1982. 

PFISTER, J.A. Nutrition and feeding behavior of goats and sheep 
PhD grazing deciduous shrµ}l-woodland in Northeast Brazil. 

dissertation. Logan, Utah State University, 1983. 

RIERA, G.S.; SIMPLICIO, A.A. & FIGUEIREDO, E.A.P. Fatores que 
afetam a mortalidade de cabritos em fun~ao da epoca de 
nascimento. EMBRAPA/CNPC, Comunicado Tecnico No. 3, 1982. 

RYAN, T.A., JR.; JOINES, B.L. & BYAN, B.F. Minitab reference ------ --------manual. University Park, Pa., The Pennsylvania State 
ufifvers i t Y , 1 9 8 1 • 

UNIVERSIDADE FEDERAL DO CEARA. Centro de Ci~ncias Ag r arias. 
Relatorio anual do conv~nio BNB/FCPC - Pastoreio Combinado, 
bovino, ovino e caprino. Fortaleza, CE, 1985. 

139 



140 



EFFECT OF SUPPLEMENTAL NITROGEN AND ENERGY ON 
DRY SEASON WEIGHT GAINS OF GOATS GRAZING CAATINGA RANGE 

W.H. Schacht, J.R. Kawas and J.C. Malechek 

Utah State University 

ABSTRACT 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 + 5g of urea/day; 3) caatinga 
range + 140g of molasses/day; and 4) caatinga range + molasses 
(140g/day) and urea (Sg/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 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. As the quality of the basal forage diet 
declined, both molasses and urea were required to sustain weight 
gains through the entire 12 week trial. 

Index terms: Caatinga, Urea, Molasses, Supplementation, Dry 
season diets. 

EFEITO DA SUPLEMENTA~AO DE ENERGIA ~ NITROGENIO NO GANHO DE PESO 
DE CAPRINOS EM PASTAGEM CAATINGA NA EPOCA SECA 

RESUMO - 0 "stress" nutricional de caprinos durante o estar;.ao 
seca e geralmente considerado como um dos fatores limitantes a 
produr;.ao de caprinos no nordeste do Brasil. Este estudo foi 

conduzido visando determinar se a dieta de caprinos Sem Rar;.a 
Definida (SRD) em pastoreio e deficiente em nitrog€:nio, energia 
ou ambos. Quarenta cabritos recem desmanados foram 
aleatoriamente distribuidos nos sequintes tratamentos: 1) 
caatinga nativa; 2) caatinga nativa + 5 g de ureia/dia; 3) 

caatinga nativa + 140 g de melar;.o/dia; e 4) caatinga nativa + 
mela~o (140 g/dia) + ureia (5 g/dia). Muito embora o ganho medio 
diario do grupo recebendo mela~o e ureia durante as 12 semanas de 
dura~ao do experimento, tenha sido cerca de duas vezes maior que 

o ganho de peso dos outros tr€:s grupos, os ganhos de peso dos 
quatro tratamentos foram similares durante as primeiras seis 

semanas do experimento. A composi~ao botanica e o valor 
nutritivo das dletas permaneceram relativamente constantes 
durante as primelras seis semanas do estudo. Entretanto, a 
qualidade das dietas decresceu, e a composir;.ao botanica das 

mesmas apresentou uma maior quantidade de constituintes de valor 
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n u t r i t i v o ma i s b a i x o ( c a u 1 e ) d u r a n t e a s ul t i ma s s e i s s e ma n a s d o 
experimento. A medida que a qualid.ade da dieta das animals 
decresceu, mela~o e ureia foram necessarios para a manuten~~o dos 
ganhos de peso inicialmente obtidos. 

Termos para indexa~ao: 

caprinos' na epoca seca. 
Caatinga, Ureia, Mela~o, Dietas de 

Introduction 

Goat production in Northeast Brazil is generally considered 
to be far below its potential due to a wide spectrum of factors, 
ranging from cultural to puFely technical considerations. Viewed 
as one of the primary factors limiting goat production, 
nutritional stress on goats during the dry season results in high 
weight losses and possibly mortality (Pfister et al., 1983). 
Neither forage quality nor quantity appears to be a major 
limitation in terms of livestock production during the wet 
season. It is during the dry season, when plant growth stops, 
that low forage availability seriously affects animal 
performance. Therefore, concerns about increasing livestock 
carrying capacity and performance have been directed towards 
methods of increasing the quantity and quality of dry season 
forage reserves in _order to minimize the wastage of animal 
biomass that typically occurs at this time. 

The early dry season is normally a favorable period since 
there is an abundance of good quality dried herbaceous vegetation 
along with some green browse. By mid dry season, the 
availability of herbaceous plants diminishes to a very low level 
due to grazing, trampling and decomposition. At this time, 
particularly in mature, intact stands of caatinga, leaf litter 
from the drought deciduous trees is a crucial element in the 
diets of sheep and goats as it can constitute as much as 70% of 
their diets. Only a part of the available leaf litter, however, 
is consumed since several of the tree species do not produce 
palatable browse. 

It is often questioned whether nutrient content of leaf 
litter is adequate for maintaining goats and sheep under normal 
dry season conditions (Pfister, 1983). Studies to date (Pfister, 
1983; Kirmse, 1984), however, indicate that sheep and goat diets 
primarily composed of leaf litter are of relatively good quality. 
These diets contained crude protein (CP) levels of 8 to 12%, in 
vitro organic matter digestibility (IVOMD) of 40 to 50% and 
sustained organic matter intake levels of 2 to 3% of body 
weight. Pfister (1983) and Kirmse et al. (1983) have 
hypothesized, however, that nutrient availability in certain 
species is affected by anti-quality compounds. 

This study was designed with the objective of determining if 
the dry season diets of free ranging SRO goats are deficient in 
nitrogen (N), energy or both. 
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Materials and Methods 

Forty male SRO goats about four months old and averaging 
1 5. 1 kg were used in th is exp e r i men t. The g.o a ts were b 1 o ck e d on 
basis of liveweight and allocated ten to each treatment in a 
completely randomized block design. The treatments were as 
follows: 1) caatinga range (CR); 2) caatinga range + 5g of 
urea/day (CR + U); 3) caatinga range + 140g of molasses/day (CR + 
M); and 4) caatinga range + molasses (140 g/day) and urea (5 
g/day) (CR + MU). This design was viewed as a means of 
supplementing N alone (treatment 2), energy alone (treatment 3) 
and a balanced mixture of N and energy (treatment 4). Quantities 
of urea and molasses were supplemented to furnish 32% of 
maintenance crude protein (CP) and digestible energy (DE) 
requirements for a 15kg goat. The molasses fed in treatments 3 
and 4 was presented in dry, powdered form. In diet 4, dry urea 
was thoroughly mixed with molasses. In diet 2, the urea was 
dissolved in water and administered orally using a 12cc syringe. 

The experiment began on September 19, 1984 and ended on 
December 31, 1984, with a 20-day adaptation period and a 84-day 
growth trial. All of the animals grazed the same 18ha pasture of 
mature, intact caatinga and every night were separated and penned 
by treatment group. Animals in treatments 2, 3 and 4 received 
their supplement two times daily (6a.m. and 5p.m.) during both 
periods of the experiment. A complete mineral mix and water were 
offered ad libitum. The animals were weighed weekly. 

Diet sampling was conducted using seven, 18-month-old 
esophageally fistulated (EF) SRO goats. The samples were 
collected during the first week (October 10-12), sixth week 
(November 14-16) and tenth week (December 17-19) of the growth 
trial. For each three-day collection period, samples were pooled 
by animal and used to estimate the botanical and nutritive 
composition of the diets of the experimental goats. Leaf litter 
biomass and composition were estimated immediately prior to each 
collection as well as on two other occasions. Sampling 
procedures involved collecting all current year's leaf litter 
(including both dead herbaceous plants and dried tree leaves) 
from 50 randomly placed quadrats (50 x 60cm) within the 
experimental pasture. The litter samples were separated by 
species, ovendried and weighed. 

Results 

For the 12-week growth trial, average daily weight gain for 
the CR + MU group was nearly twice as high as the weight gains 
for the other three (Table 1). There were no significant 
differences (p).05) between the CR, CR + U and CR + M groups. 
Although the CR + MU group began deviating from the trend of ~he 

other gr o u.p s during the s ix th to eighth week period , it was not 
until the tenth week that significant differences (P<.05) 
appeared between the CR+ MU group and the other three (Fig. 1). 
From the sixth week to the end of the trial, the CR, CR+ U and 
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CR+ M groups maintained weight while the CR+ MU group continued 
to gain weight. 

TABLE 1. Mean daily weight gains (g/day) of the nonsupplemented 
and supplemented treatment groups for the 12-week growth 
trial, October 8 to December 31, 1984. 

Treatment 

CR 
CR + U 
CR + M 
CR + MU 

Daily Weight Gain 

24.8a 
25.3a 
22.2a 
46.4b 

abMeans in the same column, followed by a different letter, are 
significantly different (P<.05). 

Total leaf litter biomass, including dead herbaceous plants 
a n d d r i e d t r e e 1 e a v e s , d e c r e a s e d s. i g n i f i c a n t 1 y ( P < • 0 5 ) f r o m 
3806 kg/ha to 2888 kg/ha over the course of the study (Fig. 2). 
Of the total biomass, 21 to 27% was composed of dead herbaceous 
plants with herbaceous leaves accounting for 3% of the total. 
Therefore, 73 to 79% of the total biomass was dried tree leaves. 
In terms of individual species, there were no significant changes 
in relative species composition over the course of the study. 

Chemical analysis of the individual species generally did 
not indicate significant changes in the quality of the herbage 
during the experimental period (Table 2). Percent neutral 
detergent fiber (NDF) and percent crude protein (CP) remained 
relatively constant for catingueira leaves and herbaceous plant 
leaves, examples of the higher quality and more palatable 
components of leaf litter. This was also true for pau branco 
leaves and stems of herbaceous. plants, two of the lower quality 
and less palatable components. 

TABLE 2. NDF (%) and CP (%) of four vegetal components of the 
leaf litter collected periodically through the growth trial. 

Components 

Catingueira 
Herbaceous leaves 
Pau branco 
Herbaceous sterns 

NDF CP 
Oct 10 Nov 29 Dec 14 Oct 10 Nov 29 Dec 14 

41. 31 
45.99 
55.31 
7 6. 7 7 

43.04 
42.63 
58.97 
77.01 
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41. 71 
46.09 
58.92 
7 3. 10 

10.09 
9. 7 6 
7. 50 
4.94 

9.82 
9 • 5 1 
7. 7 4 
5.46 

9. 61 
11 • 0 0 

7.80 
5.34 
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Figure 1. Total weight gain (kg/animal) by treatment group for the 12 
week growth trial. 
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Chemical analysis of the diet samples from the EF animals 
indicated a general decline in quality from October to December 
(Table 3). NDF remained relatively constant from the first to 
sixth week; however, it increased significantly (P<.05) in the 
ten th week. Dec re as es in C P we re s i g n i f i can t f or b o t'h the s ix th 
and tenth weeks. IV~MD also remained relatively constant from 
the first to sixth week and, subsequently, decreased 
significantly in the tenth week. 

TABLE 3. NDF (%), CP (%) and IVDMD (%) of d.iet samples collected 
by EF goats in the first, sixth and tenth weeks of the growth 
trial. 

NDF 
CP 
IVDMD 

First 

44.90a 
11.97a 
48.96a 

abMeans in the same row, followed 
signficantly different (P<.05). 

by 

Week 
Sixth 

45.06a 
9. 64b 

49.34a 

a different 

Tenth 

52.14b 
8.36c 

45.?lb 

letter, are 

Botanical analysis of diet samples indicated that 75 to 80% 
of the diets of EF animals collected during the first and sixth 
weeks was composed of leaves (Fig. 3). In the tenth week, only 
60% of the diets was identified as leaves a9d 40% as stems and 
low quality flower parts. Most of the flower and seed component 
consisted of the calyx of bamburral branco (!!~!~v!!!~~ 
rhombiondea), a large forb species. 

Discussion 

The goat weight responses illustrated in Figure 2 can be 
discussed in terms of two major components: 1) the plant/animal 
factors that relate to the leveling-off of weight gains for CR, 
CR + U and CR+ M groups during the sixth to eighth week period 
and 2) the weight responses to supplementation. 

In terms of the first point, measured animal related factors 
indicated that diet quality significantly declined after the 
sixth week and that botanical composition of the diets increased 
in low quality constituents (stems of herbaceous plants) during 
the sixth to tenth week period. These two factors correspond 
very well with the leveling-off of w~ight gains in the sixth to 
eighth week period. Related changes in the plant component, 
however, are not detectable. A summary of plant related factors 
are as follows: 1) forage quality of leaf litter components 
remained constant; 2) leaf litter biomass appeared to be high 
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even at the end of the study; and 3) relative species composition 
of the leaf litter did not significantly change during the course 
of the study. None of these factors indicate that diet 
composition or weight gains should have changed over the course 
of the study. However, as the shift in the botanical composition 
of the tenth week diets (to more stems in the diet) would 
indicate, the relatlve species composition of the leaf lltter was 
changing. It could be postulated that by the latter part of the 
trial, the availability of high quality, palatable forage had 
decreased to the point that the goats could no longer efficiently 
select adequate levels of the more desireable forage species and 
were forced to partially switch to lower quality material 
(stems). It was not possible to identify any of the real 
differences in relative species composition of leaf litter as 
possibly 'seen' by the animal due to the low precision of the 
vegetation sampling method used (or of any other practical 
method). 

The lack of weight responses to the urea alone and molasses 
alone treatments during the latter part of the growth trial 
indicates that the leaf litter was deficient in both N and 
energy. A proper balance between the amounts of N and energy 
available to the rumen microorganisms is needed to realize 
increased roughage intake and, thereby, increased weight gains 
(Natural Research Council, 1976). N alone and energy alone 
supplementation of roughage diets produces varia~le results, at 
best, as the level of defi~lency of the nonsupplemented nutrient 
is normally the limiting factor (Loosli & McDonald, 1963; Nolan 
et al., 1975; Milne et al., 1979; Winks et al., 1979). 

The positive weight responses during the latter part of the 
growth trial for the CR+ MU group supports the contention that 
the leaf litter was deficient in both N and energy. Similar 
studies (Winks et al., 1979; Mulholland & Coombe, 1979) have also 
shown that urea and molasses supplemented groups do not gain more 
weight than nonsupplemented groups during high quality forage 
periods. These same studies also suggest that when the 
nonsupplemented animals are able to maintain weight, the urea and 
molasses supplemented animals will gain weight. Apparently, at 
times when the roughage supplies only maintenance requirements, 
the urea and molasses supply the N and energy needed to crea):e 
the favorable rumen conditions required for increased 
roughage intake. 

Conclusions 

Forage quality of dry season leaf litter did not decrease 
over the course of the study. Goats grazing caatinga range alone 
were able to select a relatively good quality diet during the 
first half of the study and make sizeable weight gains. During 
the middle part of the trial, however, forage availability 
conditions apparently changed (i.e. limited quantity of 
palatable, good quality forage) and the goats were no longer able 



to select a good quality diet, as indicated by weight responses 

and diet composition. 

Supplementing N alone or energy alone did not improve goat 

performance (weight gains) in comparison to the nonsupplemented 

group during the last half of the trial. At this time, where 

diet quality was decreasing, supplementation of both N and energy 

was required to sustain the earlier rates of growth. 

REFERENCES 

KIRMSE, R.D. Effects of clearcutting on forage production, 

quality and decomposition in the caatinga woodland of 

northeast Brazil: implication to goat and sheep nutrition. 

PhD dissertation, Logan, Utah State University, 1984. 

KIRMSE, R.D.; PFISTER, J.A.; VALE; L.V. & QUEIROZ, J.S. de. 

Woody plants of northern Ceara caatinga. SR/CRSP Technical 

Report Serles No. 14, Logan, Utah State University, 1983. 

LOOSLI, J.[(. & McDONALD, I.W. Non-protein~_!__!__£~.£~~ in the 

nutrition of ruminants. Rome ,-FA0~-1968:-

MILNE, .J.A.; ALISON, Christie & RUSSEL, A.G.F. The effects of 

nitrogen and energy supplementation on 

and digestion of heather by sheep. 

92:635-643, 1979. 

the voluntary intake 
J. Agri. Sci.(Camb.) 

c1!J L H 0 LL AND, J. G. & C 0 0 ~IB E, J •. B. Supp 1 em en tat ion of sheep grazing 

wheat stubble with urea, molasses and minerals: quality of 

diet, intake of supplements and animal response. Australian 

J. Exp. Agri. Anirn. Husb., 19:23-31, 1979. 

NOLAN, J.V.; NORl'ON, B.W.; i'lURRAY, R.M.; BALL, F.M.; ROSEBY, 

F • 13 • ; R 0 ll A N - J 0 N E S , W • ; l!ILL, M.K. & TENG, R.A. Body weight 

and wool production 
supplement of u 
supplement/response 
3!+:39, 1979. 

in grazing sheep given access to a 

PFISl'ER, J.A. Nutrition 
8razinr, deciduous 
PhD dissertation. 

rea and molasses: intake of 

relationships. J. Agrl. Sci. (Camb.), 

3nd feeding behavior of goats and sheep 

shrub-woodland in northeastern Brazil. 

Logan, Utah State University, 1983. 

P F I S 'l' E R , J . A . ; Q U E I R 0 Z , J . S . d e ; ~( I R M S E , R • D . & M A L E C H E K , J . C . 

Rangelands and small ruminant production in Ceara state, 

northeastern Brazil. Rangelands, 5:72-76, 1983. 

vJINKS, L.; TAING, A.R.; O'ROURKE, P.K. 
affecting response to urea-molasses 

cattle in tropical Queensland. 
Arrim. llusb., 19:522-529, 1979. 

149 

& WRIGHT, G.S. Factors 
supplements by yearling 

Australian J. Exp. Agri. 



150 



HABITOS ALIMENTARES E SELETIVIDADE DE CAPRINOS E OVINOS 

EM PASTOREIO: CONSIDERA~OES A RESPEITO DOS REQUERIMENTOS 
NUTRITIVOS DURANTE A ESTA9AO SECA 

E. R. de Oliveira, J. A. Pfister, R. D. Kirmse 
e R. C. M. Mesquita 

EMBRAPA/Centro Nacional de Pesquisa de Caprinos 
e Utah State University 

RESUMO - Qs habitos alimentares e seletividade de caprinos e 

ovinos em past6reio na regiao seml-arida do nordeste do Brasil 

sao discutidos com base nos dados dispon1veis para a regiao. 

Caprinos e ovinos sao especies bem adaptadas ao ecosistema da 

c a a t i n g a , e s e e n q u a d r a m c o m o a n i m a i s .s e 1 e c i o n a d o r e s 

in t e rm e d i ar i o s , v a r i an d o s e u s h ab i t o s a 1 i me n ta r e s d e a c o r d o c o m a 

e s ta ~a o d o an o , a d i s p o n i b i 1 i d a d e , e a q u a 1 i d a d e d a f o r r a g e m • 0 s 

dados analisados parecem indicar que a caatinga nativa, por si 

so, nao e suficiente para fornecer OS requerimentos energeticos 

dos animais durante toda a esta~ao seca, e insuficiente para 

p r o v i r o s re q u e r i men to s p r o t e 1c o s , p e 1 o men o s du r a n t e o s mes es 

mais cr1ticos da mesma. 0 raleamento da caatinga com base nos 

habitos alimentares dos animais aumenta o teor de prote1na bruta, 

o consumo, e a digestibilidade da materia org§nica nas dietas de 

c a p r i n o s e o v i n o s . E s t a. t e c n i c a , p a r e c e s e r u m a p r at i c a v i av e 1 

p a r a a t en d e r o s r e-q u e r i me n t o s p r o t e 1c o s d e s s e s an i ma i s du r a n t e a 

e p o c a s e c a • P o r o u Lr o 1 a d o , o r a 1 e a m e n t o p o r s i s 6 , p a r e c e n a o 

ser suficiente para suprir os requerimentos energeticos dos 

animais· em pastoreio durante toda a epoca seca, e a 

suplementa~ao energetica parece ser uma pratica recomendavel, 

pelo menos durante os meses mais cr1ticos da esta~ao seca. 

Estudos sabre a determina~ao dos requerimentos nutritivos de 

animais em pastoreio, e a quantifica~ao do montante de nutrientes 

fornecidos pela caatinga manejada em diferentes situa~oes e 

epocas do ano, sao necessarios para 0 estabelecimento de normas 

de manejo alimentar adequadas. 

Te r m o s p a r a in de x a ~a o : Ca p r in o s , 0 v i no s , Ca a t in g a , R a 1 e a me n to , 

Suplementa~ao energetica, Manejo nutricional. 

FEEDING HABITS AND SELECTIVITY OF FREE RANGING GOATS AND SHEEP: 

CONSIDERATIONS ABOUT NUTRIENT REQUIREMENTS DURING THE DRY SEASON 

IN NORTHEAST BRAZIL 

ABSTRACT - The feeding habits and selectivity of free ranging 

goats and sheep in the semi-arid Northeast Brazil are discussed 

based on data available for that region. Goats and sheep are 

species well adapted to the "caatinga" ecosystem, and can be 

classified as intermediate feeders which vary their feeding 

habits according to the season of the year and the availability 

and quality of the forage. The data discussed seem to indicate 

th a t the u'n c 1 eared "ca a ting a" by i ts e 1 f , does no t furn is h the 

energy requirements of the animals during the whole dry season, 
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and it is not able to supply the protein requirements, at least 
during the most critical months of the dry seagon. The thinning 
of the "caatinga" vegetation based on specific criteria of 
animals feeding habits increases the crude protein content, the 
intake and the organic matter digestibility in the die~s of free 
ranging goats and sheep. This technique, seems to be a viable 
practice to meet the protein requirements of the animals during 
the dry season. On the other hand, dietary energy levels, even on 
thinned "caatinga" vegetation appear to be deficient for free 
ranging animals during the whole dry season, and energy 
supplementation seems to be a recommended practice, at least 
during the driest months of the year. Studies to determine the 
nutrient requirements of free grazing animals, as well as 
seasonal availability of these nutrients in uncleared and thinned 
"caatinga" vegetation types, are badly needed to develop adequate 
nutritional management guidelines. 

Index terms: Goats, Sheep, "Caatinga" Vegetation, Thinning, 
Energy supplementation, Nutritional management. 

Introdur;ao 

Um dos maiores problemas em produ~ao animal em regioes semi
ar i d a s •t r 0 p i c a i s e c a r a c t e r i z a d 0 p 0 r u m a c e n t u a d 0 d e c res c i m 0 d a 
produr;ao durante a estar;ao seca. Durante esse pertodo, uma sen
s1vel queda na produ~ao de bi.omassa e observada, e-, dependendo do 
t i p o d e ma n e j o e d a t a x a d e 1 o ta ~a o u t i 1 i z a d a , e s s a r e d u ~a o p o d e 
representar de 57 a 81% da biomassa dispon1vel durante a esta~ao 
c h u v o s a ( M e s q u i t a , 1 9 8 5 ) • A f o r a e s s a d i m i nu i ~a o n a q u a n t i d a d e d e 
ma'teria seca dispon1vel, a qualidade da forragem sofre uma queda 
vertiginosa (Pfister, 1983; Kirmse, 1984), em decorr~ncia do 
processo normal de matura~ao, processo este agilizado pelas altas 
temperaturas registradas durante a epoca seca. 

P e q u e n o s r u m i n a n t e s , p r i n c i p a 1 m en t e ca p r i n o s , t em s i d o 
indicados como animais possuidores de excelente capacidade de 
adaptar;ao, que os coloca em condit;oes de sobreviver em areas 
adv er s as , com o e o ca so do tr 6p i co semi arid o ( 0 1 i v e i r a , 197.9 ; 
Devendra & Coop, 1982). Esta habilidade tern sido atribuida a uma 
serie de fatores, entre os quais uma maior efici~ncia digestiva 
na utilizar;ao de fibra (Gihad, 1976; 1980; Mia et al., 1960a; 
1960b; Jang & Majumdar, 1962; Devendra, 1978), uma melhor 
e c o n o m i a d e ag u a e n i t r o g ~ n i o ( De v e n d r a & C o o p , 1 9 8 2 ) , u m ma i o r 
tempo de mastiga<;ao e ruminar;ao por unidade de parede celular 
(Louca et al., 1982), e uma maior habilidade seletiva por parte 
dos pequenos ruminantes (McDowell & Woodward, 1982; McDowell, 
1984; Van Soest, 1982). 

Uma maior habilidade seletiva por parte dos pequenos 
ruminantes parece ser a teoria mais comumente aceita por 
pesquisadores da area, muito embora outros fatores contribuintes 
s e j am tam b em rec on h e.c id o s • Hus ton ( 1 9 7 8 ) c 1 as s if i co u b o v in o s , 
ovinos e caprinos em ordem decrescente em termos de efici~ncia 

152 



digestiva, enquanto que esta sequencia seria invertida quando a 

habilida~e seletiva das mesmas especies fosse considerada. 

Este trabalho analisa a habilidade seletiva e comportamento 

alimentar de pequenos ruminantes, e tece considera~oes a respeito 

dos requerimentos energeticos e prote1cos de caprinos e ovinos em 

pastoreio na regiao semi arida do nordeste do Brasil. 

Classifi~ao de Ruminantes de Acordo com os Habitos Alimentares 

Van Soest (1982) classifica os ruminantes em tres classes 

principals de acordo com os seus habitos alimentares: 1) animals 

que selecionam alimentos concentrados; 2) animals selecionadores 

intermediarios, e 3) animals utilizadores de volumosos. Esta 

classifica~ao pode ser visualizada em maiores detalhes na 

Tabela 1. 

De acordo com Van Soest (1982), os animals selecionadores de 

alimentos concentrados nao conseguem tolerar grandes quantidades 

de fibra nas suas dietas, e sao, consequentemente limitados a 

selecionar alimentos concentrados, e por~oes de plantas com baixo 

teor de fibra. Animals selecionadores intermediarios sao aqueles 

capazes de uma utiliza~ao limitada dos constituintes da parede 

celular, que apresentam uma alta velocidade de passagem, o que os 

permite ingerir quantidades suficientes de nutrientes facilmente 

fermentaveis. Os animals englobados nesta classifica~ao 

apresentam uma grande flexibilidade alimentar e sao adaptados 

tanto para o consumo de gram1neas, quanto para o consumo de 

dicotiled5neas herbaceas e brotos e folhas de arvores e arbustos. 

A terceira categoria de animals nessa classifica~ao engloba 

aqueles ruminantes adaptados para uma velocidad~ de passagem mais 

lenta, e consequentemente aptos para uma melhor utiliza~ao dos 

constituintes fibrosos da .parede celular das forragens. 

Seletividade e Habitos Alimentares de Caprinos e Ovinos no 
Nordeste do Brasil 

Como pode ser observado na Tabela 1., caprinos e ovinos sao 

classificados como animals selecionadores intermediarios, no que 

diz respeito aos seus habitos alimentares. Estes pequenos 

ruminantes sao adaptados para consum.ir uma grande variedade de 

plantas, e apresentam um comportamento alimentar que pode ser 

c 1 a s s i f i ca d o c o m o o p o r t u n 1s t i c o , e f a c i 1 me n t e m o d i f i c a m a s s u a s 

prefer@ncias alimentares de acordo com a disponibilidade de 

forragem e a esta~ao do ano. 

Este tipo de comportamento pode ser visualizado nos 

resultados obtidos por Pfister (1983) e Mesquita (1985) 

utilizando caprinos e/ou ovinos na regiao de Sobral, Ceara e 

sumarizados nas Tabelas 2 e 3. 

Os dados de Pfister (1983) demonstram uma maior preferencia 

de ovinos por gram1neas, qu~ndo comparados com caprinos, tanto na 
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TABELA 1. Classifica9ao de ruminantes de acordo com o habito alimentar. 

CATEGORIA RUMINANTES 

Selecionadores de alimentos concentrados 

a) frutos e folhas 

b) brotos e folhas de arvores e arbustos 

Selecionadores intermediarios 

a) preferencialmente dicotiledoneas herbaceas 
e brotos e folhas de arvores e arbustos 

b) preferencialmente gramineas 

Consumidores de alimentos volumosos 

a) consumidores de gramineas 

FONTE: Van Soest, 1982. 

duiker, suni 

veado, girafa, kudu. 

moose, caprino, eland 

ovino, impala 

bufalo, bovino, gnu, kob, 
oribi 
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TABELA 2. Cornposicao botanica das dietas de caprinos e ovinos na regiao de Sobral, Ceara. 
I 

OVINOS CAPRINOS 

esta9ao chuvosa estacao seca esta9ao chuvosa esta<;ao seca 
I 

Tipo de forragern 

(Fev-Maio) (Jun-Jan) (Fev-!>iaio) (Jun-Jan) 

Grarnl.neas 23,7 + 14,1 a 10,2 + 4,2 13,6 + 12,2 1,7 + 0,8 

Dicotiledoneas herbaceas 49,1 + 12,4 38,3 + 7,4 53,6 + 12,4 40,2 + 8,3 

Brotos e folhas 26,4 + 16,3 46,0 + 8,2 31,6 + 7,2 51,2 + 7,6 

Nao identificadas 1,2 + 0', 2 5,5 + 1,8 1,4 + 0,7 6,1 + 1,9 

FONTE: Pfister, 1983. 

a 'd" d N Me ia + erro pa rao 



TABELA 3. Cornposi9ao botanica da dieta de caprinos na regiao de 
Sobral, Cearc!. 

Tipo de f orragern Esta9ao chuvosa Esta9~0 sec a 

Grarn.lneas 35,3 + 4,9a 27,3 + 9,4 

Dicotiledoneas herbaceas 19,4 + 6,5 24,7 + 6,8 

Bretos e f olhas 38,1 + 12,6 39,7 + 9,3 

Nao identif icadas 7,2 + 3,3 8.4 + 3,8 

FONTE: Mesquita, 1985. 

aMedia + erro padrao. 
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esta~a'.o chuvosa quanto na esta~a'.o seca. Por outro lado, os 

caprinos demonstram uma maior preferencia por dicotiled6neas 

herbaceas e brotos e folhas de arvores e arbustos em ambas as 

estaqoes. Entretanto, ambas especies animais mostram uma 

estrategia alimentar similar, diminuindo o porcentual de 

gram1neas e dicotiled6neas herbaceas na dieta, e aumentando o 

porcentual de brotos e folhas de arvores e arbustos, a medida que 

a esta~a'.o seca progride e o grau de matura~a'.o das forrageiras 

herb ace as au men ta. Estes dados concord am p 1 en amen t e com a 

classificaqao proposta na Tabela 1, e mostram o grau de 

flexibilidade na preferencia alimentar de caprinos e ovinos nas 

condi~oes do tropico semi-arido do nordeste do Brasil. 

Os dados de Mesquita (1985), sumarizados na Tabela 3, 

demonstram a mesma tend~ncia de variaqao estacional na 

preferencia alimentar de caprinos em pastoreio. Os resultados 

mos tr a tn um a d i min u i ~a o no po r cent u a l de gr a mJ.n ea s n a d i e ta, e um 

aumento no porcentual de dicot.iled6neas herbaceas e brotos e 

folhas de arvores e arbustos da esta~ao chuvosa para a esta~ao 

seca. 

Valor Nutritivo das Dietas de Caprinos e Ovinos no 
Nordeste do Brasil 

Dados de valor nutritivo 
dietas de caprinos e ovinos 
Tabelas 4 e 5. 

e con sumo de ma teria org§nica das 
em pastoreio sao mostrados nas 

Os resultados mostram as mesmas tendencias em ambas as 

tab e 1 as , corn um de c res c i mo nos v a 1 ores de pro t e 1n a b rut a e 

digestibilidade in vitro da materia org§nica (riIVMO) e um aumento 

nos teores de fibra-erJldetergente neutro e lignina, a medida que 

a es ta ~a o sec a pro grid e. Est e de c res c i mo n a qua 1 id ad e d a diet a 'e 

resultado do processo normal de matura~ao das forragens, processo 

este que e agilizado pelas altas temperaturas registradas durante 

a esta~ao seca na regiao semi arida do nordeste do Brasil. 

Os dados de Pfister (1983), mostram valores mais altos de 

protelna bruta, e valores mais haixos de fibra em detergente 

neutro e lignina, que os valores reportados por Kirmse (1984). De 

acordo com Pfister (1983), o·nlvel de protelna bruta na dieta de 

caprinos e ovinos mantldos em pastoreio na regiao de Sobral, foi 

sempre superior a 11%, mesmo durante os meses mais cr1ticos da 

estac;ao seca. Entretanto, os dados de Kirmse (1984), mostram um 

de c res c i r:i o no po r:- cent u a 1 de pro t e 1n a b rut a n a diet a, corn v a 1 ores 

caindo de 10,3% em setembr:-o para 7,3% em dezembro na dieta de 

caprinos, e de 8,6% para 7,4% na dieta de ovinos durante o mesmo 

perfodo. 

Por outro lado, com excec;ao dos valor:-es para 

durante a esta~a-0 chuvosa, os dados de digestibilldade 
d a m a t er i a 0 r g a 0 i C A r e p 0 r t a d 0 S p 0 t:" a m b 0 S p f i S t e r ( 1 9 8 3 ) 

( 1 9 8 4 ) ' s a 0 b a s ta n t e s i m i 1 a re s ' c 0 m 0 ta m b em 0 s s a 0 

relativos ao consumo de materia or:-ganica. Infelizmente, 

1 5 7 

caprinos 
in vitro 
e Kirrnse 
os dados 
nao foram 
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TABELA 4. Valor nutritivo e consurno de rnateria organica nas dietas de caprinos e ovinos 
na regiao de Sobral, Ceara. 

CONSTITUINTES 

Protel.na bruta (%) 

Fibra em detergente neutro (%) 

Lignina ( % ) 

DIVMO ( % ) 

Consurno de rnateria organica 
(% do peso vivo) 

FONTE: Pfister, 1983. 

a 'd' d ~ Me ia + erro pa rao. 

OVINOS 

Esta9ao chuvosa 

(Fev-Maio) 

Estacao seca , 
(Jun-Jan) 

16,3 + 0,2 a 14,4 + 1,6 

37,3 + 0,0 44,5 + 2,7 

7,1 + 2,2 11,1 + 1,0 

63,5 + 2,9 52,1 + 3,8 

1,7 + G,5 2,4 + 0,2 

CAPRINOS 

Esta9ao chuvosa 

(Fev-Maio) 

17,0 + 0,2 

38,1 + 2,0 

10,4 + 1,7 

49,9 + 3,0 

1,4 + 0,3 

Estacao seca 
' 

(Jun-Jan) 

14,6 + 1,6 

45,4 + 2,9 

11,5 + 0,7 

50,5 + 1,3 

2,2 + 0,1 
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TABELA 5. Valor nutritivo e consumo de materia organica, nas dietas de caprinos e ovinos 

na regiao de Sobral, Ceara. 

OVINOS CAPRINOS 

CONSTITUINTES .., h .., 
Esta9ao c uvosa Esta9ao seca Estacao chuvosa 

' 
Estacao seca , . 

(Fev-Maio) (Jun-Jan) (Fev-Maio) (Jun-Jan) 

Protel.na bruta ( % ) 14,3 + 0,1 a 9,7 + 1,0 15,6 + 0,2 10,9 + 1,2 

Fibra em detergente neutro ( % ) 43,9 + 0,0 49,6 + 3,1 42,3 + 0,0 50,2 + 4,1 

Lignina ( % ) 11,7 + 0,0 16,6 + 1,0 11,0 + 0,0 17,6 + 1,0 

DIVMO ( % ) 65,3 + 0,0 53,9 + 1,3 64,7 + 0,0 53,3 + 1,8 

Consumo de materia organica -- 2,4 + 0,4 -- 2,0 + 0,3 

(% do peso vivo) 

FONTE: Kirmse, 1984. 

aM~dia + erro padrao 



encontrados valores para energia digesttvel, 
energia bruta nas dietas dos animals estudados, 
consultada para a regiao nordeste do Brasil. 

ou mesmo para 
na literatura 

Requerimentos Nutricionais de Caprinos e Ovinos em Past9reio 

A grande maioria dos trabalhos relacionados com a 
determina~ao ou estimativa dos requerimentos nutricionais dos 
an i ma is domes tic o s t em s id o con du z id a em reg i o es de c 1 i ma 
temp e rad o , e em con d i ~o es cont r o 1 ad a s • 0 s an i ma i s s a o g er a 1 men t e 
mantidos em confinamento, e as determina~oes sao obtidas atraves 
do uso de calorimetria direta ou indireta. Os resultados destes 
trabalhos sao sumarizados e reunidos em tabelas de requerimentos 
nutritivos para as diversas especies animals, como sao os casos 
das tabelas do NRC (1975, 1978, 1981, 1984) e ARC (1980), entre 
out r as p u ,b 1 i ca ~o es t ec n i ca s . Es ta s tab e 1 as for n e c em important es 
orienta~oes para formula~ao de ra~oes balanceadas, principalmente 
para animals mantidos em confinamento em regioes de clima 
temperado. 

Entretanto, diferen~as entre os requerimentos energeticos de 
anima~s confinados e aqueles mantidos em pastoreio t8m sido 
reconhecidas. Young & Corbett (1972) indicam resultados 
encontrados na literatura para animals em pastor~io, variando de 
valores similares, ate tres vezes superiores aos valores 
reportados para animals em conf inamento. 

Esta discrep§ncia torna-se ainda mais crttica em regioes 
tropicals, onde os fatores ambientais impoem 9m gasto de energia 
ainda maior por parte dos animals em pastore.io. Este fato, 
associado a um valor nutritivo mais baixo das forrageiras 
tropicals, recomendam o uso de cautela na utiliza~ao das atuais 
tab e 1 a s de re q u e rime n to s , p r inc i pa 1 men t e en erg et i cos , em reg i 6 es 
tropicals. Ao mesmo tempo, torna-se clara a extrema necessidade 
da condu~ao de trabalhos visando a determina~ao dos requerimentos 
energeticos de animals mantidos em pastoreio em climas tropicals. 

Utilizando os valores de Kearl (1982) como base, e assumindo 
um gasto adicional de energia de 40% acima das necessidades de 
manuten~ao, os requerimentos de energia e proteina para um animal 
de 25 kg em pastoreio foram calculados, e sao mostrados na Tabela 
6. 

Os dados obtidos por Pfister (1983) P- Kirmse (1984), 
permit em es ti mar um cons um o med i o de mat er i a or g § n i ca du rant e a 
esta~ao seca da ordem de 2,2% do peso corporal dos animals, e uma 
digestibilidade da materia org§nica da ordem de 50%. Usando os 
fat ores de con versa o des c r it o s po r Ke a r 1 ( 1 9 8 2) , 1 kg de mat er i a 
org§nit.a digesttvel equivale a 4,63Mcal de energia digest1vel. 
Utilizando os valores mtnimos de protetna bruta nas dietas de 
caprinos e ovinos em pastoreio na regiao de Sobral reportados no 
m e s d e d e z e m b r o p o r P f i s t e r ( 1 9 8 3 ) e m 1 2 % e p o r K i r m. s e ( 1 9 8 4 ) e m 
7,3%, obtemos uma media das mlnimas no valor de 9,7%. 
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TABELA 6. Requerimentos energetieos e prote1eos para 
manuteneao de eaprinos e ovinos em pastoreio. 

I 

NUTRIENTES OVINOS CAPRI NOS 

Proteina bruta (g/dia) 53 49 

Energia digestive! (Meal/dia)a 1. 78 1. 98 

aFoi usado um fator de eonversao de 1 Meal EM :::i 1,22 Meal ED. 
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0 cons um o de mat er i a or g § n i ca ca 1cu1 ado il sand o com o base a 
media d as es ti ma ti v as de Pf is t er (19 8 3) e Ki rm s e (19 8 4) , for n e c em 
u m v a 1 o r d e 0 , 5 5 kg p a r a u m a n i m a 1 d e 2 5 k g • C o n s i d e r a n d o u m t .e o r 
de 9 , 7 % de pro t e 1n a b rut a n a diet a, t er lam o s um cons um o de 
prote1na bruta de 53,4 gramas, que seria o m1nimo suficiente para 
ate n de r o s re q u er i men to s pro t e le o s dos o vinos. Po r out r o 1 ado, 
considerando o mesmo n1vel de consumo da mat'eri~ organica, o teor 
m1nimo de prote1na bruta na dieta capaz de provir os 
requerimentos de manuten~ao dos caprinos seria reduzido para 
9 '0%. 

C o n v em e n t r e t a n t o s a 1 i e n t a r , q u e K i r m s e ( 1 9 8 4 ) , r e p o r t o u 
teores de protelna bruta de 8,6; 7,9 e 7,4% na dieta de ovinos 
nos meses de setembro, outubro e dezembro, respectivamente, e de 
8,3 e 7,3% na dieta de caprinos nos meses de outubro e dezembro, 
respectivamente. Considerando-se o mesmo n1vel de consumo de 2,2% 
do peso corporal, e baseando-se apenas nos dados de Kirmse 
( 1984) , um a p e q u en a s up 1 em en ta ~a o pro t e 1c a ( 5 0 - 6 0 gram as de tort a 
de algod§o por cabe~a/dia) seria recomendavel durante OS meses de 
setembro a dezembro. 

Em termos de energia, entretanto, a situa~ao seria bastante 
diferente. Considerando-se o mesmo n1vel de consumo de 0,55kg de 
materia org§nica e uma digestibilidade media da materia organica 
da ordem de 50% durante a esta~ao seca, terlamos_ um consumo de 
materia orgc!nica digestlv-e-1 estimado em 0,27-5kg. Usando os 
fa tores de conversao descritos por Kearl (1982), lkg de materia 
o r g § n i ca d i g e s t 1 v e 1 e q u i v a 1 e r i a a 4 , 6 3 M c a 1 d e e n e r g i a d (g e s t 1 v e 1 , 
e o consumo total de energia digest1vel por p~rte do animal seria 
i g u a 1 a 1 , 2 7 Mc a 1 po r d i a. Es t e v a 1 or (e def in i t iv amen t e 
insuficiente. para atender as necessidades ener-g'eticas de ambas as 
especies animais durante toda a esta~ao seca. 

Se considerarmos o mesmo n1vel de consumo de materia 
org§nica por parte dos animais, seria necessario que a 
digestibilidade m1nima da materia organica fosse de 70% na dieta 
dos ovinos, e de 78% na dieta dos caprinos para que os mesmos 
atingissem os requerimentos energeiicos para manuten~~o. 
Naturalmente, o valor nutritivo das forrageiras dispon1veis na 
caatinga durante a esta~ao seca, tornam essa possibilidade 
bastante improvavel, ser:iao imposs1vel nas condi~oes atuais. 

Outra possibilidade seria um aumento do consumo de materia 
org§nica acima do nlvel estimado de 2,2% do peso corporal dos 
animais. Para que os mesmos satisfizessem seu~ re~uerimentos 

energeticos, seria necessario um consumo mlnimo de materia 
org§nica da ordem de 3,1 e 3,5% do peso corporal de ovinos e 
caprinos, respectivamente. Esta hip6tese, muito embora 
teor1camente posslvel, torna-se d1ficil de ser concretizada 
durante a fase mais cr1tica da esta~ao seca, devido ao alto teor 
de lignifica~ao da parede celular das forrageiras, o decr'escimo 
na velocidade de passagem, e a consequente limita~ao imposta por 
esses fatores ao consumo de forragem. 
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Out~a ~ossibilidade seria a associa~ao do aumento de consumo 

da materia org§nica e o aumento da digestibilidade da mesma. Os 

dados de Kirmse (1984), sugerem um aumento da digestibilidade da 

materia org§nica, e um aumento de consumo de forragem em caatinga 

ralead~ quando comparada com area nao raleada. Os dados de Kirmse 

(1984), permitem uma es.timativa ·conservadora de uma 

digestibilidade da materia organica da ordem de 55% e um consumo 

voluntario media de forragem da ordem de 2,6% do peso corporal 

dos animals. 

Utilizando estes valores, ter1amos um consumo de energia 

digest1vel de 1,66Mcal por dia, que ainda seria inferior em 0,12 

e 0,32 Mcal/dia aos requerimentos energeticos para manuten~ao de 

o vinos e cap r.i nos , res p e c ti v amen t e • 0 s res u 1 tad o s d as 

possibilidades analisadas acima, sao mostrados na Tabela 7. 

Consequentemente, mesmo utilizando estimativas mais altas de 

c on s u m o e d i g e s t i b i 1 i d a d e d a ma t er i a o r g § n i c a , o s a n i ma i s a i n d a 

nao conseguiriam satisfazer os seus requerimentos energeticos, e 

haveria uma necessidade de suplementa~ao energetica de 

aproximadamente 100 gramas de milho por cabe~a/dia. 

Conclusoes 

A avalia~ao dos resultados dos trabalhos sob re 0 

comportamento e habito alimentar de caprinos e ovinos em 

pastoreio na vegetac;ao de caatinga predominante na regiao de 

Sobral, Cea ra, perm item as seguintes conclusoes: 

1) Caprinos e ovinos demonstram um alto ~ra~ de adaptac;ao ao 

e co s l s t em a d a ca a t i n g a • Am b a s a s es p ec i e s s e en q u a d ram c om o 

selecionadoras intermediarias e exibem um alto grau de 

flexibilidade alimentar, variando os seus habitos alimentares de 

acordo com a estac;ao do ano, disponibilidade e qualidade da 

forragem. 

2) Apesar desse alto grau de adaptac;ao dos animals, a caatinga 

nativa, por sl so, parece ser insuf iciente para fornecer os 

requerimentos energeticos de caprinos e ovinos em pastoreio, 

durante toda a estac;ao seca, e os requerimentos prote1cos pelo 

menos durante os meses mais cr1ticos da mesma. 

3 ) 0 -r a 1 e a m e n t o o r d e n a d o d a c a a t i n g a p a r e c e a u m e n t a r o t e o r d e 

pro t e 1n a b r u ta , o cons um o , e a dig es ti b i l id ad e d a ma t er i a 

organica das dietas de caprinos e ovinos. Esta pratica, por si so 

parece ser suficiente para fornecer os requerimentos prote1cos de 

caprinos e ovinos em pastoreio durante a epoca seca, muito embora 

novos estudos devam ser conduzidos nesta area. 

4) Apenas o raleamento da caatinga parece nao ser suficiente para 

fornecer os requerimentos energeticos de caprinos e ovinos em 

pastoreio durante a epoca seca, e a suplementac;ao energetica 

parece ser uma pratica recomendavel, pelo menos durante boa parte 

d a e s ta ~a o s e c a . 
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TABELA 7. Condi~oes enfrentadas por caprinos e ovinos em pastoreio na regiao de 
Sobral, Ceara e possibilidades de satisfazerern seus requerirnentos 
nutricionais durante a epoca seca. 

OVINOS CAPRINOS 
.., 

CONDICOES 
I 

Prote:lna Energia Prote:!na Energia 

(g/dia) (Mcal/dia) (g/dia) (Mcal/dia) 

Requerirnentos 53 1,78 49 1,98 

Caatinga 53,4 1,27 53,4 1,27 

70% DIGMO 1,78 -- 1,78 

78% DIGMO 1,99 -- 1,99 

3,1% CONMO 1,79 -- 1,79 

3,5% CONMO 2,02 -- 2,02 

55% DIGMO + 2,6% CONMO 1,66 -- 1,66 

55% D~GMO + 2,6% CONMO + SUP 2,00 -- 2,00 

DIGMO = Digestibilidade da rnateria organica. 

CONMO = Consurno de rnateria org~nica. 

SUP = Suplernentayao. 



Em sumario, existe uma car~ncia imediata para condu~ao de 

trabalh~s visando a determina~lo dos requerimentos energeticos de 

caprinos e ovinos na regiao do tropico semi-arido. Ao mesmo 

t e m p o , e x i s t e a n e c e s s i d a d e d e u m ma i o r n um e r o d e . d a d o s s o b r e a 

quantifica~§o detalhada do montante de energia fornecido pela 

caatinga manejada em diferentes situa~oes, e em diferentes epocas 

do ano. 

Somente de posse de um volume de dados suficiente nas duas 

areas acima citadas, poder-se-a sugerir sistemas de manejo 

adequados para a cria~§o de caprinos e ovinos na regiao do 

tropico semi-arido. 
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BACTERIAL ISOLATIONS AND SHI TITERS ASSOCIATED WITH 
CASEOUS LYMPHADENITIS IN A SLAUGHTERHOUSE SURVEY 

OF GOATS AND SHEEP IN NORTHEAST BRAZIL 

Corrie C. Brown, Harvey J. Olander and F. Selmo Alves 

University of California at Davis and 
National Goat Research Center (EMBRAPA) 

ABSTRACT - A survey of caseous lymphadenitis was conducted at a 

goat and sheep slaughterhouse in northeastern Brazil. One 
hundred and fifty-eight goats and 43 sheep were examined for the 
presence of abscesses, with bacterial culturing for the etiologic 

agent. Blood was collected simultaneously for determination of 
serologic titer via the synergistic hemolysis inhibition (SHI) 
test which measures antibodies to an exotoxin of Corynebacterium 
pseudotuberculosis. Twenty-two of 158 (14%) of the goats had 
abscesses~-witl115-of these 22 having mediastinal or pulmonary 
lesions (9.5% of total). Two sheep had abscesses, both with 

internal organ involvement. C pseudotuberculosis was the most 
frequently isol:ited organism. Of 7 goats with confirmed C 

pseudotuberculosis lesions, 6 were positive via the SHI test. 
Both-oT-th_e_sheep-w i t h a b s c e s s e s ha d p 0 s i t i v e s H I t i t e r s • T h e 

proportion of serologic reactors w~s greater than the proportion 
of animals with abscesses. The SHI test may be detecting 

subclinically infected animals. 

Index terms: 
Brazil. 

Goats, Sheep; Caseous lymphadenitis, Northeast 
I 

I 

ISOLAMENTOS BACTERIANOS E T1TULO SHI ASSOCIADOS COM LINFADENITE 
CASEOSA NUMA PESQUISA DE CAPRINOS ,E OVINOS REALIZADA NUM 
MATADOURO NO NORDESTE DO BRASIL 

RESUMO - Fol conduzido num ma.tadouro no Nordeste do Brasil um 
levantamento de linfadenite caseosa de caprinos e ovinos. Foram 

examinados 158 caprinos e 43 ovinos com preseni;a de abscessos e 
feito culture bacteriana para saber o agente etiol6gico. 
Simultaneamente, era coletado sangue para determinar o t1tulo 

sorol6glco pelo teste de iniblc;ao da hem6lise sinergica (SHI 
test) o qual mede anticorpos para a .exotoxina doCorynebacterium 
pseudotuberculosis. Dos 158 caprinos 22 (14%) tinham abscessos, 

com 15 dos 22 tendo les6es mediastinal ou pulmonar (9.5% do 
total). Dols ovinos tlnham abscessos, ambos com envol'-?'imento 

interno do orgao. 0 organismo mais ~requentemente lsolado fol ~ 

pseudotuberculosis. De 7 caprinos com les6es confirmadas de C 

~~~~i~~~~~££~!~~!~' 6 foram positivo pelo SHI test. Ambos os 
ovinos com abscesses tinham SHI test t1tulo positivo. A 
p r o p o r c; a o d o s re a g i d o s s o r o l 6g i ca me n t e f o i be m ma i o r q u e a 
proporc;ao de 'lnlmnis com abscessos. 0 teste de inibic;ao da 
hemolise sinergica pode ser util para detectar animals infectados 
subclinicamente. 

169 



Term o s par a index a ~a o : Caprinos, Ovinos, Linfadenite caseosa, 
Nordeste do Brasil. 

Introduction 

C a s e o u s 1 y m p h a d e n i t i s ( C L A ) , c a u s e d b y _f o r r_~.£.~£.!.~E...!:..~~ 
pseudotuberculosis, is a disease of worldwide importance in sheep 
and goats (Burrell, 1980; Maddy, 1953; Nairn et al., 1977). It 
is characterized by abscessation of one or more lymph nodes, most 
commonly the large superficial nodes. The disease is insidious 
and there is increasing recognition of the involvement of 
internal nodes in the so-called visceral form of the disease. 

Economic losses due to caseous lymphadenitis are most severe 
in the disseminated visceral form which can result in loss of the 
animal's value by wasting, death or carcass condemnation due to 
the extensive internal abscesses (Stoops, et al., 1984). 
Visceral 'CLA has been implicated as one of the major causes of 
ill-thrift, the. "thin ewe syndrome," in the United States 
(Renshaw et. al., 1979). Other occult losses can occur from a 
decrease in reproductive efficiency when internal abscesses are 
present (Gates et. al., 1977) Economic effects of the 
superficial form of CLA are less well-documented. A decrease in 
milk production has been reported in a dairy goat herd with a 
high incidence of mammary ..f £~~~i~!~.£.~E.£~l~~..!:..~ abscesses 
(Burrell, 1980), and hide values can be drastically slashed by 
flaws due to superficial abscesses (Figueiredo et. al,, 1982). 
Finally, concern about the spread of CLA can lower the market 
v a 1 u e o f an an i ma 1 w i th a s up e r f i c i a 1 o r skin; abs c e s s . 

Control of CLA has been an area of major concern. 
Introduction of an infected animal into a previously uninfected 
herd can result in a surge of abscesses two to three years later 
(Ashfaq & Campbell, 1979; Ayers, 1977). Once endemic, it is 
almost impossible to eradicate as antibiotics are unable to 
penetrate the thick capsule of the abscess (Ashfaq, 1979), 
organisms can survive and persist in soil and on fomites 
(Augustine & Renshaw, 1982), and there are, as of yet, no 
commercially available vaccines in this country. 

Diagnosis of CLA is straightforward when a mature 
superficial abscess is present. The abscess material is 
chasracteristically light green and slightly dry. The etiologic 
agent, C pseudotuberculosis, is readily cultivated on blood agar 
under normal aerobic conditions. However, prior to S·Uperficial 
abscess formation and in all cases of abscesses in internal 
nodes, the infection is not obvious on clinical examination. A 
reliable diagnostic assay is needed to detect animals with 
internal abscesses or in the sub-clinical phase of infection. 
Such a test would be of great benefit in protecting clean herds 
against introduction of infection and would allow for earlier 
diagnosis and earlier and more economic culling of those animals 
with visceral lesions. 
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The ~ynergistic ~emolysis inhibition (SHI) test is a 
serologic assay which measures antibodies to. the exotoxin of C 
pseudotuberculosis (Knight, 1978). ·Originally designed for use 
in horses, it has been applied to goats with caseous 
lymphadenitis in an experimental setting with promising results. 

This study was undertaken to examine the reliability of the 
SH I t e s t f o r d e t e c t in g th e p re s e n c e o f ab s c e.s s e s , b o th e x t e r n a 1 
and internal, in field cases of CLA in sheep and goats. In the 
process, a rough estimate was obtained of the prevalence of both 
serologic reactivity and C pseudotuberculosis abscesses in 
s 1 au g h t e r h 0 u s e s p e c i mens in 0 n eof-theworJ:d's-m 0 s t c 0 n cent r a t e d 
goat and sheep producing areas. 

Materials and Methods 

A survey of 200 adult animals (158 goats, 43 sheep) was 
undertaken at the municipal slaughterhouse of Petrolina in 
northeastern Brazil during the month of August 1984. 

All animals were inspected briefly antemortem for the 
presence of any enlarged superficial lymph nodes or obvious signs 
of disease. 

Blood for serology was collected at the time of 
ex sang u in at ion. Super f i c i a 1 nodes were pa 1 p-a·t e d prior to 
skinning and examined again when the hide was removed. Viscera 
w e r e i n s p e c t e d , w i t h s p e c i a 1 a t t e n t i o n t o s p 1 e e n ·a n d t h e 
meseri.teric, tracheobronchial, and mediastinal lymph nodes. 
L u· m b a r n o d e s w e r e c h e c k e d i n s i t u w i t h i n t h e c a r c a s s • P u r u 1 e n t 
material was collected from all abscesses ~or bacteriologic 
culturing. 

Samples for bacteriology were plated directly onto beef 
blood agar and incubated aerobically at 37°c. Identification was 
based on standard methods. 

Serum samples were processed via the SHI test which is 
described elsewhere (Knight, 1978). 

Results 

A total of 158 goats (42 does and 116 bucks and castrated 
males) were examined. A wide range of ages was represented, with 
a mean of 2.1 years. All animals were of mixed br~eding. A 
total of 25 abscesses were found in 22 animals (13.9%). Sixteen 
goats had internal lesions only, five goats had external lesions 
only, and one animal had both external and internal abscesses. 
Body distribution and frequency of the 25 abscesses is summarized 
(Table I). The most frequently affected site was the mediastinal 
lymph node, with 1.3 animals (8.2%) having an abscess at this 
location. In two of these animals, the mediastinal abscess had 
extended to involve abscessation of the pulmonary parenchyma. 
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TAB L E I • ,B o d y 1 o c a t i on a n d f re q u en c y o f 2 5 a b s c e s s e s d i s co v e r e d 
at slaughter in 22 goats. 

Internal abscesses 
mediastinal lymph node 13 
tracheobronchial lymph node 2 
lung 2 
spleen 1 
lumbar lymph node 1 

Superficial abscesses 
parotid lymph node 
mandibular lymph node 
prescapular lymph node 
prefemoral lymph node 
subcut~neous tissue 

2 
1 
1 
1 
1 

Two other animals had abscesses in the tracheobronchial node, 
making a total of 15 goats (9.5%) with thoracic lesions. In all, 
17 animals (10.7%) had internal abscesses. 

The 43 sheep examined included 15 ewes and 28 rams and 
wethers. Ages ranged from 1 to 6 years, with the mean being 2.2 
years. Most were mixed breed hair sheep. Abscesses were found 
in only two animals. One animal had a single tracheobronchial 
node abscess. The other displayed multiple lesions including an 
extensive subcutaneous pectoral abscess and series of abscesses 
in the mediastinal nodes, tracheobronchial nodes, and liver. 

Of 21 abscesses cultured, 3 were from the sheep, and C 
pseudotuberculosis was su~cessfully isolated from each. Of th~ 
18 swabs from the goat abscesses, C pseudotuberculosis was 
isolated from 4 in pure c~lture and from another-3in-comblnation 
with either Staphylococcus sp. or Gram negative rods. One 
a b s c e s s y i e 1 d ed-only-Moraxel 1 a ~!_~. Gram neg a t i v e r 0 d s we re 
cultured from all of the remaining 10 abscesses. Isolates 
included..§_~.!__!_, Enterobacter sp., Pseudomonas, and others which 
were not identified. 

S e r o 1 o g i c re s u 1 t s f o r the go a ts· a re p re s en t e d ( Ta b 1 e I I ) • 
Forty-six percent of the animals were serologic reactors; 54% 
were serologically negative. Of the 22 animals with abscesses, 
20 (19%) had positive titers. Of the 7 animals with confirmed C 
pseudotuberculosis abscesses, 6 had positive titers (85.7%). Two 
abscessed animals had negative titers. In one of these animals 
only gram-negative rods were cultured from the abscess. The 
other animal had only a very small (0.5 cm diameter) well walled
off mediastinal abscess, from which C pseudotuberculosis was 
successfully isolated. - -----~--~-----~ 

Serologic results for the sheep are presented (Table III). 
Fourteen percent had positive titers; 86% had negative titers. 
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Both sheep with C. ~~~~~~!~~~~!~~!~ abscesses had positive 
titers. 

TABLE II. Incidence of serologic response and presence of 

abscesses in 158 goats. 

Animals with positive 
SHI titer (73) 

Animals with negative 
SHI titer (85) 

Animals 
with abscesses 

( 2 2) 

20 

2 

Animals 
without abscesses 

( 13 6) 

53 

83 

TABLE III. Incidence of serologic response and presence of 

abscesses in 43 sheep. 

Animals with positive 
SHI titer (6) 

Animals with negative 
SHI titer (37) 

Animals 
with abscesses 

( 2) 

2 

0 

Discussion 

An~mals 

without abscesses 
(41) 

4 

37 

A striking finding in this study was the high incidence of 

abscesses (13.9%) in a.pparently health,y goats. The majority of 

these abscesses wer.e internal. Of 22 abscessed goats, 17 (7i%) 

had internal lesions, and in all but one case, these were in the 

absence of external abscesses. rntrathoracic locations were 

most popular, with ~~diastinal node abscesses seen in 11 of these 

22 (52%) goats and tracheobronchial nodes and pulmonary 

pare n ch y ma 1 abscesses o cc u·r ring in 4 of these 2 2 ( 1 8 % ) • This 

preponderance of internal, primarily intra thoracic, lesions in 

the absence of external abscesses suggests that inhalation may be 

playing a role in transmission. Although methods of transmission 

of CLA have been the subject of some speculation, there is 

widespread support for abraded skin or oral mucous membranes as 

most probable portals of entry (Nagy, 1976; Asfaq & Campbell, 
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1980). Thoracic lesions have been produced by intradermal or 
subcutaneous inoculation of cultures and so hematogenous origin 
of abscesses in pulmonary nodes or parenchyma has been proposed 
(Nairn & Robertson, 1974). But in this study, the prominence of 
thoracic lesions in the absence of any involvement elsewhere in 
the body provided strong support for an airborne mode of 
transmission. C pseudotuberculosis is capable of long-term 
s u r v i v a 1 i n s o i 1- (Augustine&Rensi1aw, 1 9 8 2 ) • Pe r hap s th i s a re a 
of Brazil which is hot, dry, and dusty throughout the year 
provides optimal conditions for generating a bacteria-laden dust 
aerosol which could be carried past the defenses of the upper 
respiratory tract and into the lung. 

The recovery rate of C pseudotuberculosis from goat 
abscesses was disappointingly Iow~-1n-a1I-cases~-the abscess 
material had the characteristically light green slightly dry 
appearance which is the organism's trademark. Although samples 
were handled in as sterile a manner as possible, many of the 
primary plates were overgrown with contaminants, making it very 
difficult to pick out the desired colony. This contamination is 
believed responsible for the inability to isolate C 
pseudotuberculosis from any of the abscesses. Another reason may 
be sampling from a sterile portion of the abscess. A third 
reason to be considered is that abscesses were caused by 
organisms other than ~ pseudotuberculosis. 

An attempt was made to examine SHI titers in field cases of 
the disease. Of 7 goats from which C ~~~~i~!~~~~~!~~is was 
isolated, 6 (85.7%) had SHI titers greater than or equal to 1:32. 
Of the total 22 animals with abscesses, 20 (90.9%) were 
serologically positive (titer of 1:4 or greater). And of all 
goats, 46% were serologically positive. In s~eep, both animals 
with abscesses (C pseudotuberculosis isolated successfully from 
each animal) had positive titers. In total, 13.9% of sheep were 
serologically positive. 

Although the SHI test was positive for 6 of 7 (85.7%) goats 
and 2 of 2 sheep (100%) with ~ pseudotuberculosis abscesses, the 
numbers involved in this study are too small to make any 
definitive statements concerniug the sensitivity of the SHI test 
for detecting animals with caseous lymphadenitis. However, 
previous work in an experimental setting indicates that 
sensitivity and specificity of the SHJ test are very good (Brown 
et. al., 1985. In both sheep and goats, the percentage of 
serologic reactor-s was mucb greater than the percentage of 
animals with abscesses. CLA is noted for its chronic, reGurring 
nature and the possibility exists that animals once infected 
develop persistent antibody titers. They may then harbor the 
organism for- a subsequent recrudescence. 

If positive SHI titers in animals without any current 
evidence of abscesses are a reflection of an infected carrier 
state, then the SHI test could be useful in a test-and
eradication scheme, with culling of animals that are strongly 
seropositive. 
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PROTECTION OF GOATS AGAINST INTRADERMAL CHALLENGE 
WITH CORYNEBACTERIUM PSEUDOTUBERCULOSIS BY A TOXOID VACCINE 

Corrie C. Brown, Harvey J. Olander, Ernst L. Biberstein 
and Susan M. Morse 

University of California-Davis 

ABSTRACT - Two groups of 5 goat kids each were vaccinated 
subcutaneously twice at a two-week interval with 2 different 
concentrations of a formalized exotoxin of Corynebacterium 

~~~~i~~~~~~~l~~!~ along with Freund's incomplete-aa}Uvan~ 
Twenty days subsequent to the second vaccination, these kids, 
along with four unvaccinated controls, were inoculated 
intradermally with live C pseudotuberculosis. Animals were 
m 0 n i t 0 r e d f 0 r 1 3 w e e k s • - A t-necropsy_S_ofth e 1 0 v a c c i n a t e d 
animals had no C pseudotuberculosis lesions, 3 had abscesses 
1 i m i t e d i 0 t h e in oculatlonslte-and-d. r a i n i n g 1 y m p h n 0 d e ' a n d 2 
ha d d i s s e m i n a t e d b a c t e r i a 1 1 e s i on s . In th e 5. u n v a c c i n a t e d 
controls, 4 had disseminated abscesses and the fifth had a single 
abscess in an internal node. Serologically, 9 of the 10 
vaccinat~d animals developed positive antibody titers to the 
organism's exotoxin within one week post-infection. The tenth 
seroconverted one week later whereas the group of control animals 
required three weeks to develop a positive antJbody 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 fragmentJd 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. 

Index terms: Goats, Gaseous lymphadenitis, Vaccine. 

- , 
PROTE~AO CONTRA 0 DESAFIO INTRADIBMICO DO C PSEUDOTUBERCULOSIS 
USANDO UMA VAGINA TOXOIDE PARA CABRAS 

RESUMO Dois grupos de 5 cabritos foram vacinados 
subcut~neamente duas vezes em intervalos de duas semanas, com 
diferente concentraqoes da exotoxina de Corynebacterium 
~~~i~~~~erc~l~~!~ formalizada com adjuvante-lncompleto-de 
Freund' s . V int e d i as de pois d a s e gun d a v a c:i n a q·a o , es t es 
cabritos, com 5 controles nao vacinados, foram inoculados 
intradermicamente com C pseudotuberculosis vivos. Os animais 
f o r a m o b s e r v a d o s d u r an te-13semaD.as-:--'Na-n e c r o p s i a d e s d o s 1 o 
animais vacinados nao tinham lesoes de C pseudotuberculosis, 
t r e s t i n h a m a b s c e s s 0 s 1 i m i t a d 0 s p a r a 0 la do-do-inoculado-ed 0 

linfonodo drenado, e dois tinham lesoes bacteriana disseminada. 
Em 5 controles n§o vacinados, 4 tinham abscessos disseminados e o 
quinto tinha um Gnico abscesso em um linfonodo interno. 
S or o 1 6g i ca me n t e , 9 d o s 1 0 an i ma i s v a c i n a d o s des en v o 1 v e ram 
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anticorpos t1tulo positivo para a exotoxina do organismo dentro 
d e u m a s e ma n a p os - i n f e c ~a o . 0 d ec i m o s o r o c o n v e r t i d o u m a s e ma n a 
tarde, visto que o grupo de animais controle necessitou tr~s 

semanas para desenvolver uma resposta anticorpos positivo. 
Antic or po s par a a ex o toxin a no pr inc 1p i o d a inf e c i; a o pod e 
proteger contra a expansao do organismo. Todos animals foram 
injectados intradermicamente em regular· intervalos com um teste 
reagente de pele feito de fragmentos de celulas bacterianas. Nao 
houve reai;oes positivo de pele antes da infeci;ao experimental. 
Depois da infeci;ao experimental as reai;oes cl1nicas aparente 
aumentaram por todo o experimento. 0 teste de pele pode ser util 
em c e r ta s s i tu a ~5 es c 1 1n i c as e exp e r i men ta i s • 

Termos para indexai;ao: Caprinos, Linfadenite caseosa, Vacina. 

Introduction 

Gaseous lymphadenitis (CLA) of goats is recognized as a 
worldwide problem and a serious cause of economic loss to the 
goat industry (Burrell, 1981; Ashfaq & Campbell, 1980). Caused 
by Corynebacterium pseudotuberculosis (formerly~~~~), it is a 
chronic disease in which one or moie lymph nodes, usually the 
larger superficial nodes, become abscessed. Less frequently 
internal nodes may be involved in a more serious visceral form of 
the disease. 

Control of CLA has been challenging. The long incubation 
p_eriod and the recurring nature of the disease with clinically 
quiescent periods between bouts of abscess formation often make 
it impossible to distinguish between infected carrier animals and 
uninfected individuals. Introduction of an- in{ected animal into 
a "clean" herd can result in a wave of abscesses two to three 
years later (Campbell et al., 1982). Once established, the 
disease is virtually impossibe to eradicate. The thick wall of 
the abscess renders it refractory to antibiotic therapy (Ashfaq & 
Campbell, 1979); the organisms are able to survive and persist in 
the soil and on fomites (Augustine & Renshaw, 1982a, 1982b); and 
attempts at environmental sanitation to decrease the incidence 
have been only marginally successful (Burrell, 1981). 

Development of an efficacious vaccine would be valuable in 
efforts to control caseous lymphadenitis. Various preparations 
have been tested in sheep. Vaccination of lambs with whole cells 
or cell walls of C pseudotuberculosis resulted in a decreased 
number 0 f p u 1m0 n ar y--abscesses-as-comp are d t 0 c 0 n tr 0 1 s a f t er 
intravenous challenge (Brogden et al., 1984). Formalized 
exotoxin protected sheep against a challenge of purulent material 
placed on fresh skin cuts (Nairn et al., 1977). A commercially 
made toxoid, "Glandvac" (Commonwealth Serum Laboratories, 
Melbourne, Australia) has recently become available for use in 
sheep in Australia. In a limited experimental trial, this 
commercial toxoid demonstrated some protection against challenge 
in Angora goats (Anderson & Nairn, 1984). 
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It was the aim of this study to examine the efficacy of a 
formalized exotoxin in producing protection against disseminated 
abscesses after intradermal challenge with C pseudotuberculosis 
in goats. Developing humoral and cell-mediated immune responses 
were evaluated using serology and skin testing, respectively. 

Materials and Methods 

To make the toxoid, a strain of C pseudotuberculosis was 
g r 0 w n i n b r a i n - h e a r t i n f u s i 0 n b r 0 t h f or--i:11ree-aa.YS-and-the n 
centrifuged. The supernatant (toxin) was vacuum filtered and 
titrated to determine hemolytic activity (Knight, 1978). Three 
percent formalin was added. 

Fifteen male goats, three weeks of age and seronegative for 
C pseudotuberculosis by the synergistic hemolysis inhibition 
( s 81-) -test(Tnigh.t--:---19 7 8 ) , were s e p a r a t e d -in t o th r e e - g r o u p s o f 
equal size. Goats in Group I were vaccinated subcutaneously, 
twice, at a two week interval with O.Sm'l of toxoid plus Freund"s 
incomplete adjuvant (Sigma Chemical Company, St~ Louis, Mo.). 
Goats in Group II were vaccinated in exactly the same manner, but 
received double the dose of toxoid (l.Oml). Group III goats were 
left as unvaccinated controls. 

Twenty days after the second vaccination, all fifteen goats 
were inoculated intradermally with 4.2 X 10 (Augus_t.ine & Renshaw, 
1982a) colony forming units of live ~ pseudotuberculosis. 

Animals were monitored clinically throughout the duration of 
the trial, with frequen_t blood sampling f~r hematologic and 
serologic examination. Serologic tites were ootained by the SHI 
method as d~s~ribed (Knight, 1978). 

A skin test reagent was made from killed, fragmented 
bacterial cells and skin testing carried out prior to challenge 
and at regular intervals post challenge. Reactions were 
measured, with skin punch biopsies performed at 72 hours after 
testing. In a test to verify that animals were not becoming 
sensitized to the antigen as a result of testing, five age
matched seronegative kids from the original herd were inoculated 
with the antigen three times at three-week intervals, and the 
reactions were measured and biopsied. 

All 15 goats were killed at 13 weeks post challenge. Any 
abscesses seen at necropsy were cultured. Major vJscera and 
portions of major lymph nodes were examined histopathologically. 

Results 

Clinical effects of vaccination - G~oup I animals had no 
abnormal-cllnical-slgns-after-thefirst vaccination, but for a 
short period following the second vaccination, one animal was 
depressed, and another was lame in the limb closest to the 
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vaccination site. In Group II, two· animals were febrile, three 
were lame~ and one had diarrhea following the first vaccination. 
After the second vaccination one animal was depressed, febrile, 

·and diarrheic. Three of 10 vaccinated goats developed transient 
fibrous swellings at the vaccination site. 

~~~i~~!!~~ ~f ~!!~!~~! i!~~~~ - All goats had a febrile 
episode of 24-48 hours following challenge. During the next four 
weeks all developed suppurative ulcerating lesions at the 
inoculation site and variably enlarged right prefemoral lymph 
nodes. In all other respects animals remained clinically normal. 

Clinical pathologic examination - Within 
ch a 1 len_g_~--a 11--v-acc-inat ed-animafs- a n d f 0 u r 
transient leukocytosis and neutrophilia. Packed 
plasma protein values remained constant. 

two weeks after 
controls had a 
cell volume and 

Gross pathologic and bacteriologic examinations C 
p s e u d otuber c uTosis-was-i so1a t e<l-.from-suppura t Cve-1.esions--at the 
intradermal inoculation sites of all 13 animals which were 
sampled within the first month after inoculation. 

The distribution of body abscesses and cultural examination 
results obtained at necropsy are summarized (Table 1). In the 
Group I vaccinates one animal had no lesions, two had abscesses 
confined to the local lymph node, one had abscesses at both the 
local node and the inoculation site, and one had multiple 
abscesses. In the Group II vaccinates three were free of 
lesions, one had a small abscess at the vaccination site 
(negative for C pseudotuberculosis), and only one had multiple 
1 es i 0 n s . 0 f the-controls-four-had d is s em in a t e d abs c es s es ' and 
one had a single abscess within a lumbar node. 

Histopathologic examination of necropsied ~~~!~ - In one 
G r 0 u p __ I_I_a_n-Cm_a_l--whlc h-:-had-no-gr 0 SS abscess-at n e c r 0 p s y b 0 t h 
mandibular lymph nodes had several microscopic foci of caseation 
necrosis within the cortices. Special staining failed to 
demonstrate any bacteria. Other significant histopathologic 
findings we re 1 i m i t e d t.o the gr o s s 1 y abs c es s e d 1 y mph node s . 
Nodal parenchyma was pushed aside by an expansive central mass 
composed of dead and dying macrophages and eosinophilic debris, 
all surrounded by a band of fibrous tissue containing aggregates 
of lymphocytes. Special staining highlighted clumps of gram
positive coccobacilli scattered throughout the central necrotic 
mass. 

~~~~.!..~Kl. - 0 n 1 y on e o f th e v a cc i n a t e d a n i ma 1 s d e v e 1 o p e d a 
positive titer (1:8) subsequent to the second vaccination. 
Within one week after challenge, nine vaccinated goats became 
seropositive, and the tenth animal seroconverted at two weeks 
post infection (p.i.). In the unvaccinated controls, only one 
goat had a positive titer by ten days p.i., with all being 
seropositive by three weeks p.i. Mean group titers are presented 
(Fig. 1). In no case did any animal's titer revert to negative. 
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TABLE 1. Distribution of body abscesses at necropsy in goats 
in o cu l·a t e d with ~ pseudo tuber cu 1 o sis. 

Animal No. Abscesses seen at necropsy 

GROUP I 
l 
2 
3 
4 

5 

(VACCINATED WITH 0.5ML TOXOID) 
Right prefemoral lymph nod, 
Right prefemoral lymph node 
None 
Inoculation site, and 

right prefemoral 
lymph node 

Inoculation site, 
right prefemoral, 
right lumbar 

lymph nodes, 
pleural abscess 

GROUP II (VACCINATED WITH lML TOXOID) 
6 Inoculation site, 

7 
8 
9 

10 

right prefemoral, 
tracheobronchial 

lymph nodes, 
pulmonary abscess 

None 
Vaccination site 
None 
None 

GROUP III (UNVACCINATED CONTROLS) 
11 Inoculation site, 

12 

13 
14 

1 5 

right prefemoral, 
tracheobronchial 

lymph nodes, 
splenic abscess 

Right prefemoral, 
mediastinal, 
tracheobronchial, 
left mandibular 

lymph nodes 
Right lumbar lymph node 
Inoculation site, 

right prefemoral, 
right lumbar, 
tracheobronchial, 
right parapharyngeal 

lymph nodes 
Inoculation site, 

right prefemoral, 
right lumbar, 
glossopharyngeal 

lymph nodes 

18 1 

Bacterial isolation 

C pseudotuberculosis 
C pseudotuberculosis 

C pseudotuberculosis 

C pseudotuberculosis 

C pseudotuberculosis 

Streptococcus viridans 

C pseudotuberculosis 
G p s. e u d o tube r cu 1 o s i s 

Pseudomonas spp. 
C pseudotuberculosis 

C pseudotuberculosis 

C pseudotuberculosis 

C pseudotuberculosis 

C pseudotuberculosis 
C pseudotuberculosis 
C pseudotuberculosis 

Acinetobacter sp., 
and 

Calcoaceticus sp. 
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Skin test results - There was no grossly observable reaction 
in anYof ~age..;matched uninfe.cte.d kids, H·istologically, four 
of these five kids had a slight increase in cellularity around 
v es s e 1 s w hi c h was o f e q u a 1 s e v e r i t y a t a 1 1 th r e.e s amp 1 i n g 
periods. Cell types were predominantly lymphocytes a.nd 
macrophages, with a scattering of neutrophils. In the 
experimental kids there was no clinical response to skin testing 
p r i o r to v a cc in a ti on o r a f t er v a c c in a t ion b-u t · be f o re ch a 11 en g e. 
T he h i s t o 1 o g y o f t he s e b i o p s i e s w a ·s s i m i 1 a r t o tho s e t a ken f r o m 
the uninfected age-matched animals. After challenge all animals 
developed measureable reactions in response to skin testing. 
Mean diameters and indurations (double fold skin thickness) for 
the three groups after challenge are presented (Table 2). In all 
groups, there was a progressive increase in diameter between 10 
days and four weeks p.i., and then again between .eight and twelve 
weeks p.i. By light microscopy, these reactions consisted of 
focal yet spreading peri-vascular aggregates of macrophages and 
lymphocytes, and occasionally neutrophils. After one month post
infection, thrombosis of venules was a prominent feature, along 
with fibrin, edema, and often microabscesses. 

TABLE 2. Clinical skin test responses (cm) at 72 hours in all 
thr.ee groups. 

Time post challenge 

10 days 4 weeks 8 weeks 12 weeks 

GROUP I (VACCINATED WITH 0.5ML TOXOID) 

diameter 0.73±.13 1.60±.13 1.56±.05 1.80±.14 

inuuration 0.61±.10 1.17±.12 1.12±.05 1.20±.14 

GROUP II (VACCINATED WITH lML TOXOID) 

diameter 0.76±.08 1.52±.06 1.52±.08 1.60±.10 

induration 0.50±.05 1.07±.10 0.88±.05 1.00±.05 

GROUP III (UNVACCINATED CONTROLS) 

diameter 1.20±.20 1.66±.14 1.64±.02 1.86±.04 

induration 0.70±.10 1.03±.14 1.00±.05 0.92±.05 

183 



Discussion 

Three months after challenge, 8 of the 10 vaccinated goats 
were free of disseminated C pseudotuberculosis lesions, whereas 
i n the u n v a c c in a t e d c o n t r o 1 s , 4 o f 5 ha d d i s s e m in a t e d b a c ·t e r i a 1 
lesions. Chi-squared test revealed significance (X 2 =5.0) at 
P(.05. Although only one vaccinated animal had a measurable 
titer prior to infection, all but one developed strong positive 
titers within one week post-infection. In contrast no 
unvaccinated controls were seropositive until three weeks p.i. 
Antibodies to the exotoxin in the immediate postinfection period 
may have a protective effect. The exotoxin of C 
pseudotuberculosis, a phospholipase D, acts on sphingomyelin and 
has been shown in vitro to have a lytic effect on endothelial 
c e 11 s (car n e & Ono ne;-19 7 8). It is th 0 ugh t t 0 fun ct i 0 n in vi v 0 

a s a p e rm ea b i 1 i t y fa c t o r ( J o 1 1 y , 1 9 6 5 ) , a 1 1 ow i n g f o r 1 o c a 18 pread 
of the organism and increasing the bacteria's chances of being 
carried to more distant sites (Brown, et al., in press). Anti
exotoxin antibodies present ln the initial multiplication period 
may limit the local spread and general dissemination of the 
organism. 

Protection was not complete, however. Of ten vaccinated 
animals two had disseminated abscesses at necropsy. The 
challenge dose of 4.2 X 10 6 CFU deposited directly intradermally 
was much higher than what might be expected under natural 
conditions. Although the mode of transmission of CLA in goats 
has not been firmly established, it is thought that contact of 
skin abrasions with contaminated soil or fomites is likely (Hein 
& Cargill, 1981). A gram of pus may contain 10 6 to 10 7 CFU of C 
pseudotuberculosis (Augustine et al., 1982), but as this pus 
becomes--drled-and dispersed in ~ 0 i 1 0 r 0 n f 0 mites' the 
concentration would fall, so that a natural challenge dose would 
be considerably lower than 4 X 10 6 CFU. 

Skin testing may prove a useful tool for monitoring 
infection or exposure to C pseudotuberculosis. None of the 
an i ma 1 s re s p on de d s i g n i f i can t ly-prlor-to-infecti on , and re pea t e d 
testing of age-matched uninfected controls was consistently 
clinically negative. All infected animals responded positively 
at each testing period. At 4 and 8 weeks p.i. the reactions were 
more extensive than at ten days p.i., with larger diameters and 
increased mononuclear cellularity, fibrin exudation, and 
th r om b o s is e vi de n't his to 1 o g i ca 11 y. These reactions were even 
more pronounced at 12 weeks p.i. indicating the sequential 
development of a cellular immune response. Since C 
.e_~~~i~~~_\?_~E.£~!~~!~ i s k n o w n t o f u n c t i o n a s a f a c u 1 t a t i v e 
intracellular parasite (Hard, 1972), the development of a cell
mediated response would be expected to aid in protection. This 
skin testing may have a place in examining immune responses in 
experimental situations or in field cases where serology is 
impractical. 

A surprising histologic feature of the. skin biopsies was the 
p r e s e n c e o f t h r o m b o s i s a n d- m i c r o a b s c e s s e s a 1 o n g w i t h t h e h e a v y 
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mononuclear cell infiltrate in many of those samples taken four 
w e e k s p • i • a n d 1 a t e r . T h e s k i n t e s t a n· t i g e n w a s c r u d e , 
cons is ting of a s us pens ion of bacteria 1 c e 11 fragments made by 
passage of killed whole cells through a high pressure apparatus 
( 2 0, O O 0 psi), and so a wide range of antigens inc 1 u d i.n g not on 1 y 
desired cell wall components but als~ cytoplasm and subcell~lar 
organelles was presented to the immunocytes. A reaction to these 
non-specific organelles may account for some of the mild 
histologic responses seen in the uninfec-ted animals. Also, 
exotoxin is present in small amou·nts in both the cytoplasm and 
the cell wall. Therefore, as antibodies to the exotoxin 
developed, there was a greater chance of a local Arthus reaction 
with thrombosis, infarction, and subsequent neutrophilic 
invasion. Another possiblity is that thrombosis was due directly 
to the action of the exotoxin, which is lytic for endothelial 
c e 1 1 s i n v i t r o • H o w e v e r , t h e s k i n t e s t r e a g e .n t w a s h e a t e d t o 
1 O O ° C for -fSffii n u t e s w hi ch s ho u 1 d ha v e de s t r o ye d a 1 1 ex o to x in 
activity (Carne, 1940). Purifying the skin test reagent to 
remove e.x o toxin and c y top 1 as mi c components sh o u 1 d res u 1 t in 
increasing the specificity of the test for detection of cell
mediated immunity to C pseudotuberculosis. 
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SKIN TEST RESPONSES TO THREE DIFFERENT ANTIGENS IN GOATS AND 
SHEEP NATURALLY INFECTED WITH CORYNEBACTERIUM PSEUDOTUBERCULOSIS 

Corrie C. Brown, Harvey J. Olander and F. Selma Alves 

University of California-Davis and 
National· Goat Research Center (EMBRAPA) 

ABSTRACT - Nineteen goats and 18 sheep, all with histories of 
recent Corynebacterium pseudotuberculosis abscesses, were skin 
tested wfthTreagents-a-crude-an tigenof for ma 1 in-killed c 
pseudo~uberculosis bacterial cells, purified protein derivativ~ 
of Mycobacterium avium (PPD-A) and PPD-B (Mycobacterium bovis). 
Eighteen goats (95%) and 8 sheep (57%) had positiveskln 
reactions to the specific C pseudotuberculosis bacterial antigen. 
The failure of one goat to react was attributed to anergy. Skin 
testing w(th a specific antigen may b~ useful as a diagnostic 
m. e t h o d f o r c a s e o u s 1 y m p h a d e n i t i s i n g o a t s • R e a c t .i o n s t o P P D - A 
and PPD-B were variable. Serum was collected simultaneously for 
determination of titer via the synergistic hemolysis 
inhibition (SHI) test which measures antibodies to the exotoxin 
of C pseudotuberculosis. All goats and 13 of 14 sheep had 
serologic titers greater than or equal to 1:16. The SHI test may 
be re 1 i ab 1 e s er o 1 o g i c assay · for case o us 1 y mph ad e n_i tis in goats 
and deserves further testing-in both goats and she~p. 

Index terms: Goats, Sheep, Caseous lymphadenitis. 

, .... A ,,,,. 

RESPOSTA DE TESTES EPIDERMICOS A TRES DIFERENTES ANTIGENOS EM 
CABRAS E OVELHAS NATURALMENTE INFECTADAS COM 
C PSEUDOTUBERCULOSIS 

RESUMO - Foram examinados com 3 reagentes de pele 19 caprinos e 
18 ovinos, todos com hist6ria recente de abscessos com 
Corynebacterium pseudotuberculosis - fol usado um ant1.geno cru de 
formalin - celulas bacterianas de c pseudotuberculosis morto, um 
derivado de proteina purificado de Mycobacterium avium (PPD-A) e 
P P D - B ( M y c o b a c t e r i um ~~ i s ) . De z o i t o ca p r i n o s--( 9 5 % ) e o i t o 
ovinos (57%) tinham reai;oes de pele positivo pa"ra o espec1fico 
ant1geno bacteriano C pseudotuberculosis. A falta de um 
caprino nao reagir fol atribuf<laa-diminuli;ao da reactividade 
para o espec1fico ant1geno. Teste de pele com espec1fico 
ant1geno pode ser fitil para um metodo de diagnosti.co contra 
linfadenite caseosa em caprinos. Reai;oes para PPD-A e PPD-B 
foram variaveus. Para determinar o tiPH'tulo pelo teste de 
inib.i~ifo da hemolise singrgica (SHI) test o qual mede anticorpos 
contra a exotoxina do C pseudotuberculosis era coletado soro 
s imu 1 tanea men te. To dos caprinoselJ-de-f"4ov ino s ti nham t1.tu 1 OS 

sorologicos maior ou iqual para 1:16. · 0 SHI test pode ser um 
e n s a i o s .e g u r o p a r a d e t e c t a r 1 i n f a d e n i t e c a s e o s a e m c a p r i n o s ; e 
merece fazer mais testes em caprinos e ovinos. 

187 



Termos para indexa~ao: Caprinos, Ovinos, Linfadenite caseosa. 

Introduction 

c·a s e 6 us 1 y mph ad en i tis (CL A) , caused by Cory n e b a c t er i um 
pseudotuberculosis, is an im~ortant disease problem of sheep and 
goats worldwide (Ayers, 1977; Burrell, 1981; Nairn & Robertson, 
1974). It is characterized by chronic, insidious, often 
recurring abscessation of one or more lymph nodes. Usually it is 
the larger superficial nodes which are ~ffected but occasionally 
critical internal nodes are involved in a more serious visceral 
form of the disease. 

Control of CLA has been an area of major concern. Due to 
the long incubation period of the disease and its recurring 
nature with clinically normal periods in between bouts of abscess 
formation, it is often impossible to distinguish between infected 
and non-infected animals on -clinical examination alone. 
Introduction of an infected animal into a previously uninfected 
herd can result in a wave of abscesses two to three years later 
(Ashfaq & Campbell, 1979). Once endemic in a herd, it is 
virtually impossible to eradicate as· the disease is refractory to 
antibiotics (Ashfaq & Campbell), the organisms survive and 
persist ln the environment (Augustine & Renshaw, 1982), and there 
are no commercially available vaccines. A reliable diagnostic 
assay is needed for the detection of infection in order to 
prevent dissemination of infected animals. 

The synergistic hemolysis inhibition (SHI) test is an assay 
which measures antibodies formed against the exotoxin of c 
p s e u d o t u b e r c u 1 o s i s . 0 r i g i n a 1 1 y d e s i g n e-d f. o r u s e i n h o r s es 
(Knlght~--T978),-prel i mi nary res u 1 ts in t ria 1 s in goats and sheep 
have been promising (Almeida et al., 1983; Brown & Alves, 1984). 

Due to the established modus operandi of C 
pseudotuberculosis as a facultative intracellular parasite (Hard~ 
1972; Tashjian & Campbell, 1983), skin tests might also be a 
means of diagnosing infection. Skin testing is a commonly 
accepted method for diagnosis of many of the mycobacterial 
diseases and C pseudotuberculosis and Mycobacterium spp. have 
ma n y s i m i 1 a ri tTe8--Cn--ceT1--waI 1 s t ructure--(ilar d , 1 9 7 s ) . 
T u b e r c u 1 i n e 1 i c i t e d n o n - s p e c i f i c .c r o s s - r e a c t l on s ha v e b e e n 
reported in sheep and goats both naturally and artificially 
infected with C pseudotuberculosis (Shulka et. al., 1971). 
Intradermal injectlon-o1-sonfcated-C-pseudotuberculosis bacterial 
cells provoked positive reactions in emaciated ewes with visceral 
CLA lesions, but the overall rate of reactivity was low (56%), 
perhaps due to anergy resulting from the disseminated nature of 
the disease (Renshaw et. al., 1979). 

The purpose of the present study was to investigate the 
possibility of using skin testing as a means of diagnosis for C 
pseudotuberculosis infections. A specific C pseudotuberculosis 
antigen was used as well as two mycobacterial antigens, PPD-A and 
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PPD-B. In addition, the reliability of the SHI test for 
diagnosis of infection was examined, and both methods of 
diagnosis, i.e. skin tests and serologic reaction, were compared 
with the extent of clinical disease. 

Materials and Methods 

Nineteen adult (four years or older) does of mixed breeding 
and eighteen adult (three years or older) ewes of the exotic 
Morada Nova hair sheep breed were chosen from the reproduction 
groups at the Ceara State Agricultural Research Station (EPACE) 
in Quixada, northeastern Brazil. Animals were selected on the 
basis of positive isolation of C pseudotuberculosis from at least 
one abscess within the previous-five months. 

A skin test reagent was prepared by centrifuging a broth 
culture of C pseudotuberculosis, adding formalin, heating, and 
washing tw ice-ln-s-terl_l_e_saITn e. The d e.n s i ty of the f i na 1 
solution was estimated on a spectrophotometer read at a 
wavelength of 325nm. 

The purified protein derivatives of ~~~~~~!~~!~~ ~~!~~' 
PPD-A, and Mycobacterium bovis, PPD-B, were commercial products, 
produced by the Brazilia~Agricultural Research Organization 
( EMBRAPA), 

Inoculations were made in small squares of shaved skin in 
the axillary regions of all animals. A volume of O.lml of C 
pseudotuberculosis reagent and SS was injected on the left side, 
and O.lml each of PPD-A (2,500 IU) and PPD-B (5,000 IU) were 
injected approximately 5cm apart on the right side. The diameter 
and induration of the response were measured with calipers at 24 
and 48 hours. 

Serum from blood collected just prior to skin testing was 
subjected to the SHI test described elsewhere (Knight, 1978). 

Results 

The results obtained by skin testing with the three antigens 
and serologic testing are summarized (Tables l and 2). There 
were no reactions to control injections with SS. 

Of the 19 goats known to be infected with C 
~~~~i~!~~~~~~l~~!~' 18 (95%) reacted positively to the C 
pseudotuberculosis intradermal antigen. The one doe (No. 6) 
whiCfl-falled-to-respond was also non-reactive to PPD-A and PPD-B 
and clinically was thin and hirsute despite consistently high 
ambient temperatures. Of the six strongest responders, four were 
members of the group with histories of multiple abscesses. The 
doe with the most vigorous response (No. 9) also had among the 
largest diameter reactions to both of the PPD's. 
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Twel~e of the nineteen does (63%) responded to PPD-A; six of 
the ninete 0 n (32%) responded to PPD-B. 

TABLE 1. Results of lntradermal skin tests and SHI test in GOATS 
naturally infected with Corynebacterium pseudotuberculosis. 

Diameter of Skin Test Response (cm) 

Animal 
number 

1 
*2 
*3 

4 
5 
6 
7 

*8 
9 

*10 
11 

*12 
13 
14 
15 

*16 
1 7 

*18 
*19 

C pseudotuber- PPD-A 
~ culosis 
24hrs 48hrs 24 hrs 48 hrs 

- + 0.8 
1. 05 

1. 2 1. 25 
1. 0 1. 2 
1 . 2 1. 1 

1. 05 1. 15 
1. 1 1. 3 5 
1. 5 5 1. 8 
1. 15 1. 0 

p.65 
1. 1 

1. 0 0.8 
1. 0 1. 1 
1 . 3 5 1. 2 
1. 7 - 1. 6 

1. 05 
1. 0 0.85 
1 . 2 1. 34 

0.5 

0.65 
0.9 

1. 3 5 
1. 0 
1. 7 

1. 8 
1. 2 
1. 7 

1. 1 

1. 3 

1. 1 

1. 6 
1. 4 
1. 4 
1. 3 
1. 6 

1. 2 5 

+ "-" no reaction. 

PPD-B 

2 4 hrs 

0.45 

1. 5 

0.7 
0.65 

0.8 

1. 5 

4 8 hrs 

1. 1 

1. 1 

1. 1 

SHI 
titer 

1 : 1 6 
1 : 3 2 
1 : 6 4 
1 : 1 6 
1 : 6 4 
1: 6 4 
1 : 1 2 8 
1:1024 
1 : 5 12 
1: 3 2 
1 : 12 8 
1 : 3 2 
1 : 3 2 
1: 3 2 
1 : 1 6 
1 : 1 2 8 
1 : 16 
1 : 3 2 
1 : 5 1 2 

* An i ma 1 s w i t h mo r e th a n o n e ~ p s e ~i~!~~~E..£~!~~~ a b s c e s s 
during the five months prior to testing. 

All goats (100%) had serologic titers greater than 1:16 by 
the SHI test. The eight animals in the multiple abscess group 
demonstrated titers greater than 1:32. The animals with the 
strongest skin reaction to the Corynebacterium antigen also 
tended to have the highest titers.---~-------~-

Of the fourteen sheep known to be naturally infected with C 
pseudotuberculosis, only eight (57%) reacted positively to 
intradermaT--"testTilg with the Corynebacterium antigen. These 
eight positive responders included' five of the six animals with 
recent histories .~f multiple abscesses. Only one of the ewes 
failin£ to respond to the C pseudotuberculosis skin antigen also 
was non-reactive to both PPD-A and PPD-B. 
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TABLE 2, Results of intradermal skin tests and SHI test in SHEEP 
naturally infected with Corynebacterium pseudotuberculosis 

Animal 
number 

1 
*2 
*3 

4 
5 
6 
7 

*8 
*9 
10 

* 11 
12 

*13 
14 

Diameter of Skin Test Response (cm) 

C pseudotuber
culos is 

24 hrs 48 hrs 

- + 
1. 1 1. 2 
1. 0 1 . 1 
0.8 
0.5 1. 1 

0.8 0.95 
1. 6 1. 4 

0.6 0. 7 
0. 6 0.8 

PPD-A PPD-B 

24 hrs 48 hrs 24 hrs 48 hrs 

1. 1 1. 2 1 . 1 
1. 5 

1 . 3 0.9 
0.8 

1. 8 

0.8 1. 2 
0.4 
0.6 1 . 2 0.6 1 . 4 
1. 0 1. 1 
1 . 2 1. 4 1. 1 1 . 2 
1. 1 1. 9 0.7 1. 1 
1. 0 1. 5 
1. 2 1. 1 1. 1 

SHI 
titer 

1 : 12 8 
1 : 12 8 
1 : 2 5 6 
1 : 1 2 8 
1 : 12 8 
1:1024 
1 : 12 8 
1:1024 
1 :1024 
1 : 1 6 
1 : 6 4 
1 : 6 4 
1 : 4 
1: 512 

+ " - ti = no reaction 
*Animals with more than one c pseudo tuberculosis abscess 

during the five months prior to testing. 

The sheep as a group were more reactive to the PPD's than 
were the goats. Twelve of fourteen sheep (86%) responded to PPD
A; seven of fourteen (50%) responded to PPD-B. Four of five of 
the ewes which did not respond to the Corynebacterium antigen 
responded positively to one or both of the-PPD~;:--------

Thirteen of fourteen ewes (93%) had serologic titers greater 
than 1:16. Ewe No. 13 had a considered marginally positive titer 
of 1:14 on the day of skin testing while her titers three weeks 
before and after were 0 and 1:2, respectively. This animal had 
multiple abscesses and had a positive skin test to both the C 
pseudotuberculosis antigen and PPD-A. 

Discussion 

The results of this study indicate that skin testing with a 
specific bacterial antigen may be useful in goats for field 
diagnosis of caseous lymphadenitis or as an experimental tool to 
monitor progress of the disease. All goats but one (95%) reacted 
positively to skin testing with the C pseudotuberculosis antigen. 
The failure of one doe to respond may be explained by anergy, as 
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clinically this animal was in a debilitated state. Failure to 
respond to either of the other two skin test reagents, PPD-A and 
PPD-B, further suggests the possibility of anergy. In general, 

most vigorous responses were generated by those animals with 
multiple or recurring abscesses, so size of reaction may 
correlate with the severity of clinical disease. 

In sheep with caseous lymphadenitis, the response rate to 
skin testing with the C pseudotuberculosis antigen was 57%. 
These results are similar to~hose-obtatnea-in a previous study, 
where only 56% of ~wes with visceral caseous lymphadenitis 

respondeff to intradermal injection of the specific bacterial 
antigen (Renshaw et. al., 1979). Skin testing may be an 
unreliable means of diagnosing CLA in sheep. 

Reactivity rates in the two species to either PPD-A or PPD-B 
were too low to suggest either one of these reagent~ might be 
useful for diagnosis of caseous lymphadenitis. Tuberculin has 
been reported to provoke positive reactions in goats and sheep 

i n f e c t e d w i t h _g_ £_~.!:_.!:!._i~.E..~E..~~~.!..~.!.~ ( S h u 1 k a e t • a 1 • , 1 9 7 1 ) • A n y 
shared antigenic components between Corynebacterium and 
Mycobacterium species may be present in the-cruder-tuberculin but 

lost in the progressive purification process leading to the PPD 

product. 

The SHI test appears to be a reliable serologic assay for 

caseous lymphadenltis in goats, as all infected animals had 
measurable titers. The titers may also be a crude indicator of 
the extent of dissemination of lesions as the goats with multiple 

abscesses tended to have the highest titers. 

Serologic results in the sheep were less conclusive. One 

ewe wavered between seronegative and weakly seropositive despite 
repeated culturing of C pseudotuberculosis from superficial 
ab s c e s s e s . The S HI t es t - des erves-more--tes t in g i n s he e p to 

determine if it could be a valid indicator of disease in that 
species. 
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THE SYNERGISTIC HEMOLYSIS INHIBITION TEST FOR SEROLOGIC 
DETECTION OF INAPPARENT GASEOUS LYMPHADENITIS IN GOATS AND SHEEP 

Corrie C. Brown, Harvey J. Olander, C. A. Zometa 
and F. Selmo Alves 

University of California-Davis, Texas A & M Uriiversity and 
National Goat Research Center (EMBRAPA) 

ABSTRACT ~The synergistic hemolysis inhibition (SHI) test, a 
s er o 1 o g i c t es t for de t e c ti on-of inf e c t [on w i th Cory n e b a c t er i um 
pseudotuberculosis, was applied to serum samples-from-196-goats 
and 76 sheep, including animals both with and without C 
pseudotuberculosis abscesses. Fifty-one of 52 (98%) goats and 27 
of 28 (96%) sheep with abscesses caused by C pseudotuberculosis 
h a d p o s i t i v ~ s e r o 1 o g i c t i t e r s • T i t e r s re malned-posltlve-on 
subsequent samplings, even after complete healing of the 
superficial lesion. The SHI test may be detecting subclinically 
infected anim~ls, as well as animals with clinically recognizable 
lesions. Of the animals without abscessed, 53 of 186 (28%) goats 
and 4 of 41 (10%) sheep were serologically positive. Either the 
SHI test is lacking in specificity, or these titers are a 
reflection of a past or a current infection without any grossly 
visible abscesses. 

Index terms: 
test. 

Goats, Sheep, Gaseous lymphadenitis, Serologic 

- , 
0 TESTE SHI PARA A DETEC~AO SOROLOGICO DE LINFADENITE CASEOSA 
INAPARENTES EM CABRAS E OVELHAS 

RESUMO - O teste de inibi~ao da hemolise sinergica (SHI), um 
teste sorol6gico usado para descobrir a infecc-;ao com 
Corynebacterium pseudotuberculosis, foi aplicado em amostras de 
soro de 196 caprinos e 76 ovinos, incluindo animals com e sem 
abscessos com C pseudotuberculosis. Cinquenta e um de 52 
caprinos (98%) e 2?"d""e_28_0Vfnos(96%) com abscessos causados 
pelo C pseudotuberculosis tinham t1tulo sorologico positivo. Os 
t1tulos permaneceram positivo em subsequente amostras, mesmo 
depois de curados por completo a(s) lesao(es) superficial(is). 0 
teste SHI pode ser encontrar animals subclinicamente infectados, 
tamban animals recorihecidos clinicamente com lesoes. Dos animals 
sem abscessos, 53 de 186 caprinos (28%) e 4 de 41 ovinos (10%) 
eram positivo sorologicamente. Ambos, ou o teste SHI esta 
faltando especificidade, ou aqueles t1tulos sao uma reflexao de 
um passa do ou uma infec~ao geral sem quaisquer abscessos 
aparentemente vis1veis. 

Term o s par a ind e xa ~a o: Caprinos, Ovinos, Linfadenite caseosa, 
Teste sorol6gico. 
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Introduction 

Caseous lymphadenitis, an important disease of goats and 
sheep, is characterized by obliteration of one or more lymph 
nodes by the formation of abscesses. Caused by Corynebacterium 
pseudotuberculosis, it is a chronic and recurring problem, with 
new abscesses appearing subsequent to rupture or surgical 
excision of others. Usually the superficial nodes are affected, 
but in a more serious visceral form of the disease internal nodes 
are involved. 

The disease may result in economic losses in a variety of 
ways. These include loss of the entire animal due to wasting or 
carcass condemnation when disseminated internal abscesses are 
present (Stoops, et al., 1984), a decrease in reproductive 
efficiency (Gates, et al., 1977), production losses when 
abscessed nodes interfere with necessary functions such as 
milking (Burrell, 1980a), labor costs and drugs in treatment of 
abscesses (Burrell, 1980b), and devaluation in hides because of 
flaws (Figuereido, et al., 1982). 

Control of caseous lymphadenitis has been challenging. The 
organisms are liberated in massive numbers from ruptured 
abscesses and can survive and persist well in soil and on fomites 
(Augustine et al., 1982; Augustine & Renshaw, 1982a, 1982b) so 
that attempts ·at environmental sanitation to decrease the 
incidence have been only marginally successful. Antibiotics are 
unable to penetrate the thick wall of the abscess and 
consequently are of limited usefulness after an abscess has 
formed (Ashfaq & Campbell, 1979). Once the disease is 
established in a herd it is very difficult to eradicate. Various 
vaccine preparations, including a bacterin from South Africa 
(Cameron, 1972) and a formalized exotoxin in Australia (Nairn, 
1977), have been tested, and are available for use in sheep in 
the field, but not in this country. 

Diagnosis is straightforward when external abscesses are 
present, palpable, and accessible for bacterial culturing. But 
all too often infection is occult and not detectable by clinical 
examination, e.g. during the long incubation period, between 
bouts of abscess formation,or when only internal abscesses are 
present. A dependable means of identifying these usually 
subclinically infected individuals could help to decrease the 
incidence by allowing earlier and more economic culling and 
preventing introduction of affected animals in~o clean herds. 

Several serologic assays have been devised for the detection 
of animals with caseous lymphadenitis, including an anti-beta
hemolysin inhibition test (Zaki, 1968), a double immunodiffusion 
test (Burrell, 1980), enzyme-linked immunosorbent assays (ELISAS) 
using various bacterial components as antigen (Shen et. al., 
1982; Maki et al., 1985), and the synergistic hemolysis 
inhibition test (Knight, 1978; Almeida et al.,1983; Brown et. 
al., 1985). 
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It was the aim of this study to take one of these serologic 
tests, the synergistic hemolysis inhibition (SHI) test and apply 
it to both clinically affected and non-affected animals in a 
natural setting to determine its value as an indicator of 
subclinical disease. 

Materials and Methods 

Selection of animals, observation, and sample collection -
Experimental animals were selected froiiil)reeding herds at two 
state research stations in northeastern Brazil. 

At the Ceara state research station (EPACE), 45 adult 
animals (26 mixed breed goats, 19 Morada Nova sheep) were chosen 
on the basis of enlargement of one or more superficial lymph 
nodes. All goats were three years or older; the sheep were 
slightly younger, with an average age of 2.8 years. Clinical 
examinations and blood collections were made on each animal every 
3 weeks for 27 weeks and individual records kept. As superficial 
abscesses developed and reached maturity, they were surgically 
drained and sampled for bacterial culture. 

At the Paraiba state research station (EMEPA), 50 animals 
were chosen because they had mature superficial abscesses ready 
for excision. This group was composed of 34 goats of various 
breeds and 16 mfxed breed sheep. The ages ranged from 1 to 5 
years, with an average of 2.8 years. With these animals surgical 
excision and bacterial sampling of the abscesses were done on day 
O, and blood samples were collected on days 0, 1, 7, 14, 21, and 
28. 

For controls, abscess-free animals were chosen from a group 
sent to slaughter at the municipal slaughterhouse of Petrolina, 
located in the state of ParaibL Superficial nodes were palpated 
prior to slaughter, blood collected at the time of 
exsanguination, and both superficial and internal nodes were 
examined in the carcass. One hundred thirty-six goats and 41 
s he e p had no s i g n s o f e i the r s up er f i c i a 1 o r i .n tern a 1 abs c e s s es . 
All animals were of mixed breeding and ages ranged from 1 to 6 
years, with a mean of 2.1 years. 

Laboratory processing of samples - All serum samples were 
used TntileTH!-test-which-is-descr:lbed elsewhere (Knight, 1978). 

Swabs of abscess material wert:: streaked 
blood agar plates and incubated aerobically. 
isolates was based on standard methods. 

Results 

directly onto beef 
Identification of 

Resu.lts are presented separately for goats and sheep (Tables 
1 and 2). 
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TABLE 1. Number of goats with and without abscesses and their 
serologic responses in the SHI test. 

ABSCESSES PRESENT NOT PRESENT 
c pseudo- other not 

SEROLOGY tuberculosis organisms cultured 

+ 5 1 5 3 53 

- 1 0 0 83 

TABLE 2. Number of sheep with and without abscesses and their 
serologic responses in the SHI test. ,------

ABSCESSESl _____________________ ~P __ R_E __ s __ E __ N __ T ___________ ~-~-~lNOT PRESENT 
C pseudo- other 

SEROLOGY tuberculosis organisms 

+ 27 2 

1 1 

not 
cultured 

4 

0 

4 

37 

In the long term study at EPACE, all 26 goats developed 
mature abscesses at some time during the 27 weeks, with C 
pseudotuberculosis being isolated from 22 animals. Of the 
remaincter~-threehad mature abscesses which were opened by the 
herdsman and not available for bacterial culturing. One doe had 
an abscess which yielded ~tap~~!~£~~~~ sp. and gram-positive 
aerobic rods but no C pseudotuberculosis. All EPACE goats had 
po s i ti v e SH I ti t er s at everysampllni: __ _ 

In the one month EMEPA study, C pseudotuberculosis was 
c u 1 t u r e d f r o m 3 0 o f 3 4 g o a t s . Ab s c e s s e s-in-:-theremalnlng- f o u r 
animals yielded C pyogenes, Staphylococcus sp., and gram-negative 
aerobic rods. -Twenty-nine of the 30 C pseudotuberculosis 
cu 1 tu re - p 0 s i ti v e g 0 a ts were s e r 0 p 0 s i t i v e 0 n al-lsamp-1-in gs -:--of 
the 4 goats from which organisms other than C pseudotuberculosis 
were cultured, all were seropositive. 

All 19 ewes in the long term (EPACE) study developed mature 
abscesses. C pseudotuberculosis was isolated from 14 animals. 
F o u r a b s c e s s e~-h a v i ng-beenop e n e d b y t h e h e r d s m a n , w e r e 
unavailable for culture and one ewe had three external abscesses 
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w h i c h y i e 1 d e d S ta p h y 1 o c o c c u s s p . , ~!.£~!~~~~~ s p . , a n d C 
£.l.~~~~~. Th i r teenofthe-14 C p s e u d o t u b e r c u 1 o s i s c u 1 t u r e -
pos i ti v~ anima 1 s were consistent Ty -seropositive-:---The other was 
seronegative on 7 of 9 samplings and only weakly seropositive 
(1:4) on the other two. The remaining five animals were 
consistentl.y seropositive. In the one month EMEPA study C 
pseudotuberculosis was cultured from 14 to 16 sheep. Abscesses 
i n t h e o t h e r t w o a n i m a 1 s y i e 1 d e d a ~!~£..!!.l.!~£~~~ s p • a n d 
unidentified gram-positive aerobic rods. All 14 C 
pseudotuberculosis culture-positive animals were se~opositve on 
all samplings as was the animal infected with gram-positive rods. 
The sheep from which the S t·a: p h y 1 o coccus s p. was rec o v ere d was 
consistently seronegative.-------------

Of the non-abscessed control animals 53 of 136 goats and 
four of 41 sheep were seropositive, with the remainder being 
seronegative. 

Discussion 

Combining results from both short and long term studies, 51 
of 52 (98%) goats with abscesses from which C pseudotuberculosis 
was isolated had positive SHI titers. Titers remained positive 
even after complete healing of the lesion. The remaining eight 
goats with abscesses which either were not cultured or were 
associated with otganisms other than C pseudotuberculosis were 
a 1 1 S H I t e s t p o s i t i v e a s we r e 5 3 of -186-( 2 8 %)-of-the- no n -
abscessed control animals. 

Similar figures were obtained for the combined groups of 
sheep. Twenty -seven of 28 (96%) sheep with abscesses from which 
~ pseudotuberculosis was isolated had positive titers via the SHI 
test. Titers remained positive even after all external evidence 
of abscesses had healed. Of the other seven sheep with abscesses 
that either were not cultured or yielded organisms other than C 
p s e u d o tub e r cu 1 o s i s , s ix we re s e r o p o s i t i v e a s we re 4 o f 4 1 1 0 %) 
controlswi th 0 utabs c es s es. 

In this limited survey, SHI titers remained positive even 
after complete resolution of superficial, palpable C 
pseudotuberculosis lesions. Consequently, the SHI test may be 
usefUl-for-detect i n g s u b c 1 in i ca 1 1 y a f f e c t e d a n i ma 1 s ' i . e • 
infected carriers. 

The high percentage of serologic positives among animals 
without abscesses and animals with abscesses which yielded 
organisms other than C pseudotuberculosis suggests that the SHI 
test lacks specificity. However, under the conditions of this 
experiment, it is possible that the positive serologic tests in 
these animals were a response to a past infection or to a current 
infection without a grossly visible lesion. 
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One of the main hindrances to control of CLA has been the 
lack of a reliable diagnostic test to detect infection. Large
scale screening procedures using the SHI test accompanied by 
rigorous culling of animals which are strongly seropositive could 
help to decrease the prevalence of this important disease. 
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THE SEROLOGIC RESPONSE AND LESIONS PRODUCED IN GOATS 
EXPERIMENTALLY INFECTED WITH CORYNEBACTERIUM PSEUDOTUBERCULOSIS 

OF CAPRINE AND EQUINE ORIGIN 

Corrie C. Brown, Harvey J. Olander, Ernst L. Biberstein 
and Deborah Moreno 

University of California-Davis 

ABSTRACT - Fifteen goat kids were experimentally inoculated with 
Corynebacterium pseudotuberculosis. Five were given a strain of 
caprine origin (nitratase-negative biotype) intradermally, five 
were given a strain of equine origin (nitratase-positive biotype) 
intradermally, and five were inoculated intranasally with the 
caprine-origin strain. Animals were monitored for 127 days. The 
goats given the inocula intradermally developed abscesses; those 
given caprine-origin strain had multiple lesions, both 
peripherally and in visceral locations (primarily endothoracid 
abscesses), whereas those given the. equine-orig1n strain had 
abscesses only at injection sites and draining nodes. The 
difference in extent of lesions could be due to biotypic 
bacterial differences or to the individual strains used. 
Intranasally inoculated goats did not develop abscesses and were 
essentially no different from controls. The upper respiratory 
tract may not be an important portal of entry for C 
pseudotuberculosis. 

Serum samples obtained monthly from all animals were 
subjected to the synergistic hemolysis inhibition (SHI) test, 
which measures antibodies to the exotoxin of c 
pseudotuberculosis. Animals with abscesses developed titers 
wit h i no-ne-month- o f in f e c t i o n • An i ma 1 s w i t ho u t a b s c e s s e s 
remained seronegative. The ~ynergistic ~emolysis !nhibition test 
may be a reliable diagnostic ~ssay for caseous lymphadenitis in 
goats. 

Index terms: Goats, Gaseous lymphadenitis; Serologic test. 

, -
RESPOSTA SEROLOGICA E LESOES PRODUZIDAS EM CABRAS 
EXPERIMENTALMENTE INFECTADAS COM C PSEUDOTUBERCULOSIS 
DE ORIGENS CAPRINA E EQUINA 

RESUMO - Foram inoculados experimentalmente com Corynebacterium 
pseudotuberculosis quinze cabritos. A cinco cabritos foi dado uma 
variedade de origem caprina (biotipo nitratase-negativo) 
intrad€rmicamente; a outros cinco foi dado uma variedade de 
origem equina (biotipo nitratase-positivo) intradermicamente; e 
outros cinco foram inoculados intranasalmente com a variedade de 
o r i g e m ca p r i n a • 0 s an i ma i s f o r a m o b s e r v a d o s d u r a n t e u m p e r 1o d o 
de 127 dias. Os caprinos que receberam o in6culo 
intradermicamente desenvolveram abscessos; aqueles que receberam 
a variedade de origem caprina tinham multiplas lesoes tanto 

, ' 
Pe r i f er i came n t e co mo v i s c e r a 1 me n t e ( a b s c e s s o s end o to r ac i co s 
primarios); enquanto que aqueles que receberam a variedade de 
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origem equina tinham abscessos somente no local da infec~ao e em 
n o d o s d r en a d o s . A d i f e r en ~a e m e x ten s a o d a s 1 e s o e s p o d e r i a s e r 
devido ao diferente biotipo bacteriano OU a variedade individual 
usada. Caprinos inoculados intranasalmente nao desenvolveram 
abscessos e nao foram essencialmente diferente dos controles. O 
trato respiratorio superior pode nao ser uma importante porta de 
entrada do ~ pseudotubetculosis. 

Amostras de sBro eram 'obtidas de todos animais mensalmente e 
submetidas ao teste de inibi~ao da hemolise sinergica (SHI) o 
qual mede anticorpos para a exotoxina do C pseudotuberculosis. 
Os animais com abscessos desenvolveram t1tulos dentro de um mes 
de infec¢ao e animais sem abscessos permaneceram soronegativos. 
0 teste de inibi~ao da hemolise sinergica pode ser um ensaio 
seguro para o diagnostico da linfadenite caseosa em caprinos. 

Termos para indexa~ao: 
sorol6gico. 

Caprinos, Linfadenite 

Introduction 

case o.s a, Teste 

Gaseous lymphadenitis (CLA) of goats is recognized as a 
worldwide problem (Burrell, 1981; Ashfaq & Campbell, 1980) and, 
in the United States, is one of the leading causes of economical 
loss to the goat industry (Ashfaq & Campbell, 1979). Caused by 
Corynebacterium pseudotuberculosis (formerly C ovis), it is a 
ciironiC~insT<lT o u-:S-<liseaseTn-whTc h one o r m or e-lym p h node s , 
usually the larger superficial nodes, are involved and often 
obliter·ated by abscesses. Less frequently, internal lymph nodes 
may be involved in a more serious v.isceral form of the disease. 

Although CLA occurs in both sheep and goats, there are 
differences in distribution of affected superficial nodes 
(Campbell et al., 1982; Ayers, 1977), morphologic appearance of 
the lesions (Ashfaq & Campbell, 1980; Ayers, 1977), and frequency 
and severity of the visceral form (Ayersm 1977; Hein & Cargill, 
1981). 

Mode of transmission of CLA in goats has not been firmly 
established. In sheep it is thought to occur by contamination of 
shearing wounds Nairn & Robertson, 1974; Nagy, 1976) but this has 
little relevance for goats. Skin abrasions or fighting wounds 
may be a source of infection (Hein & Cargill, 1981). The high 
percentage of abscesses in the head and neck area indicated that 
traumatized buccal mucosa may be a portal of entry (Burrell, 
1981; Ashfaq· & Campbell, 1980). The frequent involvement of 
thoracic lymph nodes and pulmonary parenchyma indicates that 
in ha 1 a t i on may b e a 111 ea n s o .f i n f e c ti on ( He in & Ca r g i 1 1 , 1 9 8 1 ) , 
although the di~tribution is more characteristic of hematogenous 
or lymphogenous spread (Nairn & Robertson, 1974). 

The pathogenesis of CLA in goats is also unclear. In vitro 
studies demonstrate that the organism's tough outer lipid coat 
allows it to resist digestion and remain as a facultative 
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intracellular parasite (Hard, 1972; Tashjian f, Campbell, 1983) 

and ult:l.mately cause destruction of the host cell (Hard, 1975). 

Production of a potent exotoxin which is lytic for endothelial 

cells may promote local spreading (Carne & Onon, 1978). 

Control of caseous lymphadenitis has been cha] lenging. The 

thick wall of the abscess makes the disease refractory to 

antibiotic treatment (Ashfaq & Campbell, 1979); the organism is 

able to survive and persist in the environment (Augustine & 
Renshaw, 1982), and there are, as yet,no commercially available 

vaccines for routine use in this country. Introduction of an 

infected animal into an infection-free herd can lead to a wave of 

abscesses within the herd two to three years later (Ashfaq & 
Campbell, 1979; Ayers, 1977; Williams, 1982). Due to the long 

incubation of the disease (Ashfaq & Campbell, 1980) and the 

absence of visible lesions between periods of abscess formation, 

it is clinically difficult to distinguish between infected and 

noninfected animals. There is increasing interest of goat owners 

for the development of a reliable diagnostic test for detection 

of infection. 

The synergistic hemolysis inhibition (SHI) test is a simple, 

in expensive s er 0 1 0 g i c assay which .detects anti b 0 d i es f 0 rm e d 

against the exotoxin of C pseudotuberculosis. Originally devised 

f 0 r d i a g n 0 s i s 0 f c p se u d 0 tu b e r c u 1 0 s i s i n f e c t i 0 n i n h 0 r s e s 

( Kn i g h t , 1 9 7 8 ) , i t h a s-been~pplled-to-g o a t s . I n p r e 1 i m i n a r y 

trials, it has had a high level of sensitivity and specificity 

for detecting caseous lymphadenitis (Almeida et al., 1983; Brown 

& Alves, 1984). 

In addition to acting as the etiologic agent of CLA in sheep 

and goats, ~ pseudotuberculosis is the cause of a syndrome of 

chronic ventral abscesses in horses in the western United States, 

principally California (Hughes & Biberstein, 1959). Deep 

abscesses form in the pectoral and ventral abdominal regions, 

forearm, or gaskin, with occasional dissemination to distant 

s i t es ( Hughes & B i be rs t e in , 1 9 5 9 ) . ~~.£1.~~l~.£!~.£..!.~~ 

pseudotuberculosis is also seen in horses in rare instance of 

ulceratlvel y mphang i t is and ha s be e n inf re q u en t 1 y c i t e d a s the 

causative agent of abortion in mares (Rumbaugh et al., 1978; 

Miers & Ley, 1980). Strains of C pseudotuberculosis isolated 

from equine abscesses are biochemically-dlstiilctfrom those of 

small ruminant origin, consistently being able to reduce nitrate. 

In contrast, isolates from sheep and goats are almost always 

nitrate negative; thus, a division into two separate biotypes has 

been recognized (Biberstein et al., 1971). Even in horses, 

sheep, and goats grazing the same area, the infecting specific 

biotypes remains distinct. Explanations for this dichotomous 

distribution are speculat:l.ve. There has been no investigat:l.on 

into the specificity of the two biotypes for mammalian hosts, 

particularly into the question of whether a C pseudotuberculosis 

strain from a horse is capable of causing CLA in a small 

ruminant. 
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The purpose in the present study was to experimentally 
produce caseous lymphadenitis in goats and to follow the 
development of disease both clinically and pathologically. Two 
different routes of inoculation, intradermal and intranasal, were 
used to compare possible modes of transmission. The serologic 
response, measured by the SHI test, was examined frequently tcr 
determine the validity of that assay as an indication of 
infection. In addition, a small group of animals was inoculated 
with a strain of equine origin to determine whether a nitratase
positive C pseudotuberculosis would cause CLA in a goat and how 
t h e d i s e ils e m i g h t d i f f e r f r o m t h a t p r o d u c e d b y t h e n i t r a t e -
negative biotype. 

Materials and Methods 

Twenty male goats, three months of age and seronegative for 
C pseudotuberculosis by the SHI test, were separated into four 
group-s-Of-equa-1-sTze. Group I animals were inoculated 
intradermally in the right paralumbar fossa with 0.5 X 10 6 colony 
forming units of live nitratase-negative C pseudotuberculosis 
( g o a t o r i g i n ) • G r o u p I I a n i m a 1 s w e r e i n o c ulated-ln-the-same 
manner with a nitratase-positive strain (equine origin). Goats 
in Group III received the goat-origin strain via intranasal 
administration. In Group IV, two goats were inoculated 
intraderrnally wi't)l broth culture filtrate (toxin controls) and 
the three remaining animals in Group IV were designated as 
uninoculated controls. 

Animals were observed for 127 days, with blood sampling at 
frequent intervals for both hematologic and serologic 
examination. Any abscesses which developed and ruptured were 
sampled. 

One goat each from Groups I through III was killed on post
infection day (PIO) 2 for observation fo acute systemic lesions 
and culturing of internal organs. The remaining animals were 
k i 1 1 e d .P I D 1 2 7 . Ab s c e s s e s s e en a t n e c r o p s y , .a s we 1 1 as s p 1 e en 
and six major lymph nodes, were sampled for bacterial culturing. 
Major viscera and lymph nodes were examined histologically. 

Results 

Production of clinical disease - All animals injected 
intra<lermally-with- lTve-organisms-an<l the animal injected with 
filtrate from the equine strain experienced a transient fibrile 
response (1 to 2°c) within 48 hours after i~oculation. At 72 
hours, all remaining Groups I and II goats showed marked 
inflammatory rP.actions at the injection site, and by the end of 
the first week, all these sites were exuding purulent material. 
Animals with the equine-origin strain (Group II) had a more 
locally extensive and ulcerative process than did those given the 
strain of caprine origin (Group I); the inflammation in the Group 
II goats subsequently subsided and disappeared, whereas three of 
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four goats in Group I retained persistent abscesses at the 

inoculation site. Right prefemoral lymph nodes were large the 

first week and remained large and firm for the duration of the 

trial in three of the four goats in Group I and three of the four 

in Group II. There was no sign of disease in any of the 

intranasally inoculated or control animals. There was no marked 

difference in weight gains among the four groups. 

Clinical pathologic examination - All animals displayed a 

mild persistent leukocytosis. Variations in packed cell volume 

and plasma protein values did not differ between the inoculated 

and control groups. In animals in Groups I and II, f ibrinogen 

increase 2 to 5 times, remained level for three days after 

inoculation, then dropped back to base line. 

Gross pathologic and bacteriologic examinations 

c 0 r y n ebac-te r ium-pseudotu be r cu 1 0 sis-was-is ola-te d from-lntraderm a 1 

inoculation sites of all animals in Group I (strains were 

negative for nitrate reduction ability) and Group II (nitrate

reduction positive) within the first week after inoculation. 

Swabs taken during the first week from the left nasal sinus of 

intranasally inoculated animals yielded too much overgrowth to 

identify~ pseudotuberculosis. 

In the three animals killed on PIO 2, significant gross 

changes were limited to the intradermal injection site, which was 

locally thickened by a gelatinous layer of dark serous fluid. 

There was no recovery of ~ pseudotuberculosis from any of the 21 

tissues examined from these three goats. 

The distribution of body abscesses and cultural examination 

results for the 17 goats surviving to the end of the trial are 

summarized (Table 1). The four animals inoculated intradermally 

with the caprine strain had multiple abscesses. Four had 

abscesses in the draining lymph node, and four had an abscess in 

either a thoracic lymph node or the pulmonary parenchyma. Two 

goats had abscessed parapharyngeal lymph nodes. 

Of the 
only three 
confined to 

four goats inoculated with the equine-origin strain, 

had abscesses, and all of these were single and 

the draining lymph node. 

Except for one pulmonary abscess in an intranasally 

inoculated animal which was negative for C pseudotuberculosis, 

t he r e w e r e n 0 a b s c e s s e s i n a n y 0 f th e i n t r a na s a 1 1 y i n 0 c u 1 a t e d 0 r 

control animals. 

Histopathologic examination - Significant histopathologic 

find i ngs-were-seen-onl yin-Groups-I and I I • 

In the three animals killed at PIO 2, skin at the 

inoculation site was distorted by a wide band of edema in the 

subcutis, lined on both sides by massive accumulations of acute 

inflammatory cells (Fig. 1.). The dermis and panniculus muscle 

were infiltrated by a uniform moderately dense population of 
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TABLE 1. Synergistic hemolysis-inhibition test 
distribution of abscesses at necropsy 
inoculated with Corynebacterium pseudotuber~ulosis. 

titer and 
in goats 

No. 

GROUP I 
1 

2 

3 

4 

GROUP II 
6 

7 

8 
9 

SHI test Abscesses seen 
Titer* at ·necropsy Bacterial isolation 

(INTRADERMAL INOCULATION WITH GOAT-ORIGIN STRAIN) 
1:128 Right prefemoral, 

1: 8 

1 : 1 6 

T'racheobronchial, 
and Med i a-s tin a 1 
lymph nodes 

Right prefemoral, 
and Mediastinal 
lymph nodes 

C pseudotuherculosis, 
No growth, and 
No growth 

C pseudotuberculosis, 
C pseudotuberculosis 

Injection site, and } 
Right prefemoral, 
Left parapharyngeal, No growth 
and Tracheobronchial 
lymph nodes 

1: 64 Injection site, No growth 
Right prefemoral, 
Right lumbar, 
Left parapharyngeal, C pseudotuberculosis· 
and Submandibular 
lymph node; and 
Pulmonary abscess 

(INTRADERMAL INOCULATION WITH EQUINE-ORIGIN STRAIN) 
1:16 Right prefemora1· No growth 

lymph node 
1:8 Right prefemoral C psuedotuberculosis 

lymph node 
None 

1:32 Right prefemoral No growth 
lymph node 

GROUP III (INTRANASAL INOCULATION WITH GOAT-ORIGIN STRAIN) 
11 0 Pulmonary Mixed growth, negative 

for C pseudotubercu-

12 } 13 
14 

GROUP IV 

16 } 17 
18 . 
19 
20 

1•0 titer 

lo sis 

0 None 

(CONTROL) 

0 

seronegative. 
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FIGURE I. Acute inflammation and 
intradermal injection site at x 85. 
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inflammatory cells, mostly neutrophils. Lining cells of both 
vascular and lymphatic channels were reactive and degenerated, or 
had fallen away from the blood and lymphatic vessel margins. 
Special stains highlighted clumps of bacteria. Both 
intradermally inoculated animals had a moderately severe 
m u 1 t i f o c a 1 a c u t e s u p p u r a t i v e 1 y m p h a d e n i t i s o f t h e r i g h t' 
prefemoral lymph node, and in the animal which was given the 
strain of equine origin, the right lumbar node was similarly 
affected. 

In animals killed on PIO 127, the relevant histologic 
changes were in the affected lymph nodes where nodal parenchyma 
was pushed aside by the expanding abscess which comprised an 
amorphous central eosinophilic mass of dead macrophages, 
surrounded by a rim of degenerating neutrophils and, peripheral 
to this, a band of giant cells and fibrous tissue. Bacterial 
staining demonstrated gram-positive organisms in typical "chinese 
letter" configuration dispersed through the central necrotic 
mass. 

Serologi~ examination - Within 23 days after inoculation, 
a 1 1 an:Lma_l_sin Groupsl_a_n d I I b e c a m e s e r 0 p 0 s i t i v e ( F i g • 2 • ) • 
Goats inoculated with the strain of caprine origin had slightly 
higher titers. All goats in the intranasally inoculated and the 
control groups w~r~ consistently seronegative. One Group II goat 
ha d a t i t e r w h i;c h inc r e as e d to 1 : 6 4 by one mo n t h a f t e r 
inoculation, but then fell to negligible levels at three and four 
months ·after inoculation. This was the only animal in either of 
the two groups inoculated intradermally with live organisms which 
had no abs c e-s-s a t necropsy. Ti t e r .s from the 1 as t b 1 o o d s amp 1 e 
collection, at four months after inoculation, are presented 
(Table 1.). 

Discussion 

Only those animals inoculated intradermally with live 
organisms developed lesions of caseous lymphadenitis. 

Although the high frequency of thoracic abscesses in CLA 
seemed to indicate that the respiratory tract is a protal of 
entry, goats inoculated intranasally with a broth suspension of 
the organism did not have signs of the disease and were 
essentially no different from controls. It may be that 
inhalation is not a normal means of transmission for C 
pseudotuberculosis. Perhaps, organisms are dealt with 
eff:iCie n tly-in-the-up per resp i r a t 0 r y tr a c t ' bu t if they tr a v e 1 t 0 

distal, more susceptible airways, will produce abscesses. Study 
with bacterial a~rosolization could be used to clarify the 
importance of the airborne route. The high frequency of 
pulrnona!y or mediastinal abscesses in the intradermally 
inoculated goats from Group I provides strong support for the 
systemic origin of thoracic lesions and is in agreement with 
other studies which intradermal or intravenous inoculation 
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resulted 
Campbell, 

in mediastinal 
1980; Brogden et. 

and 
al. , 

pulmonary 
1984). 

abscesses (Ashfaq & 

There were obvious differences between the two intradermally 
inoculated groups. Those goats given the caprine-origin strain 
had more abscesses, with all developing both peripheral and 
visceral lesions. Those inoculated with the equine-origin strain 
had an initially more prominent reaction at the site of 
inoculation, but at the end of four months, one animal had no 
e v i de n c e o f d i s ea s e , and the o the r t hr e e ha d m in i ma 1 a b s c e s s es 
found only in the draining node. The initial vigorous injection 
site reactivity of the Group II goats may have served to limit 
the spread of the organism. Additional studies are required to 
determine whether these differences are bacterial biotypic 
characteristics or peculiar to the individual strains used in 
this investigation. In any event, an equine-origin strain of C 
pseudotuberculosis inoculated into goats did cause lesions of 
CLA that were grossly and microscopically similar to those caused 
by the nitratase-negative biotype. The reason goats are not 
affected by nitratase-positive organisms under natural conditions 
is unknown. Epizootiologic factors and different modes of 
transmission may be keeping the two biotypes separate. In 
horses, insect vectors may have a part in the spreading of the 
disease (Miers & Ley, 1980). By contrast, insects have only 
minor, if any, importance in CLA. Biotype specificity may be 
re 1 ate d to this d i 1f fer enc e. 

Histopathologically at PID 2, there was a prominent reaction 
in blood and lymphiitic vessels at the site of intradermal 
inoculation, with endothelium displaying various degrees of 
reactivity, degeneration, and necrosis. The exotoxin of C 
pseudotuberculosis has been shown to have a lytic effect on 
endothe-1-ial-cells-Tn vitro (Carne & Onon, 1978). Presumably, the 
same mechanism is operating in vivo, allowing for local spread of 
the organism and for increased chance of bacterial carriage to 
more distal sites. Acute suppurative lymphadenitis in a lumbar 
node at PID 2 indicates that organisms already had passed through 
2 intervening lymph nodes from the original inoculation site. 
One of the goats inoculated with filtrate of the broth culture 
(Group IV) experienced a brief period of malaise and fever, 
indicating that the exotoxin may have some systemic effects as 
well. 

Mature abscesses comprised masses of dead macrophages, with 
cytoplasm filled with bacteria. This is consistent with 
descriptions of the capability of C pseudotuberculosis as a 
facultative intracellular parasite and-lts-leUkoCidal-effects 
(Hard, 1972; Hard, 1975; Tashjian & Campbell, 1983). 

There were no differences among the four groups of goats 
with respect to clinical pathologic values, except for a 
temporary increase in fibrinogen concentrations shortly after 
inoculation in the 2 groups of intradermally inoculated animals. 
All groups experienced recurrent problems with coccidiosis, and 
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inflammatory reactions to the parasite may have masked subtle 
differences that would have been detectahle otherwise. 

The SHI test proved to be a reliable indicator of active 
infection. All animals with abscesses had a titer, and those 
with the most abscesses had the highest titers. Animals without 
abscesses due to C pseudotuberculosis were seronegative. The 
G r o u p I I g o a t w h i ch hada-translentpuru 1 e n t r e a c t i o n a t t h e s i t e 
of inoculation and no abscesses at necropsy had a titer early in 
the trial and subsequently became seronegative. Presumably, this 
animal had overcome the infection, and in the absence of 
circulating antigen, antibody levels dropped too low to be 
detected by the SHI test. 

If these observations are typical, the SHI test should be a 
useful diagnostic test for active infection by C 
pseudotuberculosis and may prove useful in devising schemes for 
the control of CLA in goats. 
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DIGESTIBILITY AND INTAKE OF VARIOUS NATIVE AND INTRODUCED 
FORAGES BY GOATS AND HAIR SHEEP IN NORTHEAST BRAZIL 

N. N. Barros, J. R. Kawas, L. C. L. Freire, J, A. AraGjo Filho, 
J. M. Shelton and W. L. Johnson 

University of California-Davis, Texas A&M University, 
North Carolina State University and 

National Goat Research Center (EMBRAPA) 

ABSTRACT - Results from a series of studies conducted at the 
EMBRAPA/CNPA were used to evaluate the quality of various native 
and introduced forages fed to goats and tropical hair sheep. 
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 species. Dry matter intake was 
lower for the grasses and digestibility was lower for the range 
species. 

Index terms: Goats, Sheep, Digestibility, Forages, Semi-arid 
Tropics. 

DIGESTI~ILIDADE E CONSUMO DE VARIAS FORRAGENS NATIVAS E 
INTRODUZIDAS PARA CABRAS E OVELHAS LANADAS NO NORDESTE 
DO BRASIL 

RESUMO - Uma serie de estudos foram conduzidos no EMBRAPA/CNPC 
para avaliar a qualidade de varias forrageiras nativas e exoticas 
fornecidas a caprinos e ovinos deslanados. Redu~oes na qualidade 
das forrageiras estiveram associadas com decrescimos no consumo, 
na digestibilidade da materia seca e no conteudo de nitrog~nio 
aliadas a aumentos na atividade de rumina~ao e mastiga~ao. 

Aparentemente, o decr~cimo no consumo esteve mais associado com 
o aumento nos componentes da parede celular enquanto que, as 
redu~oes na digestibilidade com a lignifica~ao das forrageiras. 
Consumo e digestibilidade da materia seca foram afetadas pelo 
estadio de maturidade e especie forrageira. Aparentemente, a 
g r a m 1n e a f o i a m e n o s c on s um i d a en q u a n t o q u e , a s e s p ec i e s 1 e n h o s a s 
apresentaram a menor digestibilidade. 

Termos para indexa~ao: Caprinos, Ovinos, Digestibilidade, 
Forragem, Tr6pico semi-arido. 

Introduction 

In the developing countries, most ruminants subsist wholly 
on forages. Forage quality is one of the most important factors 
limiting ruminant production, particularly in regions with 
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tropical climates. Forage intake by ruminants is greatly 
affected by forage quality. !ligh quality forages are more 
digestible and have a lower retention time in the 
gastrointestinal tract, thereby maximizing energy intake. 

In Northeast Brazil, year round forage availability is also 
an important factor affecting ruminant performance. The regional 
precipitation patterns mark two defined seasons within the year. 
During the wet season there is an abundance of forage in the 
native range (caatinga). During the first months of the dry 
season, which may extend for as many as eight months, a 
relatively abundant biomass exists in forms such as dried leaf 
litter from deciduous trees. This source of feed becomes scarce 
by the end of the dry season at which time c,oats and sheep may 
lose weight if they are not supplemented (Pfister et ;il., 1983). 

Ideally, feeding systems should be developed to diminish the 
variable nutrient availability resulting from the large seasonal 
fluctuation in forage biomass production from the caatinga. 
Preservation of forage as silage has an advantage over hay-making 
during the wet season. However, ensiling requires that the 
forage contain enough nonstructural carbohydrates for adequate 
fermentation. Less material is lost in the hay-making process 
and it may be more suitable for preservation of small amounts of 
forage by small. holders. 

Forage quality evaluation studies conducted at the CNPC had 
as objectives: (1) to adapt forage preservation methods for both 
dry season range supplementation and confinement systems; and (2) 
to evaluate the quality of various native and introduced forages 
and its effect on the digestive and metabolic function of goats 
and sheep. 

Materials and Methods 

Several studies (Barros et al., 1985; Carneiro et al., 1985; 
Freire et al., 1985; Kawas et al., 1985; Vale et al., 1985) were 
conducted at the EMBRAPA/CNPC to evaluate the quality of various 
native and introduced forages fed to goats and tropical hair 
sheep. All goats were SRO (undefined genotype) and all sheep 
were of the Santa In~s genotype. The legumes studied were cunh§ 
(Clitoria ternatea) and mata pasta (Gacia cericea). Forage 
sorghum-(S~rghum-Vulgare) and some woody species (juazeiro 
1 e a v e s , Z izyPhus joazeiro ; a n d j u r e m a p r e t a s e e d p o d s , M i mo s a 
~~~!:_..!:_~!:_..!:__i~l ~~-aw oody-legu me) were a 1 so studied. For ages-were 
preserved as silage, hay, or both. Before ensiling, the forage 
material was sun-wilted to reduce its water content. The forages 
were ensiled in concrete stave silos, 2m high and I.Sm in 
diameter. 

In one study (Kawas et al., 1985), stage of maturity of the 
ensiled forage was evaluated. Areas cultivated with cunha 

(Clitoria ternatea) and forage sorghum (~~~a~~~ ~~!a~~~) were 
d ivi<lectin to-equal- pa r ts and c u t a t two s tag e s o f ma tu r i t y. The 
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cunh§ was harvested at 42 (ECT) and 70 (LCT) days after a uniform 
cutting. In a similar manner, forage sorghum was cut at the milk 
and late stages of maturity. 

In a 1 1 exp e rime n ts 9 or 1 0 an i ma ],. s we re con f i n.e d in 
metabolism crates for a 14-day adaptation and 7-day collection 
period. Forages were offered ad libitum as the only feed, twice 
daily, allowi~g for a 15% feed refusal. Animals had free access 
to water and to a trace mineral-salt mix. 

Body weights were recorded two days before the beginning and 
two days before the end of the collection phase. Dry matter 
intake (DMI) and digestibility (DMD).(total fecal collection) 
were determined in all studies. Nitrogen balance and chewing 
activity (eating and rumination times recorded every 5 minutes 
for a 24 hour period) were obtained in some of the studies 
(Barros et al., 1985; Kawas et al., 1985). 

Oven-dried (60C) forage, refused feed and fecal samples were 
ground through a Imm screen before analysis. Absolute dry matter 
(OM) was determined after oven drying at 105C for 24 hours. 
Samples were analyzed for neutral detergent fiber (NDF), acid 
detergent fiher (ADF), and KMn0 4 lignin (Goering & Van Soest, 
1970). Nitrogen content of all samples was determined by 
Kjeldahl (AOAC, 1975). 

Results and Discussion 

Che.mica! composition of the forages(% dry matter) is 
presented in Table 1. Dry matter content of silages and hays 
ranged from ab~ut 30 to 83% and 86 to 93%, respectively. In 
general, CP content was highest for legumes, intermediate for 
woody species and lowest for grasses. An exception was the 
annual legume meta pas to (7.0-7.6% CP) which was cut at a mature 
stage at the end of the wet season. The cell wall components, 
hemicellulose and cellulose, were higher for the grasses than for 
both woody species and legumes. Lignin, however, was higher in 
woody species. 

Results on the intake of dry matter (DM) and digestible OM 
by goats and hair sheep are in Table 2. Kawas et al. (1985) 
reported a greater OM consumption by goats fed the legume cunh~ 

(CT) than goats fed forage sorghum (FS) at any stage of maturity. 
Digestibility of DM decreased with an advance in maturity of 
either CT or FS (Table 3). Concurrently, there was a tendency 
for digestible OM to decrease with an advance in maturity. Time 
spent ruminating by goats fed ECT, LCT, EFS and LFS were 407b, 
474 8 b, 554a, and 575 8 min/day, respectively. Time spent eating 
by §oats fed ECT, LCT, EFS and LFS were 369 8

, 357a, 285b, and 
254 min/day, res·pectively. Goats consuming FS silages spent 
more (P<.05) time ruminating and less (P<.05) time eating than 
with CT and with an advance in maturity of the forages. Total 
chewing time (min/day) was significantly higher (P<.05) for ECT 
(831 min/day) than for LCT (776 min/day). Goats consuming the 
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TABLE 1. Chemical composition of forages fed to goats and tropical hair sheep. 

a 

FORAGE 
STAGE OF METHOD OF 
MATURITY PRESERVATION 

LEGUMES 
Cunha SPF 
Cunha 42 owe 
Cunha 70 DWC 
Hata Pasto Mature 
Hata Pasto Mature 

GRASSES 
F. Sorghum Hilk 
F. Sorghum Mature 

WOODY SPECIES 
Juazeiro 
(leaves) Mature 

Jurema Preta 
(seedpods) Mature 

a 

Hay 
Silage 
Silage 

Hay 
Silage 

Silage 
Silage 

Hay 

Hay 

DRY 
MATTER 
w 

92.5 
69.4 
83.l 
90.9 
36.8 

30.5 
38.0 

92.3 

86.0 

SPF, seed pod formation; DWC, days within cuts. 
b 

NDF, neutral detergent fiber; DH, dry matter. 
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CRUDE 
PROTEIN 

(t) 

')') .• LL.b 

19.2 
17 .6 
7 .6 
7.0 

4.6 
4.9 

15.2 

12.7 

NDF 

49.:3 
55.9 

55.3 

77. 4 
69.3 

66.7 

52.9 

b 

C~LL WALL COMPONENTS (% of DH) 

HEl1I 
CELLULOS~ CELLULOSE 

17.4 
15 .1 
21. 3 
16.4 
16.8 

29.0 
26.3 

24.8 

17.4 

23.H 
24.7 
23.4 
15.9 
28.0 

39.3 
33.3 

27.6 

22.l 

KMnO·l 
LIGNIN 

8.3 
9.6 

10. 7 
·1 n 
I .o 

7.8 

8.4 
9.2 

14.2 

12.7 

REFERENCE 
No. 

6 
6 
2 
2 

6 
6 

,-, 
0 



Table 2. Intake of dry· matter (DH) and digestible DH by goats and hair sheep. 

INTAKE (g/Kg.75) 

STAGE OF HETHOD OF AVERAGE WEIGHT (Kg) DRY MA ff ER DIGESTIBLE DRY HATTER 
FORAGE MATURITY PRESERVATION ---------------------- ----------------------- ------------------------ REFERENCE 

LEGUMES 
Cunha 
Cunha 
Cunha 
Mata Pasto 
Mata Pasto 

GRASSES 

SPF. 
42 D~IC 

10 owe 
Mature 
t1a tu re 

F. Sorghum Hilk 
F. Sorghum Hature 

WOODY SPECIES 
Juazeiro 
(leaves) 

Jurema Preta 
(seedpods) 

a 

Ha tu re 

Ha tu re 

Hay 
Silage 
Silage 

Hay 
. Silage 

Silage 
Silage 

Hay 

Hay 

GOATS 

25.7 
21.0 
21. 0 
23.1 
13.5 

21. 0 
21.0 

26.9 

19.0 

SPF, seed pod formation; DWC, days within cuts. 
b 
( l, standard deviation. 
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SHEEP 

37.7 

36.6 
23.9 

77 7 
J.'.' 

24.1 

GOATS SHEEP 

68.0 (13.0) 78.9 (13.0) 
75.5 (11.7) 
77.2 (12.6) 
10.0 ( 3.5) 40.7 ( 9.6) 
72.0 (12.0) 86.6 (10.B) 

65. 9 ( 8.7) 
59.6 ( 4.9) 

GOATS SHEEP 

42.9 (7.9) 42.0 ( 7.9) 
50.3 (5.2) 
46.0 (7.7) 

25.5 ( 5.9) 
60.4 (2.5) 53.8 ( 4.5) 

51. 0 (8. 3) 
43.2 (5.4) 

76.6 (15.7) 87.l (14.2) 33.5 (B.7) 34.8 (10.1) 

69.5 ( 9.4) 69.2 ( 6.0) 33.4 (B.9) 32.B ( 2.4} 

No. 

6 
6 
2 
2 

6 
6 

4 

B 



Table 3. Forage digestibility (OHO) and nitrogen balance by goats and hair sheep. 

-------------------------------------------------------------------------------------------------------------DRY HATTER NITROGEN BALANCE 
STAGE OF METHOD OF DIGESTIBILITY (%) (G / DAY) 

FORAGE HA TURITY PRESERVATION REFERENCE ----------------------- ----------------------GOATS SHEEP GOATS SHEEP No. 
-------------------------------------------------------------------------------------------------------------LEGUMES 

Cunha SPF Hay 54.8 (4.6) 
Cunha 42 owe Silage 66.8 (1.8) 
Cunha 70 DWC Silage 59.8 (3.8) 
Mata Pasto Ha tu re Hay 
Hata Pasto Mature Silage 53.2 (4.1) 

GRASSES 
F. Sorghum Hilk Silage 77 .4 (1.4) 
F. Sorghum Ha ture Silage 72.3 (3.6) 

WOODY SPECIES 
Juazeiro 
(leaves) Ha tu re Hay 43.7 (3. 9) 

Jurema Preta 
(seedpods) Ha tu re Hay 48.0 (8. 9) 

a 
SPF, seed pod formation; DWC, days within cuts. 

b 
NDF, neutral detergent fiber. 

c 
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53.2 (4.2) 15.3 (2.8) 16.7 (9.9) 4 
10.1 (3.5) 6 
9.7 (1. 7) 6 

53. 9 (3. 7) -2.4 (4.2) 0.9 (1.5) 2 
60.4 (2.5) 2 

1.2 (0.4) 6 
1.4 (0.6) 6 

39.9 (7.2) 6.7 (4.5) 6.0 (3.2) 4 

47.4 (3.3) 8 



three silages with greater fiber component levels spent the same 
time chewing, about 14 hours. 

In a study by Barros et al., (1985), both sheep and goats 
consumed more of the legume mata pas to when it was preserved as 
silage rather than as hay. Digestibility estimates were not 
comparable due to the marked differences in intake between the' 
two methods. of preservation. We have observed that mata pas to, 
an annual range legume, is not consumed by sheep or goats in the 
green form. 

From all forage intakes reported (Table 1), that of forage 
sorghum was lowest probably due to its highest cell wall content. 
Digestibility of woody forages by both goats and sheep (Table 3) 
was lower than for other forage .species perhaps due to their 
higher lignin content. Digestibility of the sorghum silages was 
higher than expected. 

Several studies (Barros et al., 1985; Freire et al., 1985; 
V~le et al., 1985) in which both goats and sheep were used, DM 
intakes tended to be greater for sheep than for goats on a kg· 75 

basis. Barros et al. (1985) reported that sheep fed the same 
diet as goats spent more time ruminating (479 vs. 420 min/day). 
However, DM digestibilities reported were not different between 
the two animal species. 

Nitrogen bal~nce of sheep and goats (Table 3) appeared to be 
dependent on the nitrogen content of the forage as well as on the 
feed intake. Negative nitrogen balance of goats consumin# mata 
pasto hay was due to the low feed intake (10 g/kg· 7 ) and 
consequently_ to a low N intake. 

Conclusions 

Reduced forage quality was associated to a decreased intake 
and digestibility, decreased N content and increased rumination 
and total chewing activities. DM intake and digestibility were 
affected by stage of maturity of forages and f~rage species. DM 
intake was lower for the grasses, and digestibility was lower for 
the range species. With the information available, it is not 
clear how much of the nitrogen in the range forage species is 
utilized and if lignin phenolic components or other secondary 
compounds are affecting nitrogen utilization. 

225 



REFERENCES 

AOAC. Official Methods of Analysis (12th ed.) Washington, DC, 
Association of Official Analytical Chemists, 1975. 

BARROS, N.N.; KAWAS, J.R.; JOHNSON, 
Comparative intake and digestion 
cericea) by goats and hair sheep. 
Document, 1985. 

W.L. & SHELTON, J.M. 
of mata pasto (Gacia 

EMBRAPA/CNPC Internal 

CARNE IR 0 , H. ; KAW AS , J. R.; BARR 0 S , N. N.; DE AR A UJ 0 FIL !I 0 , J. A.; 
DOS SANTOS, J.W.; SHELTON, J.M.; JOHNSON, W.L. & FREIRE, 
L.C.L. Efeito da ensilagem na composi~ao qu1mica do sorgo 
forrageiro (Sorghum vulgare) e da cunha (~!!!ori~ ~ern~~). 
F 1 o r i an op o 1 i s , B r a s i l~-R e u n i a o A n u a 1 d a S o c i e d a d e B r a s i 1 e i r a 
de Zootecnia, (Abst.), 1985. 

FREIRE, L.C.L.; BARROS, N.N.; CARNEIRO, H.; LOPES, t~.A. & 
JOHNSON, W.L. Valor nutritivo de algumas forrageiras para 
caprinos e ovinos no nordeste. Florian6polis, Brasil, 
Reuniao Anual da Sociedade Brasileira de Zootecnia, (Abst.), 
19 8 5 • 

GOERING, H.K. & VAN SOEST, P.J. Forage Fiber 
Handbook No. 379 Ag. Res. Serv. Washington, 

Analysis. OSDA 
D.C., 1970. 

KAW A S , J • R • ; C A R N E I R 0 , H • ; B A R R 0 S , N • N • ; F R E I R E , ,L . C . L . ; K AW A S , 
F.N.; SHELTON, J.M. & JOHNSON, W.L. Valor nutritivo para 
caprinos das silagens de sorgo forrageiro (Sorgum vulgare) e 
d a c u n ha ( c 1 i t 0 r i a t e r n a t e a ) e m d 0 i s e s tag i 08-cre- m atu r i d a d e . 
Florianopolis, Brasil, Reuniao Anual da Sociedade Brasileira 
de Zootecnia, (Abst.), 1985. 

PFISTER, J.A.; DE QUEIROZ, J.S.; KIRMSE, R.D. & MALECHEK, J.C. 
Rangelands and small ruminant production in Ceara State, 
Northeastern Brazil. Rangelands, 5(2):72, 1983. 

V AL E , L • V • ; D E AR A UJ 0 F I L H 0 , J • A . ; A R RUD A , F. A . V • & S E R P A , M • B • M • 
Valor nutritivo da vagem de jurema preta. Florian6polis, 
Brasil, Reunaio Anual da Sociedade Brasileira de Zootecnia, 
(Abst.), 1985. 

226 



CONSUMPTION AND DIGESTIBILITY OF CAATINGA LEAF LITTER 
PEN FED TO NATIVE GOATS 

H.J. Burstein, W. L. Johnson and E. A. Lopes 

North Carolina State University and 
National Goat Research Center (EMBRAPA) 

ABSTRACT - A feedlng trial was conducted to determine the effect 

of increm~ntal energy supplementation on intake of leaf dry mat

ter (LDMI), total dry matter (TDMI) and crude protein (CPI) and 

in vivo digestibility of dry matter (DMD) and crude protein (CPD) 

Of caatinga leaf litter, the predominant forage available to 

animals grazing native range during the dry season. Forty-four 

individually penned, mature SRD goat wethers were fed 1.7kg/ day 

of previously collected dry season caatinga leaf ·litter ad 

libitum, in two feedings. Mean initial body weight (BW) was 

20.6kg-. - E 1 e v e n a n i ma 1 s b 1 o ck e d b y B W w i t h i n t r e a t me n t ( TR T ) we r e 

assigned to 9ne of four corn supplementation levels, expressed as 

% of BW as fed: (A) O, (B) .3, (C) .6 and (D) 1.2. A 21-day 

adaptation pha.se was followed by a 7-day feed intake and fecal 

output measurement period. Means for TRT A, B, C and D were: LDMI 

(percent of BW) 3.57, 3.54, 3.31 and 3.20; TDMI (percent of BW) 

3.57, 3.80, 3.95 and 4.23; DMD(%) 66.2, 67.6, 63.1 and 69.3; and 

CPD(%) 50.4, 49.4, 1 
43.1 and 51.1. There was a tendency for LDMI 

to decrease and TDMI to increase with increasing levels of 

supplementation. TOMI for TRT D was higher (P<.05) than for TRT 

A. A two-way ANOVA demonstrated no treatment differences (P>.05) 

for DMD or CPD. 

Index terms: Goa ts, 
supplementation, 

Semi-arid tropics, Native tree leaves, 
Intake, Digestibility. 

Energy 

CONSUMO E DIGESTIBILIDADE DAS FOLHAS DE CAATINGA EM CABRAS SkD 

EM CONFINAMENTO. 

RESUMO - Foi conduzido um ensaio para determinar o efeito de 

suplementa~ao energetica incremental sobre o consumo de materia 

s e c a d e f o 1 ha s ( C M S F ) , o co n s u m o d e p r o t e ln a b r u t a ( C P B ) , e a 

d i g e s t i b i 1 i d a d e !E._ ~.!.~~ d a ma t er i a s e c a ( D M S ) e d a p r o t e 1n a b r u ta 

( DP B ) d as f o 1 ha s ca ld as d a s ar v o re s d a ca a t in g a , rep res en tan t e s 

da forragem predominante dispon1vel aos animais que permane~em na 

ca at in g a du rant e a ep o ca sec a. Par a o s 4 4 cap r in o s ad u 1 to s , 

castrados, do tipo SRD, confinados individualmente, foram forne

cidos ad libitum um total de 1.7 kg, 2 vezes por dia, de folhas 

de caatTnga-previamente coletadas durante a epoca seca. A media 

in i c i a 1 do peso corpora 1 (PC) f o i 2 0. 6 kg. 0 s an i ma is dis tr i bu -

idos em 11 blocos ao acaso pelo PC, foram designados para receber 

um d e 4 n 1 v e i S· d e m i 1 ho ( % de PC ) : (A ) 0 , ( B ) • 3 , ( C ) • 6 e ( D) 

1.. 2. 0 p e r1o do de adapt a ~a o de 2 1 di as for s e g u id o po r um p e r1o do 

de medi~·ao do consumo da dieta e da produ~ao fecal. A sobra foi 

coletada uma vez por dia e os sacos de fezes foram esvaziados 2 

v e z e s p o r d i a. A s med i as p a r a o s t r a tame n to s A , B , C e D f o ram : 
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CMSF (% de PC) 3.57, 3.54, 3.31 e 3.20; CMST (% de PC) 3.57, 
3.80, 3.95 e 4.23; OMS (%) 66.2, 6.7.6, 63.1 e 69.3; e DPB (%) 
50.4, 49.4, 43.l e 51.1. Houve uma tendencia para o CMSF a 
diminuir e para o CMST a aumentar a medida que o n1vel de 
suplementa~ao cresceu. 0 CMST foi maior (P<.05) no tratamento O 
que no tratamento A. 0 ANOVA nao demonstrou diferen~as signifi
c a t i v a s e n t r e t r a ta m e n t o s ( P > • 0 5 ) p a r a I) M S o u D P B ~ ~!.~~. 

Termos para indexa~ao: Caprinos, Tr6pico semiarido, Folhas de 
arvores da caatinga, Suplementa~ao energetica, Consumo, 
Digestibilidade. 

Introduction 

Goats, widely distributed throughout the semi-arid 
Northeast, contribute significantly to smallholder farm income 
and economic security. Native range (caatinga) is generally the 
sole source of forage to which these animals have access 
(Gutierrez et al., 1981; Neumaier, 1986; Primov, 1982). A 
consequence of the highly seasonal rainfall of the region is a 
pronounced annual fluctuation in quality and quantity of caatinga 
forage. Adverse effects of the precipitous dry se~son decline ln 
forage available to grazing stock have been documented in a 
number of s tu di e.s at the CNP C (Be 11 aver et a l. , 1 9 7 9 ; Figueiredo 
e t a 1 . , 1 9 8 Oa , 1 9 8 0 b ) . 

Supplemental feeding is one way to mitigate the body weight 
losses (15-30%) which frequently occur in grazing goats during 
the dry period (Pfister et al., 1983). However, given that 
supplemental feed is expensive for the small producer (Primov, 
1982), it would be preferable that it neither substituted for nor 
decreased the utilization of the caatinga forage base. 

Supplementation will increase total dry matter intake; how
ever, the net effects of supplementation on forage intake and 
digestibility are not consistent. Supplementation may increase, 
decrease or not affect forage utilization depending on the 
interaction of such factors as the physiological state of the 
animal with the quality of the basal forage diet and the quantity 
and energy/protein ratio of the supplement. Low supplemental 
energy levels tend not to decrease intake if the forage is of 
poor quality and the animals are not in a highly demanding 
physiological state (i.e. lactation) (Campling & Murdoch, 1966; 
Combellas & Martinez, 1982; Crabtree & Williams, 1971; Mott et 
al., 1968; Yazman et al., 1982). 

It is often found that the first factor limiting performance 
of animals consuming poor quality forage is energy, not protein 
(Leibholz & Kellaway, 1982). The work of Pfister (1983), 
conducted in the caati~ga of Sobral, tends to confirm that a 
deficiency of dietary energy, rather than crude protein, is 
likely the primary cause of poor dry season animal performance. 
Caatinga leaf litter, for as long as it lasts, is the major feed 
supply from approximately mid-dry season until the onset of the 
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next rains, but very little is actually known about its value as 

a forage (Pfister et al., 1983). Our objective was to study the 

effect of energy supplementation on the intake and apparent 
digestibility of this critical dry season feed resource. 

Methods 

A digestibility trial was conducted with 44 individually 
confined, mature native (SRO) goat wethers fed a total of l.7kg 
of previously collected dry season caatinga leaf litter, ad 

libitum in two feedings per day. The quantity of feed offered 

allowed f o r a t 1 e a s t a 4 0 % s e 1 e c t i o n ma r g i n o n a d r y ma t t e r ( D M ) 
basis. Eleven animals, blocked by weight within treatment (TRT) 

were assigned to each of 4 corn supplementation levels. Table 1 
shows the TR T's expressed as % of body weight ( B W), as fed, and 

as % of total dry matter intake. Mean initial BW was 20.6kg. A 
21-day adaptation period was followed by a 7-day feed consumption 
and fecal output measurement period. Total orts were collected 
once daily and fecal bags were emptied twice daily. Eight 
individual samples of feed offered were collected each time a new 
leaf batch was mixed (about every 2 days). Orts and feces were 

composited by animal across days. All samples were analyzed for 

OM and crude protein (CP) (AOAC, 1975) as well as total cell wall 
fiber (NDF) and permanganate lignin (Goering & van Soest, 1970). 
Statistical analyses of the data were performed using two-way 
ANOVA, the LSD, test being performed if TRT effects were 
significant (P<.05). 

TABLE 1. Levels of corn supplementation for the 4 treatments. 

Corn level 
expressed as: 

% of body weight 
% of total OM intake 

Treatment groups 

A 

0 
0 

B 

• 3 
6. 9 

Results and Discussion 

c 

• 6 
13. 5 

D 

1. 2 
2 4 • 6 

Chemical analyses of the caatinga leaf litter (Table 2) 

showed it to be low in CP and high in NDF. The corn also was 
lower in CP and higher in NDF than tabular values (NRC, 1981). 

TABLE 2. Chemical composition of the dietary components (%). 

Leaf litter 
Ground corn 

Crude protein 

6. 6 
8. 4 
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Neutral detergent fiber 

64.S 
20.4 

Lignin 

18. 3 
• 2 



Table 3 presents the means for leaf DM, total DM and CP 
intake. There was a tendency for leaf D~ intake to decrease, as a 
% of BW, and total OM and CP intakes to increase with increasing 
levels of supplementation. Although TRT differences were not 
significant for leaf OM intake, groups C and 0 had a slightly 
lower leaf intake (% of BW). Total OM intake for TRT O was higher 
(P<.05) than for TRT A. Despite low CP levels in the diets, mean 
CP intake was equal to or in excess of published requirements 
(NRC, 1981) for all treatments. 

TABLE 3. Daily intake of leaf dry matter (DM), total dry matter 
and crude protein. 

Leaf DM intake Total DM intake Crude protein intake 
Corn level 
( % of BW) g % of BW g % of BW a % of BW b 

0 (TRT A) 636 3 • 5 7 636 3. 5 7 a 4 1 . 2 3 
• 3 (TRT B) 669 3.54 717 3.80ab 47 . 2 5 
• 6 (TRT C) 693 3.31 800 3.95ab 118 . 2 6 

1 . 2 (TRT D) 692 3.20 916 4. 2 3 b 63 . 2 9 

a,bMeans in the same column not followed by the same letter 
differ a t p <. 0 5. 

Mean digestibility coefficients for DM and CP are shown in 
Table 4. Two-way analysis of variance indicated no significant 
TRT effects (P>.05). 

TABLE 4. Apparent digestibility of dry matter and crude protein. 

Treatment 

A 
B 
c 
D 

Table 
experiment. 
weight over 
levels were 
B and c. 

DM digestibility (%) 

6 6. 2 
67.6 
6 3. 1 
6 9 • 3 

CP digestibility (%) 

50.4 
49.4 
43. 1 
51 . 1 

5 presents the changes in BW over the 28-day 
Only the TRT D animals registered a net gain in 
this short period. However, in~reasing supplement 
associated with decreasing weight losses for TRT's A, 
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TABLE 5. Changes in body weight (BW) over the 28-day experimental 

period. 

Treatment Initial BW (kg) Final BW (kg) Percent change 

A 20.5 18. 1 - 12 

B 20.4 1 8 • 9 7 

c 20.8 20.4 2 

D 2 0. 7 21. 7 + 5 

Conclusions 

Our results generally agree with what has been found 

previously when low qu~lity 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 leaf intake, hence 

substituting supplement for forage, was evident at higher corn 

intake levels. This effect, as well as the increase in total DM 

intake as supplement levels increased, is consistent with 

previous reports. The fact that total DM digestibility did not 

change even when corn comprised up to 25% 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~~ecorded mean diet DM digestibilities. 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 NDF and 

1 i g n i n c o n c e-n t r a t 1 o n s a s h i g h a s w e o b s e r v e d • Th i s c o u 1 d b e d u e 

to the chemical or physical nature of the "lignin" fraction, and 

represents a point which merits further investigation. Crude 

protein digestibility was lower than total DM digestibility, 

which indicates that even when dietary protein offered seems 

adequate, protein availability could be a factor limiting animal 

productivity during the dry season. This is another area 

warranting further study. Based on our findings it appears that 

low levels of supplementation might be of some benefit in 

reducing dry season weight losses without the substitution effect 

which is evident with higher levels of supplementation. 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 typical 

small producers. 
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ACCEPTABILITY OF TROPICAL FORAGES FED AS SILAGE OR HAY 
TO SHEEP AND GOATS 

Helo1sa Carneiro, Omar Sanchez and W. L. Johnson 

National Goat Research Center (EMBRAPA), 
Inter-American Institute for Cooperation on Agriculture 

and North Carolina State University 

ABSTRACT - In a cafeteria study conducted at the CNPC, Sobral, 

forages preserved as hay or silage were offered to tropical hair 

sheep and native goats, lkg/animal/day for four consecutive days. 

Offered as both silage and hay were Leucaena leucocephala (LEU), 

Stylosanthes humilis (STY), Cassia sp. (CAS), Wissadula sp. (WIS) 

and C r o t o n s o naerianu s ( C R 0 ) . Th e s p e c i e s Cr o t a 1 a r i a j u n c e a ( C R J ) 

and Combretum leprosum (COM) were offered only as hay, and the 
s p e c ies-Setar i a_s_P:_(SE T ) a n d pa s p a 1 u m s p • ( p As ) 0 n 1 y a s s i 1 a g e . 

ConcentratfOnS-of protein and neutral~detergent fiber (%) of the 

hays were, respectively: STY 14.2, 47.2; LEU 20.2, 42.3; CAS 

14,.8, 33.1; CRJ 16.8, 54.3; WIS 13.3, 53.0; COM 9.0, 34.6; CRO 
8.9, 39.8. The ensiled forrages showed the following 

concentrations: STY 11.4, 47.2; LEU 16.5, 41.8; CAS 10.6, 45.4; 

WIS 9.7, 58.7; CRO 7.6, 73.9; SET 5.8, 70.2. In goats, the 

acceptability of the hays varied in the following descending 

order: STY, WIS, LEU, CRJ, CAS, COM, CRO; while in sheep the 

or de r o f p re f e re n c e was the f o 1 1 ow in g : L EU , STY , W I S , CR J , C AS , 
COM, CRO. The go11ts preferred the silages according to the 

following order: CAS, LEU, STY, WIS, PAS, CRO, SET; and the 

sheep: .CAS, LEU, STY, WIS, PAS, SET, CRO. The results suggest 

that preference by small ruminants is toward forrages of high 
protein and low fiber content. Method of preservation did not 

affect order of acceptability. However, other factors may affect 
the acceptability of specific forage species. 

Index terms: Tropical forages, Acceptability, Sheep, Goats. 

ACEITABILIDADE DE FORRAGENS TROPICAIS OFERECIDAS SOB A FORMA 
DE FENO E SILAGEM AOS OVINOS E CAPRINOS 

RESUMO - Num ensaio de cafeteria realizado no CNPC, Sobral, for 

oferecido lkg de forragem/animal/dia durante quatro dias 

consecutivos, sob a forma de feno e silagem as seguintes 

forrageiras: Leucaena leucocephala (LEU), Stylosanthes humilis 
(STY), Cassia sp~-(CAS),-Wissa<fUlElsp. (WIS) e Croton sonderianus 

( CR 0 ) • As es p ec i e s Cr o ta 1 a r i a j u n c ea ( CR J ) e Comb re tum 1 e p r o s um 
(COM) somente foram-ofertadaS-como-feno e as es~cies-SetariaBP:' 

(SET) e Paspalum sp. (PAS) somente como silagem. Os percentuais 
de protelna-e-de fibra em detergente neutro das forrageiras 

fenadas foram, respectivamente: STY 14,2, 47,2; LEU 20,2, 42,3; 

CAS 14,8, 33,1; CRJ 16,8, 54,3; WIS 13,3, 53,0; COM 9,0, 34,6; 

CRO 8,9, 39,8. As forrageiras ensiladas mostraram os seguintes 

percentuais: STY 11,4, 47,2; LEU 16,5, 41,8; CAS 10,6, 45,4; WIS 

9,7, 58,7; CRO 7,6, 73,9; SET 5,8, 70,2. Em caprinos, a 
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aceitabilidade das forrageiras como feno decresceu de acordo com 
a seguinte ordem: STY, WIS, LEU, CRJ, CAS, COM, CRO; enquanto que 
em ovinos ocorreu a seguinte sequ~ncia: LEU, STY, WIS, CRJ, CAS, 
COM, CRO. Os caprinos preferiram a silagem conforme a seguinte 
ordem: CAS, LEU, STY, WIS, PAS, CRO, SET; e os ovinos: CAS, LEU, 
STY, WIS, PAS, SET, CRO. Os resultados sugerem que os animals t€!m 
p re f e r @ n c i a p o r. f o r r a g e i r a s c o m u m t e o r p r o t e 1c o e 1 e v a d o , b a i x a 
fibra, porem, outros fatores possivelmente afetam a 
aceitabilidade espec1fica de cada forragem. 

Termos para indexa~ao: Forrageiras tropicals, Aceitabilidade, 
Ovinos, Caprinos. 

Introduction 

The preservation of forages as hay or silage is an appealing 
alternative in areas like Northeast Brazil which suffer from a 
prolonged dry season and where grazing animals, consequently, 
require supplementation in order to produce at efficient levels. 
Furthermore, it is possible that preservation will improve the 
acceptability of certain forages by neutralizing secondary 
compounds which may otherwise have an anti-quality or intake
reducing effect. The objective of the present study was to 
d e t e r m i n e t h e a c c e p t a b i 1 i t y a n d r e 1 a t i v e p r e f e r e n c e o f s e v. e r a 1 
forages that can be grown in the Northeast, when fed to sheep or 
to goats in the form of hay or silage. 

Materials and Methods 

A cafeteria trial was carried out at the CNPC, Sobral, 
Ceara, during four days. Each animal was offered lkg/day of the 
following forages: preserved as hay and silage, Leucaena 
1 e u c o c e p h a 1 a ( L Eu ) , S t y 1 o s a n t h e s h u m i !_~ ( S TY ) , ca s s i a s p~-(CAs)-;
W is sad u la sp. (WIS) and Croton sonderianus (CRO~he species 
Crotalaria juncea (CRJ) and-Combretuml-eprosum (COM) were offered 
only as hay, and the species Setaria sp. (SET) and Paspalum sp. 
( PAS ) on 1 y a s s i 1 a g e . Ta b 1 e 1 shows-the ch e m i ca 1 c o mpositio n o f 
the forrages. 

Results and Discussion 

The comparative intake of dry matter from the several 
forages on offer is shown in Figures 1, 2, 3 and 4. For those 
forages fed both as hay and silage, relative acceptability was 
not greatly influenced by the method of preservation. Relative 
rankings were also similar for sheep and goats. The consistently 
most preferred species were Leucaena leucocephala and Stylosan
thes humilis, both legumes. Of intermediate ranking were the 
Cassi a-:-crota 1 a r l a ' a n d w i s s a d u 1 a s p e c i e s • T h e 1 e a s t p r e f e r r e d 
were the Combretum, Croton, Paspalum and Setaria species. 
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TABLE 1. Chemical composition of the hays and silages, % of dry 
matter. 

Chemical Composition a 

Forages CP NDF ADF HC Lignin Cel 

Hays 

Cassia s p • 14.8 3 3. 1 1 5 . 7 17. 4 4. 1 11. 4 
Combretum .leprosum 9 .. 0 34.6 22.4 1 2. 2 7 • 1 1 7. 4 
Crotalaria juncea 1 6 . 8 54.3 2 3. 0 31. 3 8. 6 1 7 • 3 
Croton sonderianus 8.9 39. 8 26.5 13. 3 8. 4 18. 4 
Leucaena leucocephala 20.2 42. 3 20.8 21. 4 6. 6 16. 9 
Stylosanthes humilis 14.2 4 7. 2 3/1. 2 16.0 7 • 2 2 3. 5 
Wissadula sp. 13. 3 53.0 3 2 • 5 20.5 7 • 3 2 4. 7 

Silages 

Cassia s p. 10.6 45.4 29.1 16. 5 7. 7 2 0. 7 
Croton sonderianus 7 • 6 46.9 34.4 1 2 • 6 11. 6 2 2. 0 
Leucaena leucocephala 16.5 41. 8 26.0 15. 8 8. 1 1 7 • 8 
Pas pal um sp. 4. 5 73.9 48.3 25. 6 8.8 32.8 
Setaria s p. 5.8 70.2 43. 5 26.7 8.4 3 3. 9 
Stylosanthes humilis 11. 4 47.2 31. 9 15. 3 7. 8 2 5. 3 
Wissadula s p • 9 • 7 58. 7 40.6 18. 1 7. 8 30.5 

aCP=Crude protein, NDF=Neutral detergent fiber, ADF=Acid 
detergent fiber, HC=Hemicellulose, and Cel=Cellulose. 

There are many factors which influence the intake of forages 
by ruminants. Tropical grasse.s very low in crude protein (below 
6%) and high in fiber (above 60% NDF) cannot be expected to be 
consumed as supplements to low quality gi.:azing conditions; 
rather, if offered to sheep or goats, they will simply substitute 
for forage already being consumed in the caatinga. Also, it is 
highly probable that some forages would be acceptable if offered 
alone, or if offered over a long period of time, but are among 
the lesser preferred in a cafeteria situation or over a very 
short period which does not allow the animals to adapt to them. 

T he t w o 1 e g u me s , ~~~~~en~ an d ~.!I.!~ a n t ~~~, w h i c h w e r e 
consistently consumed well, should be given high considerati~n as 
candidates for dry season supplementation for sheep or goats 
grazing on caatinga. Apparently, if a satisfactory job is done 
of making hay or silage with these legumes, both forms of 
preservation ar·e a_cceptable both to tropical hair sheep and to 
native goats in the Northeast. 
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TREE LEAVES AND AGRICULTURAL BY-PRODUCTS AS SUPPLEMENTS TO 
LOW QUALITY ROUGHAGE DIETS FOR SHEEP AND GOATS 

J.E. van Eys and \LL. Johnson 

North Carolina State University 

ABSTRACT - Tree leaves and certain crop by-products can play an 
important role in improving the utilization of diets based on 
high fiber materials. This paper reviews limitations in the use 
of such forages as dietary supplements and research on their 
effect on the utilization of the basal diet. In general, their 
use is feasible and economical under small farm conditions. Anti
quality factors may restrict the level at which they can be fed 
as supplements; however, such restricted levels are generally 
higher than the levels which result in maximum utilization of the 
basal diet and at the same time give satisfactory animal 
performance. When used as supplements to green tropical grasses, 
leguminous tree leaves do not substantially improve the 
digestibility of cell wall fiber. However, digestibility may be 
improved when the basal diet consists of poor quality fibrous 
feeds. Use of forage supplements usually decreases the intake of 
the basal diet but increases total dry matter intake; however, at 
very low levels of supplementation, the basal diet intake may 
remain constant or even increase. The main benefit of forage 
supplements seems to be attributable to their superior protein 
quality; even when the basal diet seems adequate in crude 
protein, forage supplements can improve the efficiency of 
microb(al protein production and increase the supply of protein 
to the small intestine. 

Index terms: Goats, Sheep, Dietary supplementation, Tropics. 

A FOLHAGEM DE ARVORES E SUBPRODUTOS DE CULTURAS COMO 
SUPLEMENTOS EM DIETAS FIBROSAS DE BAIXA QUALIDADE PARA OVINOS 
E CAPRINOS 

RESUMO - A folhagem de arvores e certos subprodutos de culturas 
podem contribuir para melhorar a utiliza~ao das dietas baseadas 
em forragem de baixa qualidade para os cordeiros e cabritos em 
c res c i men to. Ne s t e tr ab a 1 ho s e disc u t e as 1 i mi ta ~6 es no us o dos 
suplementos forrageiros, e seu efeito na utiliza~ao da dieta 
base. Nas condi~oes de pequenos productores o uso de suplementos 
forrageiros e bem factivel. Alguns componentes anti-qualitativos 
podem limitar o n1vel de uso como suplemento, entretanto, estes 
limites geralmente sao maiores que os n1veis que resultam em 
utiliza~ao maxima da dieta base com um comportamento adequado dos 
anlmais. Quando a dieta base consiste de gramineas tropicais 
verdes, a folhagem de arvores nao melhora a digestibilidade das 
paredes celulares, mas, no caso duma dieta base de muita baixa 
qualidade, a digestibilidade sim, pode ser melhorada. Com a 
suplementa~ao, o consumo da dieta base sofre um decrescimo, mas o 
consumo total aumenta. Entretanto quando o suplemento e oferecido 
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a um n1vel muito baixo, o consumo da dieta hase ou n§o muda ou 
aumenta um pouco. D principal benef1cio da suplementa~§o se 
manifesta no grau de utiliza~§o da dieta base, devido a melhor 
qualidade da protelna. Ainda nos casos onde o n1vel de protelna 
parece adequado, os suplementos forrageiros podem melhorar a 
efici@ncia da produ~Jo de prote~a microbiana e assim aumentar o 
aporte de prote1na ao duodena. 

Termos para iodexa~ao: Caprioos, Ovioos, Suplement.q~ao dietaria, 
Zonas tropicals. 

Introduction 

Under tropical conditions low quality forages and crop 
residues constitute the dominant feed source for ruminants. 
However, their utilization is often limited by low intake and 
digestibility. These limitations are more serious for small than 
large ruminants; size and physiologic.ql characteristics reduce 
the capacity of sheep and goats to utilize low quality feeds 
(Demment & Van Soest, 1983). Free grazing sheep, and especially 
goats, compensate for this disadvantage by a higher degree of 
selectivity; however, opportunity for selective intake is greatly 
reduced with full or partial confi~ement. Ideally, on mixed 
livestock farms the lowest quality feeds will be given to large 
ruminants. Small ruminants should be offered only better quality 
feeds, or their diet should allow for a large degree of 
selectivity. In practice, however, this is rarely the case and 
small ruminants are forced to survive on low quality, fibrous 
diets. 

Methods are available to improve the nutritive value of 
roughages, by physical or chemical treatments. However, these 
methods generally are not prRctical or economical under tropical, 
small farm conditions (Jayasuriya, 1981). Furthermore, results 
of experiments in which treated roughages were fed to small 
ruminants have been disappointing and supplemental feeds continue 
to be necessary (Ibrahim, 1981). 

For small ruminants, supplementation is often the most 
effective way to improve productivity on roughage based diets. 
The relative scarcity of good quality supplements determine the 
objectives of supplementation strategies: to provide a balanced 
supply of nutrients to meet minimum requirements for moderate 
growth and production; and to maximize utilization of the low 
quality roughage. These objectives imply levels of productivity 
below genetic potential; however, small ruminant producers in the 
tropics are generally more interested in relatively low but 
sustained levels of production at minimum inputs, than in maximum 
output (Knipscheer et al., 1983; Primov, 1982). 
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Types of Supplements and Limitations to their Use 

Gutierrez et al. (1981) found that when mixed livestock 
producers in Gear~ used supplements it was most often for cattle; 
they would occasionally feed supplements to sheep, but almost 
never to goats. In other countries, also, small farmers are 
often unwilling to pay full cost for management improvements (for 
example, see Amir et al., 198S, who report on-farm experience 
from Indonesia). Options to be considered are therefore limited 
to high quality crop by-products, and leaves from trees or 
shrubs--in other words, feeds that can be obtained at zero or 
minimal cash cost. Excluded from consideration for the small 
holder are many of the agro-industrial by-products which might 
be used by commercial farmers, and in most cases, forage crops 
that require irrigation and fertilization. 

A list of crop by-products and tree leaves that can be used 
as supplements to low quality roughages is provided in Table 1. 
The majority of the feeds listed are common in the humid tropics 
where all are used to some extent by small farmers (Hutagalung, 
1 9 7 9 ; van E·y s et a 1., I 9 8 3). Many are a 1 so suit ab 1 e to are as 
with low rainfall or a pronounced dry season. The list is not 
exhaustive; additional materials may be available in a given 
region, rlepending on agricultural practices and the predominant 
tree species. Not included are most of the trees and shrubs of 
the caatinga, as compiled by Kirmse et al. (1983), the feeding 
value of which may be comparable to some of the species listed. 
Nutrient composition and content of anti-quality components 
should be determined on the common caatinga species which lend 
themselves to harvest and use as supplements. 

TABLE 1. Chemical composition of forage supplements. 

Composition of dry matter ( % ) Maximum 
OM feeding 

Feedstuff ( % ) CP NDF CF ME(kJ) Ca p level 

Acacia leaves 32 20 20 2. 09 1. 00 . 2 3 ? 
Algaroba leaves 2S 24 11 S 2S 0.86 • 2 s ? 
Albizia foliage 37 24 37 1. 4 0 . 10 2S 
Calliandra foliage 39 24 24 1. 6 0 • 2 0 2S 
Cassava leaves 24 28 31, 12 2. s 2 1. l S .4S 2S 
Erythrina foliage 12 34 40 2 .s 0 1. s 3 . 4 2 
Gliricidia foliage 26 27 so lS 2.66 1. S8 • 2 9 75 
Indigofera herbage 23 17 32 1. 9 7 4. 2 6 . 2 3 so 
Soybean straw 80 14 78 36 2. 6 6 0.94 . 18 
Jackfruit leaves 33 16 32 17 2. 02 1. 6 0 . 39 
Leucaena foliage 28 27 38 21 2 • 1 3 l. 40 • 21 60 
Sesbania foliage 23 28 37 17 2. 44 l . 2 9 . 4 7 
Sweet pot.a to vines 9 22 36 lS 2.39 1. 7 9 .24 ? 
Water hyacinth 6 16 43 2S 2 • 2 2 1. 6 2 . 6 0 2S 
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Even when small ruminant producers recognize the high 
feeding value of certain legume trees and crop by-products, their 
use of these feeds is often inefficient. Rather than using them 
as supplements, they are fed as the sole feed for short, 
intermittent periods (van Eys et al., 1983). Most of these feeds 
are high in crude protein. When fed alone or as the major 
dietary constituent a large proportion of the nitrogen may be 
lost as NH 3-N. 

When the feeds are used as supplements to grass diets they 
do not need to be fed with every meal, or even daily. Rangkuti 
et al. (1985) did not find differences in growth of lambs or kids 
when the same amount of gliricidia foliage was fed daily, every 
two, or every three days. However, with very low quality feeds 
which do not provide sufficient nutrients for maximum rumen 
fermentation, more frequent supplementation should prove 
beneficial. 

Chemical composition of these supplements compares favorably 
with most agro-industial by-products, although their energy 
density is lower. Their total cell-wall fiber (NDF) is lower than 
that of tropical grasses and many crop residues. Mineral values 
Indicate their usefulness in correcting mineral imbalances, 
especially Ca/P ratios. Dry matter (OM) content of the 
supplements is lower than that of most crop by-products but 
higher than most fresh tropical grasses. Important exceptions are 
erythrina leaves, sweet potato vines and water hyacinth, the high 
water content of which may limit D~ intake when fed at high 
levels. 

Characteristic of many forage supplements is their high 
level of anti-quality components such as tannins, cyanogenic 
glucosides, mimosine or soluble oxalates (Table 2). However, 
precise information is lacking on nutritional and sub-clinical 
effects of their occasional or continuous ingestion. Few of them 
will cause acute toxicity at moderate feeding levels; however, 
continous ingestion may reduce productivity. 

TABLE 2. Anti-quality factors in forage supplements. 

Feeds tu ff 

Acacia leaves 

Albizia foliage 
Calliandra foliage 
Cassava leaves 
Indigofera herbage 
Soybean straw 
Leucaena foliage 
Swtet potato vines 
Water hyacinth 

-----------

Anti-quality factors 

possible: HCN, tannins, 
fluoroacetic acid, oxalate 

tannins (2-3%) 
tannins (10-24%) 
HCN, tannins 
indospicine, 3-nitropropanic acid 
cell wall constituents 
mimosine 
low DM 
nitrates, oxalates, low DM 
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Tannins are among the more prevalent of the anti-quality 
components, especially in legume foliage. High levels of low 
molecular weight, reactive tannins will depress voluntary intake 
and rumen carbohydrate digestion. However, these same compounds 
are highly efficient in reducing ruminal plant protein 
degradation, thus increasing amino acid supply to the animal 
(Barry & Reid, 1984). Dietary levels of high tannin feeds should 
be balanced to take into account both positive and negative 
effects. 

Toxicity of some labile compounds can be altered through 
storage, heat treatment, or crushing. In the case of cassava 
leaves the enzyme linamarase will react with the glucoside during 
wilting, releasing part of the HCN present (Ok.e, 1978). However, 
much of the HCN appears to be cell-wall bound and may have a 
subclinical effect on animal growth. Mathius et al. (1983) 
showed that growth rate of sheep and goats increased when napier 
grass diets were supplemented at 20-25% with wilted cassava 
leaves. Higher levels of supplementation did not increase weight 
gain. Further, growth rate did not respond to additional 
supplementation with an energy or protein source, suggesting that 
at 25% inclusion of cassava leaves, HCN limited animal 
performance (Mathius et al., 198L1; 1985). 

Stage of harvest is also important. Nitrogenous toxins such 
as cyanoglucosides, specific amino acids and alkaloids are 
commonly present in highest concentration in meristimatic tissue. 
Feeding more mature material will therefore reduce the risk of 
toxic i t.y. 

Geographic differences may affect the animal response to 
feeding potentially toxic materials. These differences may be· 
related to soil, climate or plant variety, or they can be 
associated with the animal itself. An example is the mimosine 
toxicity associated with the feeding of Leucaena species. 
Mimosine, and its metabolite DHP (3-hydroxy-4(1H)-pyridone), 
severely limits the use of leucaena by ruminants in most of the 
tropics. However, in Hawaii and parts of Asia ruminants have been 
shown to detoxify DHP from leucaena, in the rumen (Jones & Lowry, 
1984). 

Because of anti-quality components, many forage supplements 
should be used only at low levels. For only a few of them is 
sufficient information available to establish the optimum level 
of use. The maximum levels of feeding given in Table 1 are based 
on anti-quality components. Economic goals such as maximum 
utilization of the basal diet were not taken into account, In 
most practical situations levels lower than these maximums can be 
fed. 

Supplementation - or Substitution? 

Due to the fibrous character of forages that can be used as 
supplements, intake of the basal diet will generally decrease 
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with increasing levels of supplementation. Figure 1 shows the 
effect of supplementation with tree legume foliage on DM intake 
of medium quality napier grass. The decrease in napier grass 
intake is most pronounced at higher levels of supplementation. 
Since the supplement is generally more palatable than the basal 
diet it will be consumed preferentially. In this study, lambs 
consumed the legume first and appeared to add napier grass to a 
level of maximum rumen fill. Total indigestible fiber intake was 
not influenced by type or level of supplementation. 

In the absence of toxic components and with adequate 
nutrients for the rumen microbes, intake of roughage diets is 
primarily limited by ruminal digestion of the fiber component. 
Although the rate of fiber degradation for tropical legumes is 
greater than for tropical grasses, the extent of digestion, which 
has the largest effect on intake, is equal or lower (Aii & 
Stobbs, 1980; Lane, 1982). These fiber digestion parameters may 
have less effect on intake with some agricultural by-products 
than with legume tree foliage. For example, rate and extent of 
cell wall disappearance in sweet potato vines and cassava leaves 
are higher than in leucaena, erythrina, or gliricidia (Roldan, 
1981). Meyreles et al. (1979) showed that supplementation of 
sweet potato vines to sugar cane pith-urea diets did not depress 
intake, compared to the basal diet. 
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Figure 1. Dry matter intake (g/kg BW' 75 /d) by lambs of napier grass and fresh 
legume tree foliage fed at 0.5, 1.0 and 2,0 kg/head/day. 
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The substitution effect is not limited to forages. 
Supplementation with concentrates will also decrease intake of a 
roughage diet but the effect may be less pronounced, especially 
at low feeding levels.Figures 2a and 2b demonstrate the 
difference between alfalfa and cottonseed meal supplementation 
for animals fed low quality bermudagrass hay. When diets were 
iso-nitrogenous for a given level of supplementation, intake 
decreased more with alfalfa than with cottonseed supplementation. 

In experiments where high quality supplements have comprised 
less than 20% of the diet, no change or a slight increase in 
roughage intake has been noticed, as evidenced by data presented 
in Figures 1, 2a and 2b. At a low level of legume supplementation 
(Figure 1) there was no significant difference in napier grass 
i n take . I n F i g u re 2a be rm u d a g r a s s ha y i n take by go a ts a c t u a 1 1 y 
increased when either cottonseed meal or alfalfa were fed at 10% 
o f t he d i e t . F o r s h e e p t h e s a m e i n c r e a s e w a s o b s e r v e d ·w i t h c o t t o n 
seed meal but not with alfalfa. Hay intake was not affected 1-Jhen 
supplementation was doubled. These results suggest that at low 
levels the supplement contributes little to rumen fill, but does 
help correct nutrient deficiencies for microbes and host animal. 

Energy and Protein Value of Forage Supplements 

Forage supplements can provide nutrients that are limiting 
in diets based on low quality roughages. Their effect on animal 
performance, however, is confounded, and the fact that protein is 
also a source of energy is often overlooked. Table 3 presents DM 
digestibility and intake by sheep of some roughages, supplements 
and mixed die~s. Digestibility and intake data of the individual 
feeds are based on results of experiments where these feeds were 
fed alone. The list is brief and reflects a lack of information, 
especially on the supplementation of roughage diets with a single 
forage species. 

Many supplements with proven beneficial effects have 
digestibilities equal to or lower than roughages, perhaps due to 
condensed tannins or other anti-quality factors; when fed alone, 
as in a conventional digestibility trial, the concentration of 
these compounds in the digesta may increase to levels that 
interfere with microbial digestion. Given the intake substitution 
effect, forage supplements are unlikely to furnish a major 
increase in dietary energy, especially when fed with grasses. 
Limited information on mixed diets suggests that for tropical 
grasses the associative effect of supplements on digestibility is 
not large. Large depressions in OM or cell wall digestibilities 
have not occurred with high quality forage supplements at high 
levels, which is not surprising given their composition. Changes 
in ruminal pH and microbial composition associated with this type 
of supplementation, however, have not been studied. 
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TABLE 3. Digestibility and intake of roughages, supplements, and 
mixed grass-legume diets by sheep. 

Feed stuff 

Crop by-products and grasses: 
Corn stalks 
Guinea grass (anthesis) 
Napier grass (anthesis) 
Rice straw 

Tree foliage: 
Albizia 
Calliandra 
Gliricidia 
Leucaena 
Mimosa 
Sesbania 

Grass-legume diets: 
Napier-gliricidia (80:20) 
Napier-leucaena (80:20) 
Napier-sesbania (80:20) 
Guinea-leucaena (70:30) 

Dig. 
DM 
( % ) 

55 
59 
57 
43 

39 
41 
55 
64 
55 
65 

63 
59 
58 
58 

OM 
intake 

(g/kg BW) 

14 
29 
28 
18 

20 
17 
30 
23 
19 
36 

36 
39 
33 
37 

Reference 

Cheva-Isarakul, 
Lane, 1982 
van Eys et al, 
Cheva-1sarakul, 

Mahyudin, 1984 
" 

Cheva-Isarakul, 
" 

van Eys et al., 

" 
Lane, 1984 

1982 

1986 
1982 

1982 

1986 

A possibly more efficient utilization of digestible energy 
(DE) from forage supplements ls su~gested by their metabolizable 
energy values (Table 1), which are higher than tropical grasses 
(about2.0 kcal/kg for napier and guinea grass) or rice straw 
(1.5-1.8 kcal/kg). Greater efficiency of DE utilization could be 
due to reduced rumen fermentative losses, or increased nutrient 
by-pass to the small intestine. Tree legumes may increase rumen 
turnover rates when used as a supplement in grass diets, if they 
have the same effect as shown by Thornton & Minson (1973) for 
herbaceous tropical legumes. This would help explain the observed 
increase in OM intake (Table 4), which, especially at low levels 
of supplementation, is the major reason for the higher DE intake 
associated with supplementation. 

Improvements in digestibility of supplemented diets have 
been observed when the nitrogen content of the basal diet was too 
low to maintain maximal microbial digestion in the rumen, as is 
frequently the case with low quality by-products such as straws 
and corn stalks. Improved tropical grasses, especially when cut 
at early growth stages, g~nerally have adequate nitrogen for 
optimal ruminal fermentation. Table 5 gives an overview of crude 
protein content and solubility of tropical grasses and tree 
legume foliages. Protein concentration in tree legumes is 
approximately twice that of grasses while protein solubility is 
equal or less. The high level of protein solubility in grasses 
assures adequate levels of ruminal ammonia-N for maximal 
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TABLE 4. Effect of supplementation with tree legume foliage on 

DM intake of the basal and total diet. 

Animal species, 
hasal diet, 
and supplement 

Cattle: 
Rhodes grass, + 

- leucaena (7%) 
- leucaena (13%) 

Goats: 

DM intake, g/day 

Basal diet 

No suppl. 

5,746 
5 ' 7 4 6 

With suppl. 

5 , 5 9 Li 

5' 6 4 2 

Napier grass & cassava 
- gliricidia (11%) 

leaves, + 
453 !iJO 

Lambs: 
Napier grass, + 

- leucaena (25%) 
- gliricidia (25%) 
- sesbania (25%) 

469 
469 
469 

521 
434 
412 

Experi
mental 
diet 

6,003 
6,460 

485 

650 
546 
544 

Reference 

Flores 
et a 1. , 

1979 

Mathius 
et a 1. , 

1985 

van Eys 
et a 1. , 

1986a 

TABLE 5. Protein content and solubility in tropical forages. 

Regrowth 
(wk) 

Total 
protein 

( % ) 

Soluble in Burroughs mineral 
Chloris gayana 

solution: 
6 13.4 

Pennisetum clandestinum 
Setaria anceps 
Digitaria decumbens 
Panicum coloratum 
Brachiara mutica 

Leucaena leucocephala 

Rumen soluble after 2 hr: 
Pennisetum purpureum 

Leucaena leucocephala 
Gliricidia maculata 
Sesbania grandiflora 

6 1 7 . 5 
6 l 0 . l 
6 
6 
6 

? 

6-8 

12-14 
12-14 
12-14 
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8.8 
l 2 • l 
13. 9 

31. 8 

11. 9 

2 6. 9 
2 5. 6 
28.1 

Solubility 
( % ) 

28.3 
35.2 
28.9 
2 7. 8 
39.9 
40.8 

21. 1 

45.6 

2 7. 4 
2 7. 5 
4 2. 5 

Reference 

Aii & 
Stobbs, 

19 8 0 

Flores et 
al., 1979 

van Eys 
et a 1., 
1986b 



digestion and microbial protein production. On grass diets, 
the soluble nitrogen from supplemental legume tree foliage will 
contribute little if anything to ruminal fermentation. 
Parenthentically, although no direct comparisons were made, 
protein solubility in situ was higher than that measured with 
Burroughs mineral solution. 

Levels of rapidly fermentable carbohydrates (CHO) in crop 
residues and tropical grasses are low. Flores et al. (1979) 
estimated 5% soluble CHO in Rhodes grass; soluble CHO in leucaena 
has been estimated to be 12%. The unbalanced and unsynchronized 
release of ammonia and CHO in the rumen of animals fed tropical 
grasses may limit efficiency of microbial fermentation and lead 
to significant losses of nitrogen. However, immature tropical 
grasses could be used as a soluble nitrogen supplement for low 
q u a 1 i t y crop re s id u e s • Bene f i c-i a 1 res p on s es to the inc 1 u s i o n o f 
napier grass in rice straw diets were observed by Sitorus (1985). 

Differences in disappearance of the insoluble protein 
fraction have also been shown between grasses and legumes. In a 
comparison of napier grass and legume tree foliage (Figure 3), 
the insoluble, slowly disappearing protein fraction was larger in 
the legumes than in napier grass, and the rate of protein 
disappearance was also higher, Acid-pepsin treatment increai:;ed 
the availability of protein from legumes but had only a small 
effect on napier grass. Ai! & Stobbs (1980) showed similar 
differences between guinea grass and leucaena. Tree legume 
foliage, and probably many other shrub and tree leaves that could 
be used as supplements, provide a high level of true protein. 
Amino acids from these proteins can increase the efficiency of 
rumen fermentation, or they may escape rumen fermentation. In 
both cases protein supply to the small intestine increases, 
However, when leucaena and sesbania were compared to 
formaldehyde-treated soybean meal (van Eys et al., 1986), it was 
concluded that at low levels of supplementation protein from the 
tree legumes had only limited by-pass quality. At higher levels 
of supplementation larger quantities of protein may escape 
microbial degradation. By-pass protein is only useful if it can 
be digested post-ruminally and has an amino acid composition 
comparable or superior to that of microbial protein. The acid
pepsin soluble fraction of tree legumes (Figure 3) suggests high 
levels of available protein, but little is known about their 
amino acid composition. 

The tree legumes studied are not considered to be rich in 
tannins, Low levels of condensed tannins may increase the supply 
of dietary nitrogen to the duodenum, but high levels will 
interfere with ruminal digestion of carbohydrates. Species with 
high tannin levels such as calliandra, albizia and acacia, if 
used at low levels, can improve protein utilization on grass
based diets. 
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fiQ. 3. Hitrogen disappearance from nap1et grass and foliage 

of three tropical legu~e trees. 
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Crop by-products of good quality and leaves from trees and 

shrubs can play a major role in improving the utilization of low 

quality roughage diets and the nutrition of high producing 

animals. A major advantage for the small farmer is the low cash 

cost associated with the use of these types of supplements. 

Anti-quality components may restrict their incorporation in 

roughage diets. However, maximum levels of feeding imposed by 

known toxic components are generally higher than the 

supplementation .levels that combine maximum utilization of the 

roughage and satisfactory animal performance. When used in 

combination with forages, the contribution of shrub and tree 

leaves to the improvement in energy provision and digestibility 

of cell wall constituents is limited. Protein quality of legume 

tree foliage is superior to that of grasses. When high-quality 

by-products and tree or shrub foliage are used to supplement 

nitrogen-poor roughages or grasses that are apparently adequate 

in crude protein, the efficiency of microbial protein production 

and supply of protein to the small intestine can be greatly 

improved. 
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THE INTERACTION OF ENVIRONMENTAL VARIABLES 
(TIME OF DAY AND SHADE VS SUN) AND LEVEL OF NUTRITION 

ON ANIMAL RESPONSE (BODY TEMPERATURE, RESPIRATORY RATE, 
WATER INTAKE AND WEIGHT GAINS) WITH HAIR SHEEP 

F. A. V. Arruda, R. Bezerra, F. L. Ribeiro, J. W. dos Santos, 
J. R. Kawas and J. M. Shelton 

National Goat Research Center (EMBRAPA), 
University of California-Davis and Texas A&M University 

ABSTRACT - Santa In~s male lambs were used in an experiment to 
study the effect of sun vs shade, feed level, and time of day on 
body temperature, respiratory rate, and for the effect of the 
first two variables on water intake and body weight gains. 
Animals exposed to direct sunlight throughout the day were able 
to maintain normal body tempeTatures through increased 
respiratory rates. Theire was scome interaction betweeq the time 
of the day and the need for shade. The animals in direct 
su~light were more stressed in the afternoon, but respiratory 
rates were not excessive even undei these conditions. A higher 
plane of nu~rition resulted in elevated body temperatures and 
respiratory rates, but did not result in a serious degree of 
stress. As exp~cted, plane of nutrition markedly affected weight 
gains and feed to gain ratio. Animals exposed to the sun 
consumed more water than those maintained in the shade. Und~r 
the conditions of this experiment, high temperature stress did 
not appear to be a major constraint to animal performance. 

Index terms: Environment, Nutrition, Growth, Hair sheep. 

A INTERAQAO DAS VARIAVEIS DO MEIOAMBIENTE (HORA DO DIA, SOMERA 
VS SOL) E NIVEL DE NUTRIQAO E RESPOSTA DO ANIMAL (TEMPERATURA 
CORPORAL, RESPIRAQAO POR MINUTO, CONSUMO DE AGUA E GANHO DE 
PESO) COM OVELHAS LANADAS 

RESUMO - O~ cordeiros desmamados da ra~a Santa In!s foram usados 
em um experimento para estudar os efeitos da exposi~ao a radia~ao 
solar vs sombreamento, n1vel de alimenta~ao sobre a .temperatura 
retal, taxa respirat6ria, consumo de agua e ganho de peso. 
Animals expostos diretamente a radia~ao solar atrav~s do dia 
foram capazes de manter a temperatura corporal normal, embora a 
taxa respirat6ria tenha se elevado. Houve algumas interacoes 
entre a hora do dia e a necess,idade por sombra. Os animals 
expostos diretamente a radia~ao mostravam-se mais estressados 
d u r a n t e o p e r 1o d o d a t a r d e , ma s a s ta x a s r e s p i r a tor i a s n a o f o r a m 
muito elevadas sob estas condicoes. Plano nutricional mais 
alto, resultou numa elevada temperatura corporal e taxa 
r e s p i r a t 6 r i a , e n t r e t a n t o ,. o s a n i m a i s n a o f i c a r a m m u i t o 
estressados. 

0 plano nut·ricional afetou significativamente o ganho de 
peso e a taxa de consumo por g~nho de peso. 
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Os animals expostos ao sol consumiram mais §gua do que 
mantidos na sombra. 

Sob as condi~6es deste experimento o stress devido a alta 
temperature parece nao ser um serlo problema para a performance 
dos animals. 

Termos para indexa~ao: 

0 v i n 0 s s e m l a. 
Meioambiente, Nutri~ao, Crescimento, 

Introduction 

The environment impacts many aspects of animal production. 
There is a need to s~udy the effects of environmental variables 
on amimal performance and their interfctioni:; with various 
management practices. The overall goals spould be to measure the 
degree to which these variables effect ani~al perfor~ance, and to 
determine management practices which milght be implemented to 
circumvent any adverse effects. The inter~ction of high 
environmental temperatures and shade is one o~ the points of 
i n t e r e s t . I t i s k n o w n t h a t h i g h t e f p e r a t l,u r e s· , o r m o r e 
appropriately temperature stress, reduces feed i1rtake, and more 
importantly this effect is greater for hi$h rougnage rations of 
the type that would be utilized by the ~razing animal in the 
tropics (Beede & Collier, 1986). Environm~ntal t~mperatures are 
difficult to control under laboratory conditions and this 
approach is impossible under field conditions. However, one 
variable which often influences animal pertormance and behavior 
and which can be controlled is the provision of shade. The 
p r e s e n t e x p e r i m e n t w a s u n d e r t',,a k e n t o s t u d y t h e i mp o r t a n c e o f 
shade and the interaction of shade with feed level in respect to 
a number of animai performance variables, and to appraise the 
level of stress under prevalent conditions. A secondary interest 
was to study energy intake levels with respect to requirements 
under tropical conditions. This latter aspect is not being 
discussed in this report. 

Materials and Methods 

A total of 40 male Santa In~s type sheep ~ere used in the 
experiment. These were randomly divided into 8 l~ts of ~ animals 
each, and used in a factorial experiment. Two fa~tors we~e shade 
vs no shade (sun). The other part of the factorial exp~riment 
consisted of 4 different levels of the same ratio~. The length 
of the experiment was 5 6 days with 7 days co rts id ere d as a 
preliminary period and 49 days in the experimental period. ~hese 

dates were October 22 to December 17 which coincides with the end 
o f t he d r y s e a s o n i n t h i s p a r t o f B r a z i 1 i n w h i c h t h.e s u n w d, u 1 d 
be expected to shine d~ring most of the daylight hour&. 

The four feed levels chosen were below maintenance, 
approximately maintenance, medium and a high level approximating 
ad libitum intake. In the latter case, the animals were 
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restricted to the extent that they cleaned up all of their feed. 
The levels of feeding varied as they gained weight. Any refused 
feed was weighed back on a daily basis contributing to some 
variation in recorded intake. The ration was composed of 1/3 
ground corn stover and 2/3 of the following concentrate mix: 

Corn-----------------71% 
Soybean--------------27% 
Mineral Mix---------- 2% 

This concentrate w~s formulated to contain approximately 20% 
crude protein. The measurements taken included body weight 
change, water intake, body temperature and respiratory rates. 
The body iemperatures and respiratory rate measurements were 
taken at both AM and PM every four days. Thus for these two 
measures, a further variable. was introduced. Water intakes, 
corrected for evaporation loss, was taken on every fourth day as 
the body temperature and respiratory rate measures were taken. 
Body weights were taken weekly. 

Results and Discussion 

The analysis of variance for the main effects and their 
interactions as related to rectal temperatures and respiratory 
rates are shown in Table 1. The mean values are shown in Table 
2. The provision of shade did not have a significant effect on 
rectal temperatures. However, the provision of shade did 
significantly reduce (P<.05) the respiratory rate. This 
difference however, was small (2.63 respirations per minute). 
This indicates that the animals exposed to the sun can maintain 
their body temperature by elevating their respiratory rate. 
Plane of nutrition significantly effected both body temperature 
and respiratory rate with both values being increased by an 
inc~ease in feed intake. Although highly significant, these 
differences tended to be of low magnitude and likely represent 
the incresed heat of fermentation from digestion of the added 
feed consumed. Time of the day (morning vs afternoon) had a 
highly significant effect on both body temperature (BT) and 
respiratory rate (RR). The animals were showing more temperature 
stress in the afternoon. Also, there was a significant 
interaction between sun vs shade and time of day for both of 
these variable (Tables 3 and 4). This was most marked in respect 
to RR in which those animals exposed to the sun had a mean RR 
which was 7.15 higher in the afternoon. 

There \vas also a significant interaction between plane of 
nutrition and time of the day in respect to RR (Table 5). There 
was a consistent increase in RR with increases in feeding level 
with a difference of 16.5 between the two extremes. 

In general, these data indicate or confirm that direct 
sunlight results in some degree of heat stress as the day 
advances (afternoon readings), but that by only a modest increase 
in the RR, the animals are able to control their temperature 
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within the normal range. Also, the RR recorded are not extreme 

as much higher values are obtained when the animals are subject 

to more extreme stress. For instance, wool sheep exposed to 

direct sunlight often have respiratory rates between 100 and 200 

(Lawson & Shelton, 1982). 

TABLE 1. Analysis 
effects and their 

of variance (mean squares) for the 
interactions for rectal temperature. 

main 

·--------------------------------------

Variable 

Shade vs. sun ( s) 
Plane of nutrition 
Time of day ( T) 
s x PN 
s x T 
PN x T 
s x PN x T 
Error 

OF 

1 
( p N) 3 

1 
3 
1 
3 
3 

6 L1 

Rectal 
Temperature 

0.04 
0.53''<* 
5. 68*·k;'( 

0. 11 
0. 5 U< 
0.07 
0. 2 8 
0. 12 

*, p(0.05; **, P(0.01; ***, P(0.005. 

Mean squares 

Respiratory 
Rate 

227.81* 
434.78**''< 

13 1 18l1.12)'ddr 
2 2 • 3 1 

285.01>'< 
157.88 

8. 8 5 
54.95 

TABLE 2. Means for the effects of various factors on rectal 

temperature and respiratory rate. 

Rectal Respiratory 

Variable Temperature Rate 
( c) 

~---------------------39~45a--------------·-50-~71---------------

S had e 39.40 3 47.00 3 

Plane of Nutrition 

High 
Medium 
Maintenance 
Below Maintenance 

39.63c 
39.47c 
39.36 8 h 
39.25a 

53.35C 
51.25bc 
47.40 3 b 
42.75a 

-------------·---------------------·---
Time of Day 

Morning 
Afternoon 

39.16a 
39.69 3 b 

35.85a 
61.52b 

abcMeans with different superscript are significantly different 

at the P<0.05 level. 
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TABLE 3. Means for 
interaction of sun 

rectal temperature as influenced 
vs shade on time of day. 

by the 

Time of Daya 
Variable 

Mornin.17, Afternoon 

Sun 3 9. 10 39.80 

Shade 3 9. 2 3 3 9. 9 

aTime of day effect significant (PO.OS). 

TABLE 4. Means for respiratory rate as 
interaction between sun vs shade and time 

influenced 
of day. 

by the 

Variable 
Morning 

Sun 3 5. 6 5 

Shade 36.05 

aTime of day effect significant (P<0.05). 
bcsun vs shade different (P<0.05). 

Time of Daya 

Afternoon 

TABLE 5. Means for respiratory l'.'ate as influenced by the 
interaction between plane of nutrition and time of day. 

variable High 

Morning 38. 5 0 

Afternoon 

Plane of Nutrition 

Medium 

3 6. 3 0 

66.2obc 

Maintenance 

34.80 

60.00C 

Below 
Maintenance 

33.80 

s i . 7 od 

8 Time of day effect is significant (P<0.05). Plane of nutrition 
effect is significant (P<0.05), afternoon only. 

bed Means with different superscript are significantly different 
at the P<0.05 level. 
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A higher level of feed intake significantly increased heat load. 

Again this stress is not extreme as indicated by the RR. Perhaps 

a point of greater interest would be the effect of heat stress on 

level of feed intake. In this experiment, the level of feed 

intake was controlled, but there appeared to be no problems at 

the levels employed. This may well not have been the case if the 

animals had been required to graze, in which case physical 

activity might add to the heat load, or heat stress might reduce 

grazing activity, 

Shown in Table 6 are the mean squares for the effect of sun 

vs shade and feed intake on water intake and daily'gains. Table 

7 contains the actual mean values by treatment groups. The 

animals exposed to the sun. consumed more water than those in the 

shade (2.95 liters per day as compared to 2.24). This would be 

e x p e c t e d a s a d i r e c t r e s u 1 t o f t h e i n c r e a s e d R R s i n c e t ·h i s a c t i o n 

reduces body temperature through the evaporation of moisture from 

the respiratory tract. Feed level did not significantly affect 

water intake. In this experiment, feed intake was controlled, 

and thus could not be subjected to statistical analysis. The 

minor differences recorded can be explained by weigh back of 

refused feed. Weight gains and feed efficiency values are 

largely dictated by the different levels of feed intake. As 

would be expected, rates of gain were significantly affected by 

plane of nutrition. 

TABLE 6. Analysis of variance (mean squares) for the main effects 

and their interaetion on water intake and rate of gain. 

Mean Squares 

Variable DF Water Intake Daily Grain 

Sun and Shade ( s) 1 4.79*** 1768.9* 

Plan of Nutrition 3 0. 16 31068.9*** 

s x PN 3 0.09 400.1 

Error 32 0.25 3 2 5. 2 

*, P<0.05; **, P<0.01; ***, P<0.005. 

The lambs maintained in the shade gained significantl.Y 

better than those in the sun (P<.05). However, the difference 

was small and not consistent between feed levels. It was only at 

the full feeding level that the differences actually favored 

those maintained in the shade, 

In this study the gains, even at the highest feed level, 

were quite low (136gms. per day) by most standards. The reason 

for this is not clear. The feeding period was of short duration. 

Feed efficiency figures (feed to gain ratios) at the highest 

level of feed intake compare reasonably well with those from the 
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TABLE 7 • M ea n v a 1 u e s (a c tu a i ) f o r t he e f f e c t s o f s u n v s s ha d e 
and plane of nutrition, weight gains, feed efficiency and 
water intake. 

Variable Plane of Feed Weight Feed Water 
Nutrition Intake Change Efficiency Intake 

(G/Day) (G/Day) ( G/ G) (L/Day) 

Sun High 801 130 6. 3 2. 7 1 
Medium 673 96 7 • 1 3.03 
Maintenance 491 13 39. 0 2 . 8 5 
Below Ma int. 331 -55 3.20 

Shade High 802 145 5. 5 2.26 
Medium 654 90 7. 3 2. 2 3 
Maintenance 518 1 1 48.9 2. 2 1 
Below Main t. 326 -25 2. 2 6 

literature. The generally low levels of gains obtained appear to 
warrant further study. At the higher level of feed intake was 
approximately 4.9% of initial body weight. 

In general, these studies suggest that high temperature 
stress was not a major impediment under the conditions of this 
experiment. Other studies (Arruda, et al., 1984 & Pant et al., 
1985) have also shown that with modest increas~s in respiratory 
rates, sheep and goats are able to maintain their body 
temperatureft-Within the normal rahge under conditions found in 
Northeast Brazil. 
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THE RESPONSE OF LACTATING NATIVE AND EXOTIC BREEDS OF 
DAIRY GOATS TO COMPLETE RATIONS INVOLVING VARYING LEVELS 

OF UREA AND TWO ENERGY SOURCES (ALGAROBA PODS VS. CORN) 

C . A . Z o _me_ ta , P . R . M . L e i t e , J • M . S h e 1 t o n , 
R. Lewis and W. H. Sousa 

Texas A&M University and Empresa Estadual 
Pesquisa Agropecuaria da Para1ba 

ABSTRACT - Mature does entering their third lactation were 
selected from the flock at the Fazenda Pendencia near Soledade, 
Para1ba. They were used in an experiment to study ration 
formulations utilizing two energy sources which were corn vs 
ground algaroba pods (Prosopis juliflora) and three protein 
sources consisting of cottonseed meal or 1 or 2 percent urea for 
a total of six ration formulations. The animals were used in a 
reversal type study in which each animal received each ration. 
Only the last two weeks of the tes_t period were used in the 
analyses. The rations containing corn resulted in significantly 
higher level of lactation than those containing algaroba pods. 
Corn has a higher energy level and the performance on the two 
rations was approximately in ratio to their energy content. The 
performance on the 1% urea ration did not differ significantly 
from the ration,utilizing only cottonseed meal as a protein 
source. The two percent urea rations proved to be less 
satisfactory than those receiving CSM or 1% urea. Urea tended to 
give a· better response with the corn based ration than the 
algaroba based ration. 

Index terms: Goats, Lactation, Supplementation. 

RESPOSTA DAS CABRAS LEITERAS EM LACTA~AO NATIVAS E EXOTICAS A 
RA~OES COMPLETAS ENVOLVENDO VARIOS N1VEIS DE UREIA E DUAS 
FONTES DE ENERGIA (VAGENS DE ALGAROBA VS MILHO) 

RESUMO Cabras adultas entrando na terceira lacta~ao foram 
selecionadas dentro dos rebanhos da Fazenda Pendencia,no 
municfpio de Soledade, Parafba. Elas foram usadas em um 
experimento sobre formula~ao de ra~oes utilizando-se duas fontes 
de energia (milho versus vagens de algaroba)· e tr@s fontes de 
p r o t e 1n a ( t o r ta d e a 1 g o d a o , s o z i n ha o u c o m a a d i ~a o d e u r ei a a 1 % 
e 2% na torta de algodao) para um total de seis formula~6es de 
ra~ao. Os animais receberam todas as ra~6es em um sistema 
rot a c ion a 1 po r per 1o do po rem ape n as as du as ul ti mas s em an as do 
per1odo expe.rimental foram usadas nas analises. As ra~6es 

contendo milho contribuiram para nfveis de lactaqao 
significativamente maiores do que aquelas contendo vagens de 
algaroba. Ra~oes contendo milho apresentaram niveis de energia 
m_ais elevados ea performance de cada ra~ao foi na razao direta 
do n1vel de energia. Performance na ra~ao com 1% de ureia nao 
diferiu significativamente da ra~ao contendo somente torta de 
algodao como fonte de prote1na. As ra~6es com 2% de ure1a 
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p r o v a ram s e r me nos s a t i s fa tor i a s do q u e a q u e 1 a s re c e bend o to r ta 
de algodao OU 1% de ureia. A ureia tendeu a apresentar uma 
melhor resposta com as ra~6es de milho do que com as ra~6es de 
algaroba. 

Termos para indexa~ao: Caprinos, Lacta~ao, Suplementa~ao. 

Introduction 

The goat population of Braz.fl is concentrated in the 
northeastern region, which is often referred to as the drought 
polygon of the country (Mason, 1980). Improved dairy goat breeds 
represent only a small percentage of the total goat population. 
Native types have not been highly selected for milk production. 
The most numerous type of goats is the so called SRO (Sem Ra~a 
Definida) or "Without a Defined Breed." These are widespread in 
the Northeast and often represent mixtures of native and exotic 
breeds. Due to this mixing of breeds, and possibly some 
selection, they are generally somewhat better milk producers than 
the smaller so called native types which are often distinguished 
largely by their color. Exotic breeds such as the Anglo Nubian 
and Alpine have been introduced on more than one occasion. 

0 n 1 y 1 i m i t·e d u s e i s ma d e o f the go a t a s a m i 1 k p rod u c e r i n 
this region, but there is increased interest in this practice. 
There is little doubt that the use of the goat for a home milk 
supply under small holder conditions should he encouraged. The 
feasibility of commercial exploitation of the goat as a source of 
dairy products is currently being explored. Native forage 
resources of the area are not suitable or adequate to support a 
high level of milk production, especially during the extended dry 
period. Soil resources, cllmate and socio-economic constraints 
make it difficult to produce high quality feeds or forages for 
use by goats. Thus, there is a need to develop least cost 
rations utilizing NPN and locally available products. The 
present study compares various levels of urea and cottonseed 
meal, algaroba pods (Prosopis juliflora) versus corn in rations 
containing sugarcane by-products. The algaroba is a perennial 
tree which is w ides p .read in the arid tr op i cs ( Le a k y & Las t, 
1980)~ It was intrciduced into Brazil around 1942 and since this 
date its use has been encouraged as a source of livestock feed 
(forage and seed pods) and wood (Araujo et al., 1984). It is 
currently produced in the states of Paralba, Pernambuco, Bahia 
and Rio Grande do Norte. 

The literature relating to the use of NPN (urea) is 
extensive, but not necessarily as related to goats or its 
interaction with different energy sources (Harmeyer & Martens, 
1980). 
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Materials and Methods 

Twelve mature does entering their third lactation were 
r a n d o m 1 y s e 1 e c t e d f o 1 1 o w i n g p a r t u r i t i on f ro m t he d a i r y g o a t he r d 
of the Fazenda Pendencia, Soledade, Para1ba. Four does of each 
of the following breeds were used: Anglo-Nubian (AN), Sem Ra~a' 
Definida (SRD) and German Alpine (GA), to test the response in 
performance (milk production and body weight gains) to the 
feeding of six experimental rations as shown in Tables 1 and 2. 
The animals were fed in sheltered confinement with feed and water 
available at all times. 

TABLE 1. Composition of experimental diets. 

Algoroba rationsa Corn rationsa 

Intn'l CSM 1% urea 2% urea CSM 1% urea 2% urea 
Reference 

Number (1) ( 2) ( 3) (4) ( 5) (6) 

Urea 5-05-070 o.o 1.0 2.0 0.0 1.0 2.0 
Cottonsead meal 5-11-561 20.0 12.0 5.0 20.0 12.0 5.0 
Algoroba pods 1-10-398 40.0 40.0 40.0 0.0 0.0 0.0 
Yellow corn 4-6~-879 o.o 0.0 o.o 40.0 40.0 40.0 
Stigarcane mol. 4-04-696 10.0 10.0 10.0 10.0 10.0 10.0 
Sugarcane bag. 1-04-686 10.0 10.0 10.0 10.0 10.0 10.0 
Wheat bran 4-05-190 19.0 26.0 32.0 19.0 26.0 32.0 
Salt-mineral mix 1.0 1.0 1.0 1.0 1.0 1.0 
Totals 100.0 100.0 100.0 100.0 100.0 100.0 

aThe numbers in parentheses refer to ration number. 

Each breed was fed two of the rations during any 28 day 
interval or period of the experiment with ration changes being 
made at the onset of a new interval. An exception to this was 
that the first period was only three weeks. The experiment 
included six intervals and thus spanned the first 161 days of 
lactation. To reduce possible carryover effects of the diets, 
only the last two weeks of the experimental period were used in 
analyses. 

Feed allowance was kept at approximately 25% in excess of 
the normal estimated intake. Amounts offered and orts were 
weighed each morning after milking. The does were milked three 
times daily at 06:00, 13:00 and 17:00 hours. All does were 
allowed one hour exercise after each milking in an adjacent 
paddock where they had access to water and a salt-mineral mix. 
Feed ingredients were ground or processed before mixing as 
fo-llows: sugar cane bagasse was sieved and ground to a size of 
approximately 10-20mm, algaroba pods were ground to a size not 
larger than 25mm, cottonseed cake and corn were ground to a meal 
texture. 
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TABLE 2. Chemical composition of the experimental rations as 
calculated from literature valuesa. 

Energy 

Ration( treatment) DM% TON% NE b,c 
p CP% p CF% 

Algaroba + CSM ( 1) 89.49 58.52 2 .58 1. 322 14. 20 0.443 0.448 16.21 

Algaroba + CSM + 1% urea(2) 89.53 56.84 2.51 1. 283 15. 03 0.440 0.525 16 .11 

Algaroba + CSM + 2% urea(3) 89.61 55.29 2.44 1. 247 16.08 0.438 0.591 16.01 

Corn + CSM(4) 87.25 67.44 2.99 1. 554 14. 28 0.409 0.440 9.13 

Corn + CSM + 1% urea(5) 87.30 65.76 2.91 1. 515 15 .11 0.332 0.517 9.03 

Corn + CSM + 2% urea(6) 87.37 64. 21 2.85 1.479 16.16 o. 330 o. 583 8.93 

asource - McDowell, 1974. 
bExpressed in Meal/kg. 
cNet energy for production calculated by NEP ( 0. 02!15x % TDN) - 0. 12. 

Body weigh~s were recorded at seven day intervals. The 

first two weeks of each experimental period were considered as an 

adaptation period, and have not been considered in the analysis. 

The does were maintained on the experiment even though some had 

virtually ceased, lactation. Management practices such as 

deworming or other prophylactic measures were carried on as 

needed at the beginning of each experimental period. 

The data was analyzed with least-squares procedures for 

unbalanced experimental designs (SAS Institute Inc., 1982) using 

a nested analysis-of-variance model. Means of the performance 

characters measured, namely milk production, voluntary feed 

intake and body weight change, amongst rations were compared with 

contrasts. The following contrasts were analyzed: 

(a) Algaroba vs. corn - rations containing algaroba pods as an 

energy source were compared to those rations containing corn 

(rations 1, 2, and 3 vs. rations 4, 5 and 6). 
(b) Cottonseed meal (CSM) vs. 1% urea - rations based on CSM 

alone· as a protein source were compared to those rations 

containing 1% urea as a partial substitute for CSM (rations 

1 and 4 vs. rations 2 and 5 • 
(c) Cottonseed meal (CSM) vs. 2% urea - rations based on CSM 

alone as a source of protein were compared to those rations 

containing 2% urea as a major substitute for CSM (rations 1 

and 4 vs. rations 3 and 6). 
(d) Interaction of 1% urea with algaroba vs. corn this 

contrast is designed to test the interation of 1% urea with 

the algaroba and corn rations. The comparison determines 

whether the difference in performance level between the 

straight algaroba ration and the algaroba ration with 1% 
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NPN significantly differs from that between the straight 
corn and corn with 1% NPN rations. 

(e) Interaction of 2% urea with algaroba vs. corn this 
contrast is designed to test the interaction of 2% urea with 
the algaroba and corn rations. Similarly to the previous 
contrast, the intention is to compare the divergence in the 
performance of does on the straight corn and corn plus 2% 
NPN rations. 

Least-squares estimates of means 
are reported by both breeds and 
probability matrix was employed to 
values. which significantly differ. 

for performance characters 
rations. An associated 
detect least-squares mean 

Results and Discussion 

This work evaluates the performance level or, more 
specifically, the milk production, body weight gains and feed 
intake for the three breed groups during their first 23 weeks of 
lactation; this period has been labeled as phase I. Limited 
information is also available concerning their performance during 
the second part of lactation (Phase II) which spanned the next 24 
weeks. Data on phase II is included only in Table 3. Table 3 
lists the true means of voluntary feed intake of the experimental 
rations for both phases. Although this analysis is quite 
p r e 1 i m i n a r y , c e r t a}i n t r e n d s a r e o f i n t e r e s t . M a r k e d d i f f e r e n c e s 
were noted in feed intake between breeds and rations. 

T A~ L E 3 • U n_a d j u s t e d 
experimental rations 
breed - kg/day 8

• 

Ration 

Algaroba + CSM(l) 

true 
during 

mean ·s of 
early-mid 

Anglo 
Nubian 

Algaroba + CSM + 1% urea(2) 

2. 3 91 
(0.145) 
2. 3 3 7 

(0.203) 
1. 9 5 4 

(0.191) 
2.083 

(0.203) 
1. 77 8 

(Q.090) 
1. 7 3 6 

(0.047) 
2.046 

Algaroba + CSM + 2% urea(3) 

Corn + CSM(4) 

Corn+ CSM + 1% urea(5) 

Corn + CSM + 2% urea(6) 

Mean 

voluntary intake 
lactation according 

Sem Ra~a 

Definida 

1 • 2 9 3 
(0.236) 

1 • 2 2 0 
( 0 • 1 7 5 ) 
0.913 

(0.161) 
1. 411 

(0.056) 
1. 3 5 8 

(0.080) 
0. 9 2 3 

(0.118) 
1 . 18 6 

German 
Alpine 

2. 8 3 7 
(0.074) 
2.670 

(0.049) 
2. 5 0 7 

(0.039) 
2. 45 6 

(0.150) 
2.398 

( 0. 105) 
2. 3 2 9 

( 0. 07 9) 
2. 5 3 3 

aFigures in parentheses refer to standard error of mean (SEM). 
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The feed intake of the GA does were markedly higher, the SRO does 

were lowest with the Anglo Nubians Qeing intermediate. There 
appeared to be a lower intake of the corn rations, which can no 
doubt be explained by their higher energy content. There 
appeared to be little difference in intake of the cottonseed meal 
and 1% urea rations, but a marked reduction in the intake of the 
two percent urea rations. 

The nannies were milked three times daily producing 
approximatlely 58.0, 28.2 and 13.8% of the daily total at the 

morning, noon and evening milking, respectively. The distinctly 
depressed evening mi 1 k co 1 1 e ct ion may s imp 1 y be a·n artifact of 

the time lapse between the noon and evenin8 milking, only four 
hours; in contrast, a thirteen and seven hour rest period precede 

the morning and noon milkings. Devenctra (1982) SU!',gests that a 
lowered evening milk production may result from the combination 
of the high diurnal environmental temperature of the tropics and 
a ration with a high heat increment. Since a majority of the 

day's milk is collected at the morning milking and the mean daily 
total just exceeds 1 kilogram, the efficacy or gain from thrice
daily milking is questionable. 

T a b 1 e 4 1 i s t s t h e 1 e a s t s q u a r .e s m e a n s f o r d a i 1 y m i 1 k 
production, average daily gain and feed intake, and a ratio of 

feed consumed per unit of body weight. Table 5 provides 
statistics relating to contrasts between treatments. 

TABLE 4. Least squares ®eans by ration for daily total milk production, average 
daily gain, daily feed intake and the ratio of feed intake to body weight. 

Experimental Ration 

Algaroba + CSM(l) 

Algaroba + CSM + 1% urea(2) 

Algaroba + CSM + 2% urea(3) 

Corn + CSM(4) 

Corn + CSM + 1% urea(S) 

Corn + CSM + 2% urea(6) 

Standard Error LS Mean 

Daily Milk 
Production 

(kg) 

l.16abc 

0. 79e 

l.14bc 

1. 23ab 

1. 07 bcd 

0.03 

Average 
Daily Gain 

(kg) 

0.09a 

-0.12a 

0.09a 

-0.09a 

0.08a 

0.09 

Daily Feed 
Intake 

(kg) 

2 . 06abcd 

l.76cde 

1 . 97abcde 

1 . 90bcde 

0.07 

Feed In take to 
Body Weight 

Ratio 

o.os1abc 

0.048abc 

0.040cde 

0.046abcd 

o.045abcde 

0.040bcde 

0.002 

a,b,c,d,eLeast-squares means in the same column without a common let):er in the 

superscript differ significantly (P<.Ol). 
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TABLE 5. OVERALL EFFECT OF RATION ON DAILY MILK PRODUCTION AND 
VOLUNTARY FEED INTAKE BY CONTRAST ANALYSIS. 

DF 
Sums of 
Squares F-Value 

Probability 
(PR F) Contrast LS Means 

Ration Type I vs. Ration Type II 
For Milk Production 

Ration Type I vs. Ration Type II 

Algaroba vs. Corn 1 0.916 13.00 0.005 0.98 vs. 1.15 

CSM vs. 1% Urea 1 0.037 0.32 NS a 1.15 vs. 1.10 

CSM vs. 2% Urea 1 1.047 14.25 0.005 1.15 vs. 0.93 

Interaction of 1% Urea with: 
Algaroba vs. Corn 5.05 1 0.356 0.050 -0.17b vs. 0.09b 

Interaction of 2% Urea with: 
Algaroba vs. Corn 1 0.488 6. 92 0.025 -0.37c vs. -0.07c 

For Voluntary Feed Intake 

Algaroba vs. Corn 1 0.817 3.57 0.100 2.01 vs. 1. 85 

CSM vs. 1% Urea 1 0.277 1. 21 NS a 2.09 vs. 1. 98 

CSM vs. 2% Urea 1 3.063 13.37 0.005 2.09 vs. 1. 71 

Interaction of 1% Urea with: 
Algaroba vs. Corn 0.13 1 0.030 NS a -0.15b vs. -0.08b 

Interaction of 2% Urea with: 
Algaroba vs. Corn 1 0.119 0.52 NS a -0.45c vs. -0.30c 

~Non-significant. 
The least-squares mean value reported is the difference between the base ration mean (either algaroba or corn) 
and the mean of the same ration with 1% urea. 

cThe least-squares mean value reported is the difference between the base ration mean (either algaroba or corn) 
and the mean of the same ration with 2% urea. 



Differences in body weight changes were not consistent or 

statistically significant. The corn based rations supported a 

higher level of milk production, but this difference was in 

the same ratio as the difference between energy content of the 
two rations. This suggests that algaroba rations are used 
with approximatley equal efficiency, realizinp, its lower energy 

and higher fiber content. These differences in performance were 
not great enough to indicate a preference for corn if feed energy 

could be obtairied more economically through algaroba, which was 
the case in these studies. 

Significant differences (reduction) were observed when urea 
was substituted for cottonseed meal. However, this was 

statistically significant only when urea was fed at 2% of the 

ration. This suggests that urea can likely be used at the 1% 

level, thus reducing ration costs, with very little adverse 

effects on performance. The negative or adverse effects of urea 
(especially at 2% level) were more marked when fed with algaroba 

as contrasted to the higher energy corn based rations. 

Table 6 reports breed comparisons for milk production, feed 

intake, body weight gain and production efficiencies. Both daily 

milk production and feed intake differed significantly amongst 
the breeds. The larger German Alpine (GA) does notably consumed 

m o r e f e e d a n d p r o d u c e d m,:f r e m i 1 k ; th e S em R a ~a D e f i n i d a ( S R D ) , b y 
contrast, tended to be of smaller size, consume less feed and 

yield less milk. The variability in milk production observed 

among the breeds probably represents differences in genetic 

potential. However, a strong relation between milk yield and 

voluntary feed intake is apparent and thus may explain some of 

the differences in yield. Sauvant and Morand-Fehr (1931) 

reported a highly significant correlation of 0.791 for milk yield 

with feed consumption. Higher milk yields have been obtained 

from animals of the same breeds at this experiment station 

(Rodrigues et al., 1982) when lactation commenced in the rainy 

season rather than at the peak of the dry season as in this 

study. The generally lower milk yields realized may be traced 
to forage and climatic conditions during breeding and gestation 

prior to the experimental period, since the experimental rations 
were formulated to meet the goats' requirements and were provided 

ad libitum. 

The efficiency of milk production and body gain is of some 

interest. The GA nannies were more efficient in turning feed 

into milk and body weight gain than the Anglo-Nubian (AN) and SRD 

nannies, respectively. Actual weight gains did not 
significantly differ among the breeds, although the GA nannies 

tended to gain the most rapidly. Although the GA nannies 

consumed the greatest total amount of feed, the intake did not 

differ when expressed as. a function of body weight. 
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TABLE 6. LEAST-SQUARES MEANS BY BREED .FOR DAILY MILK PRODUCTION, AVERAGE DAILY GAIN, DAILY 
FEED INTAKE, BODY WEIGHT, THE RATIO OF FEED INTAKE TO BODY WEIGHT, AND FEED 
EFFICIENCY RATIOS, WITH A TWO WEEK ADJUSTMENT FOR CARRY-OVER EFFECTS, kg. 

Daily Milk Average Daily Feed Body Feed Intake to Ratios a 

Breed Production Daily Gain Intake Weight Body Wt. Ration Feed: Milk Feed: Gain 

Anglo Nubian (AN) 0.9lc -0.053b 2.09c 43.3lc 0.047b 2.31 

Sem Raca Definda (SRD) 0.52d 0.019b l.18d 32.24d 0.037c 2.26 

German Alpine (GA) 1. 76b o.ossb 2.Slb 48.82b O.OSlb 1. 42 

Standard Error LS Mean 0.03 0.066 0.05 1.14 0.001 

aThese ratios were calculated from the appropriate columns in this table. 

b,c,dLeast-squares means in the same column without a common letter in the subscript differ 
significantly (P<.01). 

61. 03 
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CONFINEMENT DIETS FOR DAIRY GOATS IN PARA1BA 

W. L. Johnson, T. W. Robb, C. A. Zometa, W. H. Sousa, 
E. R. de Oliveira and P. R. M. Leite 

North Carolina State University, Texas A&M University, 
Pendencia Experimental Farm (EMEPA) and 
National Goat Research Center (EMBRAPA) 

ABSTRACT - Two experiments were conducted with lactating "Parda 

Alemao" (PA) and Anglonubian (AN) does at the Pendencia research 

fa r m i n P a r a 1b a • F i v e d o e s o f e a c h b r e e d w e r e a s s i g n e d t o e a c h o f 

four dietary treatments, 2 days post-partum in exp. I and 3 

months post-partum in exp. II. Average initial weight was 43-

44kg. Treatments in exp. I were buffel grass (B) or sorghum (S) 

hay ad libitum plus 250g/day of cottonseed cake, w'ith (M) or 

without (N) 400g/day of ground maize grain (BN, BM, SN and SM). 

In exp. II sorghum greenchop (ad libitum) was supplemented with 

500g/day of ground maize grain, plus one of four combinations of 

protein feeds: 300g cottonseed cake (C3); 200g cottonseed cake 

and 175g jackbean meal (C2Jl); lOOg cottonseed cake and 350g 

jackbean meal (ClJ2); or 530g jackbean meal (J3). 

M i 1 k y i e 1 d s i n e x p . I a n d I I a v e r a g e d 1 2 2 0 a n d 1 1 1 2 g I d a y .f o r 

P A , a n d 9 1 2 a n d 6 1 4 g I d a y f o r AN ; b e i n g i1 i g h e r ( P < • 0 5 ) f o r S th a n 

B and higher ( P < .-0)5) for M than N in exp. I; and averaging 1 O 2 8, 

8 7 1 , 7 8 9 and . 7 6 3 g /day for C 3 , C 2 J 1 , C 1J2 and J 3 tr ea t men t groups , 

respectively, in exp. II. Treatment means for daily OM intakes 

paralleled milk yields in exp. I (2.0, 2.8, 2.8 and 3.6% of body 

we i g h t for B N _, BM , SN and SM tr ea· t men ts ) bu t v a r i e d in v er s e 1 y 

with milk yield in exp. II (4.0, 4.1, 4.3 and 4.3% of BW for C3, 

C2Jl, ClJ2 and J3, respectively). Digestibility of OM was 66, 76, 

6 8 and. 6 9 % f o r B N , B M , S N an d S M , and 7 0 , 6 6 , 6 4 a n d 6 1 % f o r C 3 , 

C2Jl, ClJ2 and J3. Digestibility of fiber fractions paralleled 

that of total DM. In exp. I does lost an average of 6.2kg during 

the first 90 days of lactation, except that on the SM treatment 

weight losses were only 300g. In exp. II the does were able to 

maintain their initial weight; however, exp. II does were in a 

more advanced s tag e of 1 act a.ti on compared with the does of exp. 

I, and were producing less milk while consuming more OM. 

It is concluded that a high quality diet is necessary to 

maintain milk yields at 800-lOOOg/day in either of these two 

breeds, in a semi-arid tropical climate similar to that of 

Paralba; and that maintaining a high intake level (between 3.5 

and 4.5% of body weight) is especially important. Further 

research should explore ways to maintain satisfactory intake 

levels with less dependence on cereal grain and greater use of 

high quality forages. 

Index terms: Dairy goats, NuLrition, Semi-arid tropics. 
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DIETAS PARA CABRAS LEITERAS EM CONFINEAMENTO, EM PARA1BA 

RESUMO - Foram conduzidos 2 experi~entos com cahras <las rac;as 

Parda Alemao (PA) e Anglonubiana (AN), em lactac;ao, na fazenda 

experimental Penclencia, Para1ba. Cinco animals de cada ra~a (peso 

initial 4J-44kg) foram utilizados para cada um dos 4 tratamentos, 

2 d i a s p 6s - p a r t o n o e x p . I e J me s e s p os - p a r to n o e x p . I I • O s 

tratamentos experlmentais no exp. I consistiram de feno de capim 

buffel (B) ou sorgo (S) oferecido ad libitum, mais torta de 

algod§o (250 g/dia) com (H) ou sem (N) 400 g/dia de grao de milho 

mold o ( B N , BM , S N e S M ) . No exp. I I a for r a gem ( s or go , v e rd e ) f o i 

oferecido ad libltum com um suplemento de milho, 500 g/dia, mais 

uma de 4 tratamentos de alimentos proteicos: torta de algodao, 

300 g/dia (CJ); torta de algodao, 200 g/dia, e Canavalia 

e n s i f o r m i s ( 1 e g u rn i n o s a ) , 1 7 5 g I d i a ( C 2 J 1 ) ; t o r ta d e ri 1 go(Lf o~ -100 
g Id ia,--;--a 1 e gum in o s a , 3 5 0 g Id 1 a ( C 1 J 2) ; e a 1 e e um in o s a , 5 3 0 

g/dia (JJ). 

0 rendimento diario de leite nos exp. I e II fol de 1.220 e 

1.112 g/dia para as cabras PA e 912 e 614 g/dia para as cabras 

AN. 0 rendimento de leite no exp. I foi maior (P<.05) com o pasta 

S, e tambem maior (P<.05) com o suplemento M. No exp. II as 

med i as de rend i men to d i ar i o de 1 e i t e . f or am d e 1 . 0 2 3 , 3 7 1 , 7 8 9 e 

76Jg nos tratamentos CJ, C2Jl, ClJ2 e JJ. Os consumos diarios da 

materia seca (MS) foram de 2,0, 2,8, 2,8 e 3,6% do peso vivo para 

os tratamentos TIN, BM, SN e SM no exp. I e 4,0, 4,1, 4,3 e 4,3% 

do peso vivo no exp. II. Da mesma maneira as digestihilidades da 

MS variam de 66, 76, 68 e 69% nos tratamentos BN, BM, SN e S"I, e 

d e 7 0 , 6 6 , 6 4 e 6, 1 % n o s t r a t a m e n t o s C 3 , C 2 J 1 , C 1 J 2 e J 3 • A 

digestibilidade das varias fra~6es de fibra variam paralelamente 

com a MS. No exp. I as cabras perderam peso, 6,2kg durante os 

primeiros 90 dias de lactac;ao com excepc;ao do tratamento SM no 

qual as cabras so perderam 300g. No exp. II as cabras mantiveram 

s e u p e s o i n i c i a 1 , e n t r e ta n t o , f o r a m n u m e s t a do m a i s a v a n ~a d o d e 

lactac;ao com urna produc;ao menor de leite e um con sumo maior de MS 

por dia, em comparac;ao com as cabras do exp. I. 

P a r a ma n t e r rend i men to s d i ar i o s d e 8 0 0 - 1 . 0 0 0 g d e 1 e i t e co m 

essas rac;as, em condic;oes do tr6pico semi-arido, e necessario 

prover de uma dieta de al ta qualidade. Outrossim, e aparente que 

o n1vel de consumo e ainda mais importante que a digestibilidade 

e deve manter-se entre 3,5-4,5% do peso vivo. 'E preciso realizar 

outros experimentos para buscar a maneira de manter un nlvel 

sat is fat or i o de cons um o, sempre com men o s depend enc i a nos 

cereals, com maior uso das forragens de alta qualidade. 

Termos para indexa~ao: Cabras leiteiras, Nutri~ao, Tropico 

semi-arido. 

Introduction 

There is a growing interest in using goats for milk 

production in Northeast Brazil. One of the primary concerns for 

researchers working with dairy goats is to develop economical 
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feed resources, especially for use during the prolonged dry 
season (6-8 months) when goats grazing the native caatinga can 
barely find enough feed for maintenance, and mortality rates can 
be high (Primov, 1983). Since producers in the Sert§o are not 
likely to accept recommendations which necessitate large cash 
outlays (Primov, 198~), feeding systems for lactating goats must 
be based on feed resources which the farmer can produce himself. 

The objectives of the exp~riments reported below were to 
evaluate the productivity of lactating does when fed forage-based 
diets in confinement, and to contribute to knowledge about 
alternative feed sources for the dairy goat enterprise. 

Materials and Methods 

Two experiments were conducted with lactating "Par.do Alemao" 
and Anglo-nubian does, group-fed forage in confinement. Forage, 
water, and trace-mineral salt were fed ad libitum; supplemental 
diets were offered twice a day during milking (6am and 5pm). 
Individual forage intake levels were measured by conf inine 
individual does for four days, on a rotational schedule, at least 
three times during the 90-day trial. During one of these 
confinements fecal grab samples were also collected, and diet 
digestibilities were estimated by using acid-detergent lignin 
( G o e r i n g & V a n S o e s. t , 1 9 7 0 ) a s a n i n t e r n a 1 m a r k e r . 

In both experiments, five does of each of the two breeds 
were assigned to each of four dietary treatments, which are 
described in Tables 1 and 2. The 90-day observation started two 
days after parturition in Experiment I, and 3 months after 
parturition in exp. II. Milk yields were measured daily. Milk 
fat, total solids, and solids-not-fat were determined on am-pm 
samples at 10 intervals during exp. I and twice during exp. II. 
Feed samples were analyzed for crude protein and fiber 
constituents. 

Results and Discussion 

Yields and composition of milk produced by the does in the 
two experiments are shown in Tables 3 and 4. In both experiments 
the German Alpines produced more milk, but with lower percent 
fat, solids not-fat, and total solids, than the Anglo-Nubians. 
Milk yield was significantly affected by diet. In exp. I goats 
consuming sorghum hay produced more milk than those consuming 
buffel grass hay, with or without supplementation; and the goats 
receiving the maize supplementation produced more than those that 
received no mai.ze. In exp. II there was a marked tendency for 
milk yield to decrease as jackbean meal replaced cottonseed cake 
as the major protein supplement. 

Milk.yields in exp. I, but not exp. II, were closely related 
to daily DM intake (Table 5). In exp. I sorghum hay was 
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TABLE 1. Components of the four dietary treatments of exp. I, 

with daily amounts fed and chemical composition. 

Dietary ingredients 

Buffel Cotton-
grass Sorghum seed Ground 
hay hay cake maize 

-------------------
Diet n o . g/day 

1 Ad lib. 250 
2 Ad lib. 250 400 

3 Ad lib. 250 
4 Ad lib. 250 ,, 00 

Composition ( % of DM) 
Crude protein 6 • 5 6 . 3 2 5 . 2 9 • 3 
Neutral-detergent fiber 69.0 7 2. 4 30.9 2 2 . 2 

Hemicellulose 2 8 . 3 3 2 . ,, 8.0 1 7 . 6 

Cellulose 36.9 3 5. 5 l 3. 7 5.0 

Acid-detergent lignin 3. 7 4. 1 9 . 6 . 8 

TABLE 2. Components of the four dietary treatments of exp. II, 

with daily amounts fed and chemical composition. 

----·------------------·------------------- ---

Sorghum 
green 
chop 

Dietary ingredients 

Ground 
maize 

Cotton
seed 
cake 

Jack
bean 
meal 

---------------------·-------
Treatment no. 

1 
2 
3 
4 

Composition (% of DM) 

Chemical fraction 

Crude _protein 
Neutral-detergent fiber 
Hemicellulose 
Cellulose 
Acid-detergent lignin 

Ad lib. 
Ad lib. 
Ad lib. 
Ad lib. 

Sorghum 
green
chop 

1 7. 9 
64.0 
31. 9 
2 7 • 2 

2. 9 

280 

500 
500 
500 
500 

Trmt. 
1 

2 3. 4 
46.0 
2 7. 7 
11. 7 

5. 0 

g/day 
300 
200 
100 

175 
350 
530 

Concentrate mixtures 

Trm t. 
2 

2 3 • 1 
48. 0 
2 9. 2 
14. 4 

4 • 6 

Trmt. 
3 

2 3 • 1 
52.0 
32.4 
1 5 • 5 

4. 9 

Trmt. 
4 

19. 9 
58. 4 
3 4. 3 
18. 8 

5 • 1 



TABLE 3. Milk yield and composition, and doe weight changes, 

e x p . I a n d I 1 . D i e. t a r y t r e a t m e n t e f f e c t s . 

Milk 
yield 

Diet ( N. B. ) g/day 

B, cs 848a 
B, cs, M 1042b 
s , cs 990ab 
s, cs, ~! 135 1 c 

0:100 1028b 
33:67 87lb 
6 7: 3 3 789ab 
100:0 763a 

Fat 
% 

Total 
solids 

% 

Experlment I 
3.7ab 11.9 
3.6a 11.8 
4.0b 12.2 
3.7ab 11.9 

Experiment II 
2.3 10.9 
2.4 10.7 
2.7 10.8 
2.7 11.0 

Solids Doe wt. 
not-fat change 

% kg/90 da. 

8 . 2 -5.6ab 
8 • 2 -7.7b 
8. 2 - 5. Sab 
8.3 - .3a 

8. 6 . 8 
8.3 - . 5 
8. 1 . 2 
8. 3 - . 6 

(N:B-.-)-Ex~-I::-B = buffel grass, S = sorghum hay, CS 

cottonseed cake, M = ground maize. 

·---

Exp. II - proportions of crude protein from cottonseed cake and 

jackbean meal. 
Means within a column, followed by different letters, are 

significantly different (P<.OS); each experiment is 

independent from the other. 

TABLE 4. Milk yield and composition, and doe weight changes, 

exp. I and II. Breed effects. 

Breed 

German Alpine 
Anglo-Nubian 

German Alpine 
Anglo-Nubian 

Milk 
yield 
g/day 

1220 
912 

1112 
614 

Fat 
% 

Total 
solids 

% 

Experiment I 
3 . 0 10. 8 
4. 4 13. 0 

Experiment II 
1. 9 9.8 
3. 2 11. 9 

-------------------

Solids Doe wt. 
not-fat change 

% kg/90 da. 

7 . 8 
8 . 6 

7 . 9 
8. 7 

-2. 3 
-6.9 

• 4 
- . 4 

All breed differences within each experiment are significant at 

P<.01, except doe weight change, for which P<.OS for exp. I and 

n.s. for exp. II. 

apparently more palatable than buffel grass. Also maize 

supplementation, as expected, increased total DM intake as well 

as intake of digestible DM (inferred from the product of daily DM 

intake x the coefficient of DM d:lgestibility). In exp. II total 
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daily OM intake increased slightly as jackbean meal replaced 
cottonseed cake; dir,estibility of DM, however, decreased, the 
net result bein8 almost identical intakes of digestible OM across 
treatments (x = 1,160 g/day). The failure of the diets with 
highest levels of jackhean meal to maintain milk yield on a par 
with the diet which contained no jackbean meal is not readily 
explainable. Crude protein levels were apparently adequate· in all 
diets. Even thou8h jackbean ·meal seemed to cause a slight 
depression in milk yield, its use may be more economical than 
relying solely on cottonseed cake as a protein supplement. 

TABLE 5. Intake and digestibility of DM and fiber fractions. 
Dietary treatment effects. 

Diet (N.B.) 

B ' cs 
B ' cs, M 

s ' cs 
s' cs, M 

0:100 
3 3: 6 7 
6 7: 3 3 
100: 0 

OM intake 
g/day % BW 

874 2.0 
1221 2. 8 
1242 2 . 8 
1579 3. 6 

1688 4. 0 
1724 1, • 1 
1821 4. 3 
188 16 4. 4 

rm 

66a 
76b 
68a 
69a 

Experiment 
70b 
66ab 
64a 
6la 

Digestibility_(%) _____ _ 
NDf HC Cell N 

63a 6 8 .q 75bc 69a 
63b 7 It b 73c 76b 
66ab 70a b 73ab 72a 
62a 67a 69a 69a 

I I 
8 Oc 56c 7lc 73b 
72bc 52bc 65bc 66a 
63ab 1, 6a b 59ab 6 4a 
59a 42a 56a 65a 

\"N-:-B:-)- Ex p-.-I-::---B-;-bUffel-grass-;--:s-;--s o.rg hum -hay~-cs-;------------

c o t tons e e d cake, M =ground maize. 
Exp. II - proportions of crude protein from cottonseed cake and 

jackbean meal. 
Means within a column, followed by different letters, are 

significantly different (P<.05); each experiment is independent 
from the other. 

Does in early lactation (exp. I) lost more weight during the 
experimental period than does in later lactation (exp. II). Only 
when daily intake was increased to 3.6% of body weight by a 
combination of sorghum hay and maize supplementation, was the 
early lactation weight loss prevented in exp. I. It has been 
shown that lactating dairy cows do not reach maximum levels ·of 
voluntary intake until 15-18 weeks after parturition (Johnson et 
al., 1966). The results of the present experiments, taken 
together, indicate the possibility that lactating goats may 
behave similarly; ho"wever, since the two experiments were 
conducted at different times and with different diets, this 
hypothesis needs to be substantiated. It seems certain, however, 
that a minimum intake level of 3.5-4.0% of body weight is 
necessary to maintain reasonable levels of milk yield while 
preventing undue losses of body weight. A high quality diet 
(highly digestible, adequate crude protein, without excess cell-
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wall fiber) mtlst be provided if this minimum level of intake is 

to be attained. The search must continue for dietary ingredients 

that meet these criteria and which can be obtained at minimum 

cost to the farmer. 
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ACABA~ENTO DE CAPRINOS E OVINOS DURANTE A EPOCA SECA, NO NORDESTE 

N • N. Barros, E. R. Oliveir<l, T. W. 
J. R. Kawas e W. L. 

Robb, F. 
Johns o.n 

A. v . A.rruda, 

EMBRAPA/Centro Nacional de Pesquisa de Caprinos 
e North Carolina State University 

RESUMO - Nos cinco experimentos conduzidos, sendo tr@s com ovinos 
e dais com caprinos, as ra~oes continham o restolho do milho coma 
seu componente maior. Tanto par.q caprinos como para ovinos foi 
avaliado os rest6lhos do milho (planta inteira, palha d_9 espiga e 
sabugo) como fra~fio volumosa das ra~oes. Com ovinos, foi testada 
a substitui~fio da torta de algodfio por feno de mata pasto (Cassia 
s p. ) o u cu n ha ( ~l:__!_.!~E__!_~ .!~E_~~.!~~) . Com ca p r in o s , s e a v a 1 i o u 
diferentes n1veis de fibra com ou sem mela<;o em confinamento ou 
semi-confinamento. 0 delineamento experimental adotado foi o 
inteiramente casualizado. Todos os animais tiveram livre acesso 
~ ~gua e uma mistura de sal comum + farinha de ossos. Os anim8is 
foram confinados individualmente e o consumo de materia seca 
medido diariamente. 0 consumo de materia secci rnedio dos ovinos 
foi 94 g/kgo, 75 e os ganhos de peso forarn superiores a lOOg para 
a r a <;a S a n t a In e s e 9 0 g I d i a p a r a a r a.<; a M o r a d a N o v. a . 0 c o n s u m o 
de materia seca foi reduzido (P<0,05) sornente quando a torta de 
algodao foi sub.stitu1da totalmente por ambas as leguminosas 
estudadas. No entanto, o ganho de peso so Eoi afetado no case do 
mata pasta e ao n1vel de substituir;ao total. Com caprinos, o 
consume e ganho de peso medias obtidos foram 66 g/hgo, 75 e 39 
g I cab e ~a I di a , rep res en tad o ape n as 7 0 e 3 6 % do v a 1 o r med i o ob ti do 
para ovinos, respectivamente. 0 semi-confinamento so melhorou 
(P<0,05) a digestitilidade de materja seca. No entanto, 
verificou-se uma tend@ncia a se obter rnelhores resultados devido 
a esta pratica. O melar;o nao influenciou signif icativamente 
( P > 0 , 0 5 ) e m n e m h u m a d a s v a r i av e i s e s t u d a d a s . 

Termos para indexar;ao: Ovinos sem la, Caprinos, Tr6pico semi
arido, Rar;oes de acabamento, Restolhos de cultura. 

FINISHING OF KIDS AND LAMBS DURING THE DRY SEASON IN NORTHEAST 
BRAZIL. 

ABSTRACT - Five experiments were conducted, three with lambs and 
two with goats. The forage component was corn stover. 
Cottonseed cake in diets of lambs was substituted by ground mata 
p a s t o ( C a s s i a c e r i c e a ) o r c u n h a ( C 1 i t o r i a t e r n a t e a ) . D i e t ·s 
b a 1 an c e d-for-g 0 i"ts-;-wit h v a r i 0 u s 1 e v els-of-ri b er;-were- e v a 1 ll a t e d 
with or without molasses in confinement and semi-confinement. 
Experimental designs were all completely randomized. All animals 
had free access to water and a salt-bone meal mix. DaifY feed 
intake was measured for animals maintained in individual pens. 
Mean dry matter intake of lambs was 94 g/kgo. 75 and weight gains 
were higher than 90 g/day for Morada Nova lambs and higher than 
100 g/day for Santa Ines lambs. Dry matter intake decreased 
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(P(.05) only uhen cottonseed cake was totally substituted by any 
of the legumes. However, weieht gained was only affected (P<.05) 
when mata paste totally substituted cottonseed cake. With goats, 
dry matter intake and weight gained were 66 g/kg· 75 and 39 g/day, 
respectively. These represent only 70 and 36%, respectiveli, of 
values obtained for sheep. Under semi-confinement, kids tended 
to perform better. Molasses did not significantly influence 
(P<.05) kid performance. 

Index terms: Bair sheep, Goats, Semi-arid tropics, ~lnishing 

rations, Crop resi~ues. 

Introdu~ifo 

A caprinocultura e a ovinocul·tura do Nordeste representam, 
respectivaments, 92 e 34% do efetivo do Brasil (FUNDA~~O 
INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATISTICA - FIBGE, 1984). 
A produtividade destes animals est5 afetada pela prolongada 
esta~ao seca da regiao. 0 longo perlodo de estiagem da regiao 
acarreta, deotre outros problemas, uma redu~ao na capacidade de 
suporte das pastagens, decorrente de uma diminuii;ao na 
disponibilida.de de alimento, tanto em quantidade come em 
qualidade. 

A esta~ao de manta preconizada pelo Centro Nacional de 
Pesquisa de Capr,iµos (CNPC, 1980) proporciona nascimento de 
cabritos e cordeiros em epocas de abundancia de alimento 
(abril/maio); Apesar disto, uma boa parte dos animals nascidos 
neste perlodo nao atingem o peso de abate ao final da esta~ao 
seca (outubro/novembro). Desta forma, os animals que nao atingem 
o peso de abate sao mantidos no rebanho competindo com as 
matrizes pelo alimento ja escasso. 

Oma das alternatives para solucionar este problema seria o 
confinamento durante o perlodo seco, daqueles animals que nao 
atingirem o peso de abate ao final da esta~ao seca. Is to nao s6 
reduziria a pressao de pastejo, durante o per1odo de escassez de 
a 1 i m e n t o , m a s t a m b em a u m e n t a r i a a o f e r t a d a c a r n e d u r a n t e ·o 
per lo do de en tress a fr a be m com o prop i c i aria um ma is r 5p id o 
retorno do capital inv~stido. 

0 objetivo deste trabalho fol testar ra~oes para acabamento 
de caprinos e ovinos, durante a epoca de escassez alimentar no 
semi-arido do Nordeste do Brasil. 

Materials e Metodos 

Foram conduzidos cinco experimentos, sendo tres com ovinos e 
dais com caprinos, durante os anos de 1980 e 1983, no Centro 
Nacional de Pesq~isa de Caprinos, em Sobral, Ceara. 

ag ua 
Nos experimentos 1, 
e uma mis tura de 

2 e 3 os animals tiverem livre acesso a 
sal comum e farinha de ossos(l:l). O 
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delineamento experimental adotado foi o inteiramente casuaiizado. 
Os animais em regime de confinamento total e semi-conflnamento 
foram confinados individualmente, onde receberam os tratamentos 
apresentados na Tabela 1. 0 consumo de materia seca foi medido 
diariamente. 0 perlodo experimental foi de 70 dias. No 
experimento 1 se utilizou 18 animais da ra~a Santa Ines com peso 
m ed i o i 11 i c i a 1 d e 2 7 , 4 k 8 . S e i s d e s t e s a 11 i m a i s f o r a m a b a t i d o s a o 
inlcio do experimento para avalia~~o de carca~a (animais 
refere11cia, AR). Nos dois segui11tes experimentos (2 e 3) foram 
utilizados 50 borregos, machos, inteiros, Morada Nova e Santa 
Ines com pesos medios de 17,1 e 20,4k8., respectivame11te. No 
experimento 2, metade dos a11imais de cada tratame11to foram 
levados para gaiolas de metabolismo para determina<;ao da 
digestibilidade das dietas experimentais e o restante abatidos 
para avalia~ao qua11titativa de carca~a. 

Nos dois experime11tos seguintes (4 e 5) foram utilizados 
an i ma is SR D ( Se m Ra ~a Def i 11 id a ) com p es o s med i o s in i c i a is ·de 1 8 e 
17kg., respectivamente. Todos os animais foram confinados 
individualmente e tiveram o mesmo ma11ejo alimentar e delineame11to 
experimental utilizados para os ovinos nos experimentos l; 2 e 3. 
Os tratamentos e a composi<;ao das dietas experime11tais estao 
apresentadas na Tabela 2. No experimento 4 os animais foram 
abatidos ao final do perlodo experimental para avalia<;ao de 
carca~a enquaoto que, 110 experimento S some11te metade dos animals 
foram usados para avalia~ao de carca~a e o restante levados para 
gaiolas de metabolismo para deterrnina~ao da digestibilidade das 
dietas. 

Resultados 

Os resultados referentes a composi<;ao qulmica das dietas 
experimentais estao apresentados nas Tabelas 1 e 2, e11quanto que 
os 'relacionados com o desempenho animal e digestibilidade das 
ra~5es estao sumarizados nas Tabelas 3 e 4. 

No primeiro experimento as dietas experimentais foram 
isofibrosas, com os teores medios com fibra detergente neutra e 
prote1na bruta de 55,2 e 10,1%, respectivamente. No entanto, nos 
dois experimentos seguintes a substitui<;aci da torta de algodao 
pbr ferro das leguminosas utilizadas provocaram redu<;oes nos 
teores de fibra e aumento na prote1na da dieta dos animais de ate 
SO e 16%, respectivamente. Nos dois experimentos, onde se 
utilizou caprinos (experimentos 4 e 5), o teor de prote1na bruta 
das dietas dos animais ficou em torno de 10% exceto para o. 
tr~tamento 4 o qual foi de 13,3%. A parede celular no 
experimento 4 variou de 54 a 57% enquanto que no experimento 5 as 
v a r i a ~5 es for am d e . 4 4 , 1 a S 2 , 6 % • 

Experimento 1 

Nao 
nenhuma 
animais 

foi detectada diferen<;a significativa (P>0,05) para 
das variaveis estudadas, embora o ganho de peso dos 
no tratamento 3 tenha sido 26,5% mais elevado que no 
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TABELA 1. Tratamentos e cumposi~ao 

confinamento, experimentos 1, 2 e 
das 
3. 

ra~oes para ovinos 

Ra~oes experimentais 

No. de experimento 

No. de tratamento 1 2 3 2 3 4 5 2 3 4 

Ingredientes (%) 

Milho, rest6 de cultura 
-planta enteira 51 
-palha de espiga 51 
-sabugo 

Torta de algodao 28 28 
Milho, grao 20 20 
Mata pasta, feno 
Cunha, feno 
Sal comun 1 1 

51 
28 
20 

1 

5 1 

28 
20 

1 

51 51 51 51 

23 18 13 28 
20 20 20 20 

1 1 1 1 

51 51 

14 
20 20 
14 28 

1 1 

Composi~ao qulmica (% MS) 

Proteina bruta 11 
Fibra dtrg. neut. 54 
Hemicelulose 
Celulose 
Lignina 

aArruda et al. (1981). 

10 10 
56 56 

10 9 
56 56 
22 22 
25 25 

8 9 

8 
57 
22 
25 

9 

7 
58 
22 
25 

9 

10 8 
57 68 
24 26 
26 31 

6 9 

5 
66 
28 
28 
10 

5 

5 1 

14 
20 

14 
1 

9 
66 
26 
32 

8 

em 

6 

5 1 

20 

28 
1 

7 
68 
26 
3 1 

9 

bNo tratamento 1, exper. 
pastorear na caatinga, sem 

2, os animals 
suplemento. 

foram permitidos a 

cNo tratamento 1, exper. 3, 
pastorear na caatinga, com 
(gr a o) po r cab e ~a po r di a. 

os animais foram permitidos a 
um suplemento de 200g de mil ho 

tr a tame n to 1. Apes a r de n a o t e r ha v id o di fer en ~a s i g n if i ca ti v a 
para circunferencia do coxao e rendimento da carca~a entre 
tratamentos estas variaveis foram melhoradas em 24 e 19%, 
respectivamente, nos animals confinados em rela~ao aos animais 
referencia (AR, Tabela 3). 

Experimento 2 

A substitui~ao da torta de algodao por feno de mata pasta 
nao afetou consume, ganho de peso, conversao alimentar e 
rendimento da carca~a, mesmo ao n1vel de substitui~ao de 54% da 
tort a de. a 1 god a o u t i-1 i z ad a ( T 2 vs. T 5 ). No en tan to, o s an i ma is 
mantidos em pastagem nativa (T 1 ) perderam 10 g/animal/dia, sendo 
este valor significativamente (P<0,05) inferior ao de todos os 
valores obtidos para os animals confinados. Tambem, o 
confinamento melhorou (P<0,05) a circunferencia do coxao em 
rela~ao aos animals em pastoreio (Tabela 3). 
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TABELA 2. Tratamentos e composi9ao das ra96es para caprinos em 

confinamento e semiconfinamento, experimentos 4 e 5. 

Ra9oes experimentais 

No. de experimento 4a 5 

No. de tratamento 1 2 3 4 1 2 3 4 5 

Ingredientes ( % ) 

Milho, res to de cultura 
-plan ta enteira 51 50 40 30 30 30 
-pal ha de espiga 5 1 
-sabugo 51 15 

Capim elefanteb AL 
Tor ta de algodao 28 28 28 34 2 3 ' 5 21 '5 19 18 19 
Milho, grao 20 20 20 50 2 0' 5 3 2 ' 5 45 51 4 5, 

Sal comun 1 1 1 1 1 1 1 1 1 
Mela90 5 5 5 5 

Composi9ao quimica ( % MS) 

Proteina bruta 1 1 1 1 10 13 10 10 9 1 1 9 

Fi bra dtrg. neut. 55 55 57 . 5 4 53 50 44 47 44 
Hemicelulose 24 26 27 29 26 
Celulose 24 20 16 15 16 

Lignina 4 4 2 3 2 

aBarros e~ al. (1982). No tratamento 4 o capim elefante foi 
oferecido ad libitum (AL) e o restante da dieta foi restrito a 
2% do peso corpora~ do animal. No tratamento 5, exper. 4, os 
animais foram permitidos a pastorear na caatinga, sem 
s up 1 em en to; a veg e ta ~a o d a ca a ting a cont in ha 6 , 5 % de pro t e 1n a 
bruta e 60% de fibra detergente neutra. 

bo capim elefante continha 4,6% de prote1na bruta e 71% de fibra 
detergente neutra. 

Experimento 3 

0 consumo de materia seca dos animais conf inados foi 
reduzido (P<0,05) pela substitui~ao da torta de algodao por ambas 

as leguminosas estudadas porem, somente ao n1vel de substitui~§o 

total. Todavia, o ganho de peso so foi inf luenciado (P<0,05) 

pela substitui9ao total da torta de algodao por feno de mata 
·pasto. Todos os animats confinados, excer-.o os do tratamento no 
qual torta de algodao foi substitu1da totalmente por feno de mata 
pas to,· tiveram ganhos de peso superiores (P<0,05) ao dos' animais 

em pastoreio + suplementa9ao energetica (tratamento 1). Para 
conversao alimentar e digestibilidade da materia seca das dietas 
experimentais, dos animais conf inados, nao foi detectada 
di fer en ~as ( P < 0, 0 5) sign if i cat iv as en tr e ~rat amen to s. 
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TABELA 3. Desempenho de ovinos 
ou nao em confinamento, 
experimentais. 

Santa Ines e Harada Nova mantidos 
e digestLbilida~e das dietas 

Exper. Con sumo de MS 
e par par kg 
trat. dia peso met. 

An. 
1 
2 
3 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 
6 

g 

ref.a 
1 • 2 9 4 
1. 2 4 4 
1. 2 04 

999C 
99 3C. 

l.014c 
999C 

l.096g 
l.025g 

709e 
l.050g 

886£ 

g 

9 2 '4 
8 7 ' 6 
9 1 '9 

89,6c 
89,9c 
94,9c 
93,8c 

110,9g 
104,lg 
78,le 

106,5g 
91 '4 f 

Gan ho Conv. 
de ali-

peso men tar 
g/dia 

Experimento 1 

l29b 
134b 
164b 

Experimento 2 

-11 c 
95d 10 6c 

' 106d 9,4c 
103d 9, 9C 

9 3d 11 oc 
' 

Experimento 3 

42e 
122£ 10,5e 
113£ .10,4e 

55e 13,3e 
116£ 16, 1 e 
102£ 8, 1 e 

Rend. 
de 

carca~a 

% 

44 '7 
52 5b 
48: 7 b 
50,3b 

45,8c 
4 7 '4 c 
46,2c 
46' 1 c 
46,8c 

Ci re urn. 
de 

coxao 
cm 

31 '4 
39,0b 
36 3b 

' b 3 8., 4 

29,8c 
35,0d 
35,3d 
33 5d 
38:8d 

Dig. 
de 
MS 

% 

56 '4 
54 '3 
54,6 
56,0 
5 5' 1 

aAnimais referencia, abatidos no in1cio do experimento. 

b M ed i a s n a m i s ma 
(P>0,05; exper. 

coluna 
1 ) • 

seguidas da mis ma letra nao di f e r'e m 

c d M ed i a s n a m i s ma c o 1 u n a s e g u i d a s d e 1 e t r a s d i f e re n t e s d i f e r e m 
(P<0,05; exper. 2). 

efgMedias na misma coluna seguidas de letras diferentes diferem 
(P<0,05; exper. 3). 

Experimento 4 

Nao foi detectada diferen~a significativa (P<0,05) para 
n en hum a d a s v a r i av e i s e s tu d a d a s . 0 g a n h 0 de p e s 0 med i 0 d 0 s 
a n i ma i s G u j a r a ~a o e r a c on s t;: i t u 1d a d e s a b u go , c o mo v o 1 um o s o ( T 3 ) , 
representou apenas 50% (19 g/cabe~a/dia) d~ media dos demais 
tratamentos em confinamento (tratamentos 2, 3 e 4), do corrente, 
e m p a r t e , d a r e d u ~a o n o c o n s um o • Em b o r a , a p a re n t e me n t e , o 
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TABELA 4. Desempenho de caprinos SRO mantidos ou nao em 
confinamento, e digestibilidade das dietas experimentais. 

Exper. 
e 
trat. 

1 
2 
3 
It 

5 

1 
2 
3 
4 
5 

Consumo de 
por por 
dia peso 

g 

528 
641 
432 
491 

781 
736 
662 
574 
720 

g 

56 
62 
48 
52 

85 
82 
74 
65 
74 

MS 
kg 

met. 

Cons. Gan ho 
de de 
N peso 

g/dia g/dia 

Experimento 

9 '9 37 
9 ' 6 39 
6 '6 19 

14 '0 38 
-25 

Experimento 

13, L1 37 
12,6 49 

9 ' 6 62 
9 '8 30 
9 '9 73 

Comparar;oes estatlsticas (exper. 5): 

1 '2 '3 
3 '4 
3 '5 

ns 
ns 
ns 

ns 
ns 
ns 

ns 
ns 
ns 

ns 
ns 
ns 

Conv. 
all-
mentar 

48 

14 
16 
29 
l 3 

5 

2 1 
15 
1 1 
19 
10 

ns 
ns 
ns 

Rend. 
de 

carcar;a 
% 

4 2 '9 
4 5 '9 
41 '4 
4 4 '3 
40,8 

4 2 '3 
4 1 ' 6 
4 2 '2 
4 3' 1 
5 4 '4 

ns 
ns 
ns 

Circum. 
de 

coxao 
cm 

28,0 
2 9 '0 
2 7 '1 
2 9 '8 
2 4 ' 7 

Dig. 
de 
MS 
% 

5 3_, 7 
5 8 ' 7 
7 0' 3 
66' 8 
7 7 '2 

P<0,05 
ns 

P<0,05 

a Na o h o u v e d i f e r e n ca s e n t r e a s med i a s n o e x p e r i me n t o 4 ( P > 0 , 0 5 ) . 

bMedias na misma coluna seguidas da misma letra nao diferem 
(P>0,05; exper. 1). 

c d M ed i a s n a m i s ma c o 1 u n a s e g u i d a s d e 1 e t r a s d i f e r e n t e s d i f e r e m 
(P<0,05; exper. 2). 

e f g Med i a s n a m i s ma c o 1 u n a s e g u i d a s d e 1 e t .r a s d i f e r e n t e s d i f e r e m 

(P<0,05; exper. 3). 

consumo de energia e prote1na pelos animals do T 4 tenha sido 
superior ao nos demais tratamentos o ganho de peso nao fol 
melhorado (P<0,05). Dos seis animals mantidos em pastagem nativa 
tr~s morreram e o restante apresentaram uma perda de peso de 25 
g/caber;a/dia. Os animals confinados mostraram uma tend~ncia a 
apresentar melhores rendimentos de carcar;a que os em pastoreio. 

Exp er i m'en to 5 

0 n1vel de fibra nao influenciou significativamente (P<0,05) 
consumo, ganho de peso, conversao alimentar e rendimento de 
c a r c a <; a • N o e n t a n t o , q u a n d o o n 1 v e 1 d e f .i b r a d e t e r g e n t e n e u t r fl 
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decresceu de 52,6 no tratamento 1 para 50,0 e 44,1% nos 
tratamentos 2 e 3 respectivamente, verificou-se uma tendencia de 
reduc;oes no consumo de materia seca e nitrogenio; e de aumentos 
no ganho de peso e na conversao alimentar. Por outro lado, a 
medida que se reduziu os n1veis de fibra da dieta dos animais 
houve aumento (P<0,05) significativo na digestibilidade da 
materia seca das rac;oes utilizadas. Das variaveis estudadas, 
nenhuma foi melhorada significativamente (P<0,05) pela adir;ao de 
melac;o a rac;ao dos animais (tr~tamentos 3 vs 4, Tabela 4). No 
entanto, o melac;o mostrou uma tendencia a melhorar as demais 
v a r i av e i s . e s t u d a d a s t e n d o i n c 1 u s i v e v e r i f i ca d o - s e u m e x p r e s s i v o 
aumento, embora nao signifitativo (P<0,05), no ganho de peso da 
ordem de 106%. Das variaveis estudadas, o semi-conf inamento 
melhorou significativamente (P<0,05) somente a digestibilidade da 
materia seca embora tenha se verificado uma tendencia de se obter 
melhores resultados nas demais variaveis estudadas, devido a esta 
pratica de manejo (tratamentos 3 e 5, Tabela 4). 

Discussao 

0 coLLsumo medio de materia seca por ovinos nos tres 
experimentos foi muito semelhante, sendo a media de todos animais 
de 93,6 g/kg0, 75 /dia. Este valor e semelhante ao preconizado 
pelo NRC (1975) de 96,5 g/kgo, 75 • A reduc;ao no consumo de 
materia seca verif~cada quando a torta de algodao foi substitu1da 
totalmente pelos fenos de cunha ou mata pasto (T 4 e T 6 vs T 2 , 
e x p e r i me n t o 3 ) d e v e s e r d e c o r r en t e n a o so d a e 1 e v a r;a o d o s n 1 v e i s 
de fibra mas tambem da reduc;ao dos teores de protelna da dieta 
dos animais. Por outro lado, o consumo medio de materia seca por 
c a p r i n o s n o s_ -e x p e r i m e n t o s 4 e 5 ; - r e p r e s e n t o u a p e n a s 7 0 % d o 
v e r i f i ca d o p a r a o v i no s . O v a 1 o r med i o ob t i do ( 6 3 g I kg O ' 7 5 ) 
representa apenas 76% do preconizado pelo NRC (1981) de 86 
g/kg0,75. 

0 ganho de peso dos ovinos conf inados foram superiores a 100 
g/caber;a/dia para a rar;a Santa Ines (experimentos 1 e 3) enquanto 
que para a Morada Nova os ganhos foram em torno deste valor .. A 
significante (P<0,05) reduc;ao no ganho de peso dos animais no 
tratamento 4 do experimento 3; (T 2 vs T 4 ) onde a torta de algodao 
foi totalmente substituida pelo feno de mata pasto, pode ser 
explicada, em parte, pelo baixo consumo da materia seca aliado ao 
reduzido teor de prote1na (5,2%) da dieta. Isto indica que o 
feno de ma ta pas to so pode substituir a tor ta de algodao ate o 
n1vel de 50%. Por outro lado, os resultados mostram que este 
concentrado proteico pode ser substitu1do totalmente por feno de 
c u n ha . A a n al i s e e c o n B m i c a e f e t u a d a ( C o s t a e t a 1 . , 1 9 8 3 ) m o s t r o u 
que a rac;ao com 100% de torta de algodao (28% <la rac;ao, T 2 do 
experimento 3) apresentou a menor eficiencia econBmica, enquanto 
que no tratamento em que a torta de algodao foi totalmente 
s u b s t i t u 1d a p o r f e n o d e c u n ha ( T 6 , e x p e r i me n t o 3 ) v e r i f i c o u - s e a 
me.lhor eficiencia econ6mica. Tendo sido o 6nico a apresentar 
mar gem b r·u ta de 1 u c r o po s it iv o. A per d a de peso dos an i ma is 
mantidos unicamente em pastagem nativa (10 g/cabec;a/dia, T 1 , 
experimento 2) e o baixo n1vel de ganho dos animais que receberam 
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suplementac;ao energetica em pastoreio (42,1 g/animal/dia, T 1 , 
experimento 3) refletem as condic;oes das pastagens da regiao 
semi-arida do Nordeste, ao final di estac;ao seca. Apesar de 
Pf is t er ( 198 3) t er demons tr ado, com base n a an al is e de veg et a c;a o 
c 0 1 e t a d a a t r a v es d e f ls t u 1 a s e s 0 fag i c a s ' q u e 0 v i n 0 s s a 0 c a p a z e s 
de selecionar uma dieta adequada em prote1na, Schacht et al. 
( 1 9 8 5 ) v e r i f i ca r a m q u e n a o s 6 e n e r g i a ma s tam b em p r o t e 1n a e 
limitante para caprinos, ao final da estac;ao seca. Isto sugere 
que prote1na pode ter sido limitante no ganho de peso dos animals 
em pastoreio + suplementac;ao energetica (T 1 , experimento 3), O 
mesmo comportamento verificado para o consumo dos caprinos em 
re 1 a c; a o a ci s o v i no s v e r i f i co u - s e n o r, a n ho d e p e s o ·, O g a n h o d e 
p es o med i o des t es an i ma is em con f i name n to ( 3 9 e I ca be c; a Id i a) 
apresenta apenas 36% do ganho medio verificado para ovinos em 
identicas condic;oes. Vale ressaltar que as dietas dos caprinos 
continham um elevado n1vel de concentrado (49 - 80%) en~uanto que 
para os ovinos o n1vel de concentrado variou de 20 - 49%. Is to 
demonstra a grande potencialidade do ovino deslanado. para a 
produc;ao de carne em regime intensivo, o que nao se encontrou com 
o caprino. 

Tendencia similar foi observada quanto a conversao 
a 1 i men tar, rend i men to de car ca c;a e cir cu n fer enc i a do cox a o on de 
os ovinos apresentaram uma superioridade sobre os caprinos da 
ordem de 55,7; J2,2 e 26,4 respectivamente., para os animals 
confinados. Tendo em vista que o coxao constitui o "corte nobre" 
da carcac;a desses animals estes dados evidenciam ainda ~ais a 
superioridade do ovino deslanado sobre o caprino SRD para 
produc;ao intensiva qe carne. 

O aumeoto na digestibilidade da materia seca com a reduc;ao 
do n1vel de restolho do milho na dieta dos animals (experimento 
5) pode ser explicado pelas reduc;oes nos nlveis de fibra das 
rac;oes. Resultados similares foram obtidos por Arruda et al. 
(1984), que trabalharam com ovinos alimentados com rac;oes com 60 
a 80% de restolho do milho. Os resultados obtidos nao oferecem 
subs 1d i o s par a exp 1 i car as e 1 e v a c;o es ( P < 0 , 0 5) n a d i g es ti bi 1 id ad e 
de materia seca devido ao semiconfinamento (T 3 vs T5 , experimento 
5), No en tan to, es ta deve ser· a explicac;ao para a tend~ncia de 
se obter melhor consumo, digestibilidade e ganho de peso por 
caprinos em semiconfin~mento em relac;ao ao conf inamento. 

Conclusoes 

Nas condic;oes em que foram conduzidos estes experimentos·, 
conclui-se que: 

Ovinos deslanados, das rac;as Morada Nova e Santa In~s, 

a p r e s e n t a r a m u ma g r a n d e p o ten c i a 1 i d a d e p a r a a p r o d u c;a o d e c a r n e 
em confinamento. No ent'anto, em regime de pastoreio, ao f'inal da 
ep 0 c a s e c a ' 0 d e s e m p e n h 0 d e s t e s a n i ma i s n a 0 f 0 i s a t i s f a tor i 0 • 
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0 caprino SRO no Nordeste, nao responde 
confinamento, para a produr;ao de carne, 

satisfatoriamente ao 
mostrando-se mais 

adequado ao regime de semi-confinamento. 

0 feno de mata-pasto pode substituir a torta de algodao em 
rar;oes para ovinos deslanados em confinamento, em n1veis de ate 
50%. 

0 feno de cunha pode substituir totalmente a torta de 
algodao em ra~oes para ovinos deslanados em confinamento. 

A analise econ6mica mostrou que a substituir;ao da torta de 
algodao pelo ferro de ambas £:\S leguminosas estudadas melhorou a 
eficiencia economica das dietas, tendo sido obtida margem bruta 
de renda positiva quando este concentrado proteico foi 
s u b s t i t u 1d o t o t a 1 me n t e p o r f e n o d e c u n ha . 
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INFLUENCE OF LEVEL OF ENERGY SUPPLEMENTATION ON FORAGE 
INTAKE AND PERFORMANCE OF SOMALI SHEEP 

N. N. Barros, J. R. Kawas, W. L • .Johnson and J, M. Shelton 

National Goat Research Center (EMBRAPA), 
University of California-Davis, 

North Carolina State University and Texas A&M University 

ABSTRACT - An 84-day growth and digestion study was conducted to 
determine the influence of level of energy suppl'ementation on 
forage and t~tal diet dry matter intake and weight gains of 
Somali hair sheep.. Thirty-six lambs were randomized among four 
treatments. All lambs 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. The protein 
supp 1 em en t was comprised of 8 0 % soybean me a 1 , 1 0 % urea a n.d 1 0 % of 
a mineral-salt mix. Napier grass (Pennisetum Purpureum) 
greenchop was offered ad libitum. Lambs-hadfree-access-to 
w a t e r. E o d y we i g h ts we re- recorded- we e k 1 y. Lamb s we re ha r n es s e d 
the last 7 days of the study for total collection of feces. The 
last day of the trial, all lambs were slaughtered to determine 
their empty body weight. Forage and total dry matter (OM) int~ke 

w e r e s i g n i f i c a n t l y _( P < . 0 5 ) d e c r e a s e d w i t h a n · i n c r e a s e i n e n e r g y 
supplementation. Forage intake was 81.1, 75.3, 75.7 and 64.9 
g/kg• 75 and total DM intake was 98.2, 100.2, 109.2 and 107.2 
g/kg·7 5 , respectively. Dry matter digestibility, digestible OM 
intake, body weigh4 and feed efficiency were increased (P<.05) 
with an increase in the level of energy in the diet. Body weight 
gains were 44, 51, 72 and 95 g/day, respectively. 

Index terms: Sheep, Semi-arid tropics, Nutrition, 
supplementation. 

EFEITO DO N1VEL DE SUPLEMENTA9~0 ENERGETICA NO CONSUMO 
DE FORRAGEM E COMPORTAMENTO DE OVINOS SOMALIS 

Energy 

RESUMO - Durante 81~ dias foi conduzido um· estudo de desempenho 
animal para determlnar ·a influ@ncia da suplementa~ao de energia 
no consumo de forragem e consumo da dieta total por ovinos da 
ra~a Somalis. 0 delineamento experimental fol intelramente 
casuallzado com quatro tratamentos. Todos os animals receberam 
um suplemento proteico na base de 0.5% do peso corporal e u~ 

suplemento energetico (raspa de mandioca) a 0,4; 0,8; 1,2 e 1,6% 
do peso vivo. CAplm elefante (Pennlsetum purpureum) triturado 
f 0 i 0 f e r c l d 0 a d 1 i b i t u m • 0 c 0 n-sum-o-de-fo rra-gem_e_o d e m a t e r i a 
s e c a ( M S ) t o t al da-d:leta f o r a m r e d u c i d o s ( P < • 0 5 ) c o m o a u m e n t o 
d o s n i v e l s d e e n e r g l a d a s d i e t a s e x p e r i m e n t a l s . 0 s c o n s t,t m os d e 
forrage~ foram 81,1; 75,3; 75,7; 64,9 g/kg• 75 e os de MS total 
foram 98,2; 100,2; 109,2 e 107,2, respectivamente. 
D l g e s t i b l 1 i d a d e d a m a t er l a s e c a , c on s u m o d e M S d l g e s t 1 v e 1 , g a n h o 
de peso e conver~ao alimentar foram aumentados (P<0.05) com o 
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incremento nos nlve1s de energia das dietas. 
foram 44, 51, 72 e 95 g/dia, respectivamente. 

Os ganhos de peso 

Termos .para indexaft'.ao: Ovinos, Tropico s.emi-arido, Nutrift'.ao, 
Suplementa~ao energetica. 

Introduction 

One of the most important factors limiting the productive 
performanc~ of ruminant animals in tropical areas is the quality 
and nutritive ~alue of forages. Research in Br~zil (da Silva & 
da Silva, 1976; Barros, et al., 1986) has shown that 70% of 
forages studied had apparent digestibility coefficients between 
35 and 60% as opposed to values of 55-75% normally found with 
forages grown in temperate zones. A low intake of d.igestible 
energy of tropical grasses is due to the high cell wall content. 
Th~ low protein content of tropical grasses may also restrict 
performance. To improve energy and protein intakes and 
performance_ of growing ruminants fed tropical grasses, 
supplementation of energy and protein is generally required. An 
undesirable ef_fect of supplementation would be the relative 
substitution by ruminants of forage for concentrate. This occurs 
primarily with low quality forages. 

This study was1 conducte.d to determine the influence of level 
/ of energy supplementation on forage and total diet dry matter 

intake, diges.tible energy intake and weight gains of Somali hair 
sheep fed Napier grass (Pennisetum Purpureum) as the only forage. 
Preliminary results are presented. 

Methodology 

Thirty-six recently weaned Somali lambs, weighing about 
16.6kg, were randomly assigned among four treatments. Lambs were 
confined in individual pens for a period of 84 days. Body 
weights were recorded weekly and for two consecutive days at the 
beginning and end of the study. 

The four experimental diets are shown in Table 1. All lambs 
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. The protein supplement was comprised of 80% 
soybean meal, 10% urea and 10% of a mineral-salt mix. Napier 
grass (Pennisetum Purpureum) greenchop was offered ad libitum 
( 2 5 % a b ove-the-pr e-v-ious-d a y, s f 0 r a g e i n t a k e ) . Lamb 5-had-fr e e 
access to water. 

Lambs were harnessed the last 7 days of the study for total 
collection of feces to determine digestibility. The last day of 
the trial, all lambs were slaughtered to determine their empty 
body and carcass weights. 
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TABLE 1. Experimental feeds and feed levels. 

Feed Level ( % of BW) 
Ingredient Percent of 

-----· Supplement T-1 T-2 T-3 T-4 

Protein Supplement 0 . 5 0 . 5 0 . 5 0 • 5 
Soybean meal 80% 
Urea 10% 
Mineral-Salt 10% 

Energy Supplement 0.4 0.8 1. 2 1. 6 
Cassava meal 100% 

Forage AL AL .AL AL 
Napier grass 

------
BW = body weight; T treatments; AL Ad 1ibitum. ----

Results and Discussion 

Mean intakes of concentrate and forage, and total dry matter 
intakes, are presented in Table 2. Forage intake was 
significantly (P<.05) decreased with an increase in energy 
supplementation. The substitution of forage for concentrate was 
expe6ted. Dry matter intake also increased (P<.05) when I 

concentrate was offered up to the level of 1.7% of the body 
weight, wit~ no further increase at the level of 2.1%. 

TABLE 2. Mean intake of concentrate, forage and total dry matter 
by Somali sheep. 

Concentrate Dry Matter Intake (g/kg'75) 
Level 

( % of body wt.) Concentrate Forage Total 

0.9% 17.1 a 6 7. 9 b 85.0a 

1. 3% 24.9b 62.4b 87.3a 

1. 7 % 33.6c 63.lb 96.7b 

2. 1 % 42. 3d 54.5a 96.6b 

Means in the same column with different superscripts differ 
(P<.05). 
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Dry matter 
increased (P<.05) 
diet (Table 3). 
DOM intake were 
level of 1.7 to 

dieestibility and digestible OM (DOM) intake 
with an increase in the level of energy in the 

No further increases (P<.OS) in digestibility or 
obtained when supplementation increased from the 
2.1% of the body weight. 

TABLE 3. Dry matter (OM) digestibility and digestible OM intake 
of Somali sheep. 

Concentrate 
Level 

(% of body weight) 

0.9% 

1. 3% 

1. 7% 

2.1% 

Dry Matter 
Digestibility 

( % ) 

48.2a 

50.oa 

Digestible 
OM Intake 
(G/kG· 75 ) 

41.0a 

43.6a 

55.5b 

57.8b 

Means in the same column with different superscripts differ 

(P<.05). 

Body- weight gains were 44, 51, 72 and 95 g/day, respectively 
(Table 4). Feed efficiency was improved (P<.Ol) between live 
body weight and empty body weight of the Somali lambs. 

There was a high correlation (r = .98, P<.01) between live 
body weight and empty body weight of the Somali lambs. 

TABLE 4. Body weight gains and feed efficiency of Somali sheep. 

Concentrate Initial Weight Feed 
Level Body Weight Gain Efficiency 

( % of body wt.) (kg) (g/d) (g/g) 

0.9% 16. 4 44a 18.5b 

1. 3% 16.6 5la 11. ob 

1 . 1·% 16. 5 72b 13.7a 

2 . 1 % 16. 9 9 5C 10.8a 

Means in the same column with different superscripts differ 

(P<.OS). 
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Conclusions 

Substitution of concentrate for forage occurred with an 
increase in the energy supplementation~ With an increase in the 
level of supplementation was a concommitant improvement in weight 
gain and feed efficiency. However, the overall low weight gains 
of Somali lambs were probably due to the low digestible energy 
content of the diets. Further studies should be conducted to 
see if growth performance of hair sheep could be improved by 
utilizing napier grass at earlier stages of maturity. 
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EFEITO DA SUPLEMENTA~AO ENERGETICA NO CRESCIMENTO 
DE CABRAS PASTEJANDO A CAATINGA REBAIXADA 

DURANTE AS EPOCAS SECA E OMIDA 

Helofsa Carneiro, Omar Sanchez e W. L. Johnson 

EMBRAPA/Centro Nacional de Pesquisa de Caprinos, 
Instituto Interamericano de Coopera~ao para a Agricultura 

e North Carolina State University 

RESUMO - Em um estudo realizado no CNPC, Sobral, Ceara, avaliou 
se o efeito da suplementa~ao com 150g de milho ~m graos em 45 
caprinos meio sangue Anglo-nubiano, com seis meses de idade, 
castrados, mantidos em 30 hectares de caatinga rebaixada durante 
a ep 0 ca sec a (set em b r 0 -de z em b r 0) e 0 in lei 0 d a ep 0 ca um id a 
(janeiro-fevereiro) e distribuldos completamente ao acaso em 
tr~ s t r a tame n to s , du ran t e um p e r lo d o d e 2 0 s em an a s . 0 p r i me i r o 
tratamento, suplementa~ao durante todo o per1odo experimental; o 
segundo, somente durante 0 final da epoca seca e 0 terceiro, nao 
recebeu suplementa~ao. A caatinga rebaixada apresentou uma 
produ<;§o de materia vegetal de 3738 kg/ha no inlcio do 
experimento decrescendo a 2348 kg/ha no final. A analise das 
varia~oes de peso dos animais nao revelou diferen~as estat1sticas 
en t r e t r a t a m en t o s ( P > 0 , 0 5 ) , p o r em , p o d e s e n o ta r u ma p e r d a d e 
peso mais acentuada nos animais nao suplementados. Considerando
se que o milho oferecia aproximadamente 20% dos requerimentos de 
manuten~ao do animal em a.tividade media, os resultados sugerem 
que a oferta de forragem da caatinga rebaixada limitou o 
crescimento animal na epoca seca, e nao pode ser compensada pela 

suplementa~ao. 

Termos para indexai;§o: Caprinos, Tr6pico semi-arido, 
Suplementa~ao energetica, Crescimento. 

EFFECT OF ENERGY SUPPLEMENTATION ON THE GROWTH PERFORMANCE 
OF GOATS GRAZING LOWERED CAATINGA 
DURING THE DRY AND WET SEASONS 

ABSTRACT - Forty-five half breed Anglo-nubian castrated male 
goats, six months old were used in a grazing study conducted at 
the CNP C, Sob r a 1 , Ce a r a. The goats grazed 3 0 hectares of a 
lowered caatinga range for a total of 20 weeks during the dry 
season (September-December) and the beginning of the wet season 
(January-February). The design was completely randomized with 
three treatments as follows: (1) supplementation with lSOg of 
corn during all the experimental periodi (2) supplementation 
beginning at the end of the dry season and (3) not supplemented 
control. The caatinga range yielded 3738 kg/ha of dry matter at 
at the initiation of the experiment decreasing to 2348 kg/ha at 
the end o'f the dry season. Weight gain differences obtained 
between treatment groups were not significant (P>.OS). However, 
at the end of the dry season, animals without supplementation 
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tended to lose more weight than supplemented animals. Sin~e corn 

supplementation fulfilled about 20% of the maintenance energy 

requirement for goats under medium activity (NRC, 1981), these 

results suggest that forage availability of the lowered caatinga 

range at the end of the dry season limited the growth potential 

of the goats and could not be compensated for by supplementation. 

Index terms: Goats, Semi-arid tropics, Energy supplementation, 

Growth. 

lntrodur;ao 

A maier parte. do rebanho caprino em regime de pastoreio nas 

regioes tropicals recebe" pouco ou nenhuma suplementar;ao. A 

pr6du~ao a.nimal enfreta limita~5es inerentes ao ecosistema onde a 

produr;ao vegetal primaria es ta sujeita aos clclos estacionais. 

Esta estacionaliJade se reflete na perda de peso .dos pequenos 

ruminantes durante a epoca seca, a funr;ao reproductive se v~ 

alterada diminuindo a fertilidade, baixando a capacidade de 

produ~ao de leite, no caso das cabras, e dificultando o 

desenvolvimento das crias no per1odo predesmame e impedindo que 

os animals p6sdesmame atinjam seu peso ideal para abate. Se 

esses animals permanecerem nas pastagens, alem de perderem peso, 

vao competir com as matrizes na dispute pelas forragens escassas. 

Atraves estudos conduzido por Schacht et al., "(1985) chegou-se a 

conclus§o que caprinos na caatinga native ao final da epoc~ seca 

tern deficiencia de prote1na e energia. A aplica~ao de tecnologia 

na produr;ao de caprinos e ovinos enfrenta limitar;oes extremes, 

dado ao baixo n1v~l econ6mico do produtor e a pesquisa deve 

necessariamente ser dirigida prioritariamente a um aumento da 

base alimentar do animal, quer num aprimoramento da pastagem 

native atraves da manipula<;ao, quer pela ador;ao de metodo de 

suplementar;ao. 

Material e Metodos 

0 experimento fol realizado no CNPC, Sobral, Ceara. Foram 

utilizados 45 caprinos meio sangue Anglo-nubiano com 

aproximadamente 6 mes~s de idade, castrados, mantidos em 30 

hectares de caatinga rebaixada durante a epoca seca (setembro

de zemb ro) e o infcio da epoco Gmida (janeiro-fevereiro) e 

distribuidos completamente ao acaso em tres tratamentos durante 

um per1odo de vinte semanas, com quatro anteriores para 

adapta~ao. O primeiro tratamento, suplementa~ao durante todo ·o 

p e r1o do experiment a 1 ; o s e gun do, some n t e du rant e o f in a 1 d a ep o ca 

seca e o terceiro, nao recebeu suplementa~ao. 

A lotar;ao da pastagem fol de 0,66 ha/ano por animal, com 

todos os grupos mantidos na mesma pastagem. 
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Os animais suplementados foram alimentados com 150 gramas de 
milho fornecidos diariamente em cochos individuals administrados 
d u as v e z es a o d i a ( 6 e 1 lh). 

Para medir a produ~ao de materia seca do estrato herbaceo na 
area experimental, t"oi usado um retangulo 50 x 60cm, realizando
s e 3 7 a m o s t r a g e n s n o i n 1c i o , m e i o e f i m d o e x p e r i me n t o . 

A avalia~ao do ganho de peso 
s up 1 em en ta ~a o f o i f e i ta a t r a v es d a 
correla~ao. O ganho· de peso espec1fico 
se o ganho sobre o peso do animal. 

em fun~ao dos dias de 
analise de regressao e 
foi calculado dividindo-

Resultado e Discussao 

A caatinga rebaixada apresentou uma produ~ao de materia 
vegetal de 3738 kg/ha a 2348 kg/ha no in1cio e final do per1odo 
experimental respectivamente. 

0 peso· 
encontram-se 

vivo, ganho de peso e ganho de 
respectivamente nos Figuras 1, 2 e 

peso 
3. 

espec1fico 

A analise de varia~oes do peso dos animais (Tabela 1) nao 
revelou diferen~as estat1sticas entre tratamentos (P>0,05), 
porem, pode-se notar uma perda de peso mais acentuada nos animais 
nao suplementa~ps. Considerando-se que o milho oferecia 
ap roxima damen te 2 0% dos req ue + imen tos de man u ten~a do an i ma 1 em 
media atividade, os resultados sugerem que a oferta de forragem 
da caatinga rabaixada limitou o crescimento animal na epoca seca, 
e nao pode ser compensada pela sup~ementa~ao. 

TABELA 1. Gan hos de peso por dia e a correla~ao (R) do tempo com o peso dos 
animais nos tres grupos experimen ta is. 

Primeiro Segundo Terceiro Todos Epoca R Gan ho R Gan ho R Gan ho R Gan ho 

Infcio da Seca o. 710 9.00 -0.940 10.20 -0.580 - 8.40 -0.224 - 2.90 

Fim da Se ca -0.730 27.00 -0.859 -38.00 -0.837 -42.00 -0.808 -36.10 

Infcio Omida 0.986 76.00 0.990 81.00 0.950 77 .oo 0.977 78.50 

Total 0.499 29. 22 0.376 26.70 0.320 20.30 0.396 24. 00 

No p r e s e n t e e.x p e r i m e n t o s e u t i 1 i z a r a m c o m p a r a t i v a m e n t e a s 
duas op~5es: supiementa~ao com grao de milho visando o aumento do 
consumo energetico e manipula~ao da caatinga atraves do 
rebaixam~nto seletivo da vegeta~ao arbustiva arb~rea, tentando 
aumentar a disponibilidade das especies herbaceas e do detrito 
vegetal no chao, especialmente na epoca chuvosa. 
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As perdas de peso experimentadas pelos animais suplementados 
e nao suplementados evidenciam que o rebaixamento da caatinga nao 
providenciou suficiente base alimentar ao animal e que esta 
deficiencia e maior que o que se pode compensar-se com a 
suplementa~ao de grao ao n1vel utilizado nesta experi@ncia. 

No caso de que o rebaixamento da caatinga efetivamente 
incrementara a disponibilidade do alimento para o animal, seria 
n e c e s s a ri o d e t e r m i n 11 r o n 1 v e 1 m 1n i m o d e s u p 1 e m e n ta ~a o a d i c i o n a 1 
para satisfazer o requerimento dietetico e factibilidade 
economica .dela. 
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GENETIC AND ENVIRONMENTAL PARAMETER ESTIMATES FOR GROWTH TRAITS 
IN MORADA NOVA SHEEP 

A. A.O. Fernandes, E. A. P. Figueiredo, J. O. Sanders, 
J. M. Shelton and F. H. F. Machado 

Ceara State Agricultural Research Agency (EPACE) 
National Goat Research Center (EMBRAPA) 

and Texas A&M University 

ABSTRACT - The objectives of this study were to (l) estimate the 
relative importance of genetic and environmental sources of 
variation affectlng growth and reproduction characters and (2) 
obtain estimates of gentic and phenotypic parameters for growth 
and production of Morada Nova sheep. Data were obtained from 
1,338 ewes and 989 lambs sired by 50 rams at the Iracema Farm -
EPACE - Quixada, Ceara, Brazil from 1979 to 1984. The growth 
traits studies were birth weight (BW), weaning weight (WW), and 
yearling weight (YW). Environmental factors considered were year 
and location of birth, age of dam, sex of lamb, and type of birth 
and rearing. All environmental factors significantly affected 
(P<.01) BW, WW and YW. Some factors, such as age of dam, had 
great effect early in life and decreased as lamb age increased. 
Estimates of he·ritability calculated from paternal half-sib 
correlations were 0.35, 0.36 and 0.29 for BW, WW and YW, 
respectively. Estimates of genetic and phenotypic correlations 
between BW and WW, BW and YW, and WW and YW were 0.70 and 0.~4, 
0.86 and 0.25, and 0.74 and 0.49, respectively. 

I n d e x t e r m s-: Hair sheep, Growth, Genetic Parameters. 

ESTIMADOS DOS PARAMETROS GENETICOS E MEIOAMBIENTAIS PARA 
FACTORES DE CRESCIMENTO NOS OVINOS MORADA NOVA 

RESUMO - Um estudo foi conduzido com dados colhidos de 989 
cordeiros de ra~a Morada Nova, nascidos de 1979 ate 1984, na 
Fazenda Iracema - EPACE - Quixada, CA., Brasil. Os cordeiros 
eram filhos de 50 carneiros diferentes. Os dados foram 
utilizados para (1) estimar a importancia relativa dos fatores 
geneticos e de ambiente sobre o crescimento dos cordeiros, (2) 
obter estimativas dos parametros geneticos e fenot1picos das 
mesmas caracter1sticas. As caracter1sticas de crescimento 
estudadas foram peso ao nascer (BW), peso a desmama (WW) e peso a 
um ano de idade (YW). Os fatores de ambiente influenciaram 
significativamente (P<0,01) BW, WW e YW. Alguns fatores como 
idade da mae tiveram grande efeito na primeira fase de vida do 
cordeiro (ate a desmama). Esse efeito decresceu com a idade do 
cordeiro. As estim~tivas de heritahilidade calculada da 
correla~ao de meio-irmao paternos foram 0,35; 0,36 3 0,29 para 
BW< WW e YW, respectivamente. As estimativas das correla~6es 
geneticas e fenot1picas entre BW-e WW, BW e YW e entre WW e YW 
foram 0,70 e 0,34; 0,86 e 0,25 e 0,74e 0,49, respectivamente. 
Selecao para WW parece ser efetiva e devera produzir ganhos 
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geneticos no YW, uma vez que esses pesos 
genetica e positivamente, entretanto 
ajustamento para fatores de ambiente. 

sao correlacionados 
os dados necessitam 

Termos para indexa~ao: 
gen€ticos. 

6 vi n 0 s s em 1 a' c res c i men t 0' par am et r 0 s 

Introduction 

Efficiency of meat production in sheep is largely a function 
of the number of lambs produced (reproductive ·rate) and the 
growth rate or weight of lambs marketed for slaughter. Growth 
rate of lambs in its turn is affected by environmental factors 
s u c h a s a g e o f e w e ( N e 1 s o .n & V e n k a t a c h a 1 a m , 1 9 4 9 ; W a 1 s t r o m e t 
al., 1976; Sidwell et a,1., 1970; & l\lrawi et al., 1982), year of 
birth (Vesely & Robison, 1970; Dickerson et al., 1975; Walstrom 
et al., 1976; Alrawi et al., 1982; & Singh et al., -1982), sex of 
lamb (Hohenboken et al., 1976; Vesely & Robison, 1970; Dickerson 
et al., 1972; & Alrawi et al., 1982), and type of birth and 
rearing (Blackwell & Henderson, 1955; Vesely & Robison, 1970; 
Walstrom et al., 1976; Galal & Awgichew, 1981; & Figueiredo et 
a 1 • , 1 9 8 2 ) • G r o w t .h r a t e i s a 1 s o a f u n c t i o n o f t h e g e n e t i c 
potential of the animals (Vesely et at., 1970; Dzakuma et al., 
1978; & Mavrogen.is et al., 1980). 

Besides the environmental factors, the growth traits are 
affected by the genetics of the character and by genetic by 
environment interac~ion. Since only the additive genetic effects 
contribut~·to the permanent gain from selection in a population, 
estimates ~f heritability in the narrow sense are desirable 
measures for predicting the results of a selection program. 
Estimates of heritability (h 2 ) for birth weight (BW) and weaning 
weight (WW) of lambs based on correlations among half-sibs were 
found to be 0.13 and 0.36 for Chios sheep (Mavrogenis et al., 
1980), and 0.14 and 0.73 for Awassi sheep (Alrawi et al., 1982), 

respectively. Also using the correlation between paternal half
s ibs, Dzakuma et al. (1978) and Galal et al. (1981) reported 
heritability estimates for yearling weight (YW) of 0.11 and 0.34 
for Hampshire and Adal sheep, respectively. 

Since selection for one trait alone is a condition which is 
seldom desirable in any livestock enterprise, it is obvious that 
heratibilities are not sufficient to describe adequately the 
genetic properties of a population. Thus, information on genetic 
and phenotypic correlations has to be considered on selection 
programs that include more than one trait. 

Based on data from Awassi sheep, Alrawi et al. (1982) 
estimated genetic correlations between BW and WW, BW and YW, and 
WW and YW of 0.68, 0.77, and 1.00, respectively. Dzakuma et al. 
(1978) reported phenotypic correlations between BW and WW, BW and 
YW, and WW and YW of 0.25, 0.23, and 0.77 in Hampshire sheep, 
respectively. 
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Considering the environmental and genetic factors affecting 
body weight of lambs, this study was conducted ~o (1) estimate 
the relative importance of genetic and environmental sources of 
variation affecting growth characters of Morada Nova sheep, (2) 
to obtain estimates of genetic and phenotypic parameters for 
growth characters of Morada Nova sheep, and (3) to evaluate the 
potential of the Morada Nova sheep as a way for increasing the 
animal productivity (sheep meat production) of the northeastern 
region of Brazil. 

Materials and Methods 

The Morada Nova breed of sheep is found throughout the 
northeast region of Brazil. This breed is characterized as a 
hair sheep (woolless) unique to Brazil (Shelton & FLgueiredo, 
1981). The breed is a dual-purpose breed which provides meat and 
skins. This breed is small but very adapted to the environmental 
conditions of the "drought polygon" (Sertao) in Northeastern 
Brazil, and weighs 38.0 and 31.0kg, respectively for adult male 
and adult female (Figueiredo et al., 1983). 

The data used in this· study were collected over a 6-year 
period (1979-1984) from the Morada Nova sheep flock of Fazenpa 
Iracema - Sertao Central Research Unit - which belongs to the 
"Empresa de Pesquisa Agropecuaria do Ceara" (EPACE), which is 
located at Quixada, Ceara, Brazil, situated at 5 South Latitude 
at an altitude of approximately 180 meters. The average 
temper a·t u re ranges between 2 6. 4 and 2 7. 6 ° C in the coo 1 er and 
warmer months, respectively, indic~~ing little season variation. 
The rainfall is highly variable but averages about 800mm annually 
concentrated from January until May. 

Due to unequal subclass numbers least-squares analysis of 
variance technique (Harvey, 1977) was utilized for estimating the 
sources of variation affecting each growth trait. The Duncan's 
multiple range test was used to evaluate differences among means. 
The following general linear model was used to describe the 
variation of the factors on each of the growth traits: 

Where: 

yijklmn 

µ 
(AL)i 

R(AL)ij 

Ek 

Observation on the nth lamb of the 1st sex 
born from the mth type of birth and/or rear
ing sired by the jth sire within the ith 
location and year Qf birth and from the kth 
age of ewe class. 
overall mean, 

= ith year of birth within location of birth 
effect. 

=effect of the jth sire within year and loca
tion of birth. 
kth age of dam effect. 
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s 1 
Bm 

eijklmn 

1th sex of lamb effect. 
mth type of birth and/or rearing effect, 
random error. 

Year of birth nested within location of birth, sex of lamb, 
type of birth and/or rearing and age of dam were considered as 
fixed effects and sire within year and location of birth was 
considered as a random effect in the above model. 

When estimating genetic parameters for various traits, the 
same model was utilized since all factors significantly affected 
each of the growth characters studied. Estimates of heritability 
were obtained by paternal half-sib correlations (Falconer. 1981) 
using the Harvey's (1977) procedures. Analysis of variance and 
covariance procedures were used to estimate the genetic and 
phenotypic correlations between the growth traits. 

Results and Disctission 

Year-location, sire within year location, sex of lamb, type 
of birth and age of dam had a significant effect (P<0.01) on 
birth, weaning and yearling weights (Table 1). 

TABLE 1. Analysis of variance of birth, weaning and yearling weights of Morada 
Nova lambs. 

Source of Birth Weight Weaning Weight Yearling Weight 

Variation DFa F DFa F OF.a F 

Year of Birth (Location) 6 3. 75)'<•k 6 47, 63-/o'r 4 11. 69>'d: 

Sire (YLOC)b 43 2. 89*>'< !~3 2.65>'<* 33 2, 08·/o\-

Sex of Lamb 1 12.53** 1 11. 54*>'( 1 17. 34>'<* 

Type of Birth 1 194. 86*>': 2 250. 31-/r* 2 72. 23** 

Age of Dam 4 7, 7 l*>'r 4 7, 22>'<-fr 2 4.25** 

Error 933 788 491 

aDF = Degrees of Freedom. 
by10c = Year of Birth (Lo ca ti on). 
** P<. 01. 

The least-squares means and respective standard errors for 
birth weight are shown in Table 2, for weaning weight in' Table 3 
and for yearling weight in Table 4. Lambs born in 1983 has the 
highest mean value for BW (2.64kg) while lambs born in 1980 had 
the lowest (2.28kg); however, weaning weights were higher for 
lambs born in 1980 and 1981 than for lambs born in 1983 (14.71 
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TABLE 2. Least-squares means and their standard errors for birth 
weight of Morada Nova lambs. 

Number of Birth Weight Effect Lambs (kg) 

Overall Mean 989 2.47 ± 0.037 

Year of Birth (Location) 
1. 1980 (Area One) 63 2.28 ± o.124f 
2 . 1981 (Area One) 89 2. 5 6 ± o.o8ob 
3 . 1982 (Area One) 70 2. 4 8 ± 0.099bc 
4 . 1983 (Area One) 112 2.81 ± 0.080a 
5 . 1981 (Area Two) 96 2.28 ± 0.089f 
6. 1982 (Area Two) 257 2. 4 1 ± 0.052cde 
7 • 1983 (Area Two) 302 2. 4 6 ± 0.063bcd 

Sex of Lamb 
1. Male 497 2.53 ± 0.040a 
2 . Female 492 2.41 ± 0. OL10b 

Type of Birth 
1. Single 462 2. 7 1 ± 0.041 8 

2 • Twin 527 2. 2 3 ± 0.045b 

Age of Dam 
1. One year to less 

than. two 211 2. 30 ± 0.052e 

2. Two years to less 
than three 227 2.46 ± o.o5obcd 

3. Three years to less 
than four 188 2.46 ± o.o51ab 

4. Four years to six 294 2. 58 ± 0.045a 

5. Older than six-years 69 2. 4 7 ± 0.07abc 

a,b,c,d,e,fLeast-squares means followed by the same letter within 
column and subclasses do not differ significantly. All others 
differ significantly (P<.05). 

versus 10.90kg); also there was a clear tendency for yearling 
weight (YW) to decrease with year, that is from 1981 to 1983. 

Lambs born in 1981 were 15.44% and 24.32% heavier than those 
born in 1982 and 1983, respective1y, at yearling time. 

The differences in BW, WW and YW due to year of birth can 
likely be' explained as reflections of varying climatic condition. 
Thus, reflecting the availability of native pastures to the 
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pregnant ewes in case of BW, and to the lactating ewes and its 
lambs in case of WW and YW. 

TABLE 3. Least-squares Means and Standard Errors for Weaning 
Weight of Morada Nova Lambs. 

-----------------------·---------------------------

Number of Weaning Weight 
Effect Lambs (k-g) 

Overall Mean 845 13. 2 2 ± 0. 2 18 

Year of Birth (Location 
1. 19 8 0 (Area One) 59 14. 8 0 .!: 0.567b 
2. 19 8 1 (Area One) 82 1 7 . 2 4 ± 0.393a 
3 . 1982 (Area One) 61 13. 8 8 ± 0.489c 
4. 1983 (Area One) 93 11. 7 9 ± 0.404ef 
5. 19 8 1 (Area One) 82 12. 00 ± 0.439e 
6 . 19 8 2 (Area One 210 12. 8 1 ± 0.280d 
7 . 1983 (Area One) 258 10.00 ± 0.326g 

Sex of Lamb 
1 • Male 414 13. 4 8 ± 0.23la 
2 . Female 431 12. 9 5 ± 0.230b 

Type of Rearing 
1. Single lamb raised 

as single 429 15 . 3 9 ± 0.22aa 

2 . Twin lamb raised 
as twin 357 11. 4 7 ± 0.228c 

3 • Twin lamb raised 
as single 59 12. 7 9 ± 0.345b 

Age of Dam 
1 . One year to less 

t tia n two 178 12. 3 9 ± 0.283e 

2 . Two years to less 
than three 195 13. 3 4 ± 0.273abc 

3. Three years to less 
than four 166 13. 5 7 ± 0.276ab 

4 . Four years to six 252 13.60 + 0.248a 

5 • Older than six 54 1 3 . 1 8 ± 0.374abcd 

------
a,b,c,d,e,fLeast-squares ·means followed by the same 1 et te r' within· 

column and subclasses do not differ significantly. Al 1 others 
differ significantly (P<.05). 
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Related to differences in location of birth, lambs born at 
location one were heavier than those born at location two, at 
birth and weaning. The difference in BW and WW of lambs born at 
location one and two, may be explained by the fact that ewes at 
location one were raised in smaller groups (average: 70 
ewes/year) than at location two (average 160 ewes/year), 

TABLE 4. Least-squares means and their standard errors for 
yearling weight of Morada Nova lambs. 

Number of Yearling Weight 
Effect Lambs (kg) 
----------------------------------·---~----------------------~--··-

Overall Mean 536 18.24 ± 0.333 

Year of Birth (Location) 
1. 1982 (Area One) 39 18. 8 6 ± 0.672b 
2 • 1983 (Area One) 57 17.18 ± 0.590cd 
3 . 1981 (Area One) 47 21. 01 ± 0.590a 
4. 1982 (Area Two) 177 1 7 . 5 4 ± 0.476c 
5. 1983 (Area Two) 216 16.62 ± 0.42lcd 

Sex of Lamb 
1. Male 23la 18. 7 9 ± 0.366a 
2. Female 305b 1 7. 7 0 ± 0.349b 

Type of .Rearing 
1. Single lamb raised 

as single 289 19. 8 9 ± 0.343a 

2 • Twin lamb raised 
as twin 208 16.45 ± 0.353c 

3 . Twin lamb raised 
as single 39 18. 3 9 ± 0.542b 

Age of Dam 
1. One year to less 

than t\vO ll14 1 7 . 2 9 ± 0.417e 

2 . Two years to less 
than three 14 0 13.61 ± 0.417a 

3 . Three years to less 
than four 91 18. 2_6 ± 0.46labcd 

4. Four years to six 131 18.55 ± 0.393ab 

5 • Older than six 30 13.51 ± 0.627abc 

a,b,c,d,eLeast-squares means followed by the same letter within 
column and subclasses do not differ significantly. All others 
differ significantly (P<.05). 
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consequently less competition for feed (native pasture) supply 
and less probability of stress and infestation with internal 
parasites. 

Related to sex differences, the BW of males (2.53kg) was 
superior to the females (2.4lkg) (Table 2), and the WW of rams 
was 4% superibr to females (Table 3). This difference increased 

to 17.80% at yearling age (Table 4). The findings for l3W are in 
agreement with those reported hy Vesely & Robison (1970), 

Dickerson et al. (1972), and Alrawi et al. (1982); however, 
disagree with Bogart et al. (1957), and Trail & Sacker (196Q), 
who found no significant difference in weight between male and 
female lambs at birth. 

The sex differences in WW were similar in direction and 

magnitude to those reported from Carter et al.(1971), Dickerson 
et al. (1972), and Alrawi (1982); however, do not agree with 
Arora F, Acharya (1972), and Sinijh et al. (1982), who found no 
significant variation in WW due to sex differences. 

The sex differences in YW are in agreement with those 

reported by Trail & Sacker (1969), Ga.lal & Awgichew (1981) and 
Alrawi et al. (1982). 

Related to type of birth and rearing, single lambs were 
21.52% heavier at birth than twins (Table 2) but at weaning such 
difference was 34.18 and 20.33% when single were raised as 
singles over twins raised as t~ins, and twins raised as singles, 
respectively. In addition, twin lambs raised as singles had 
higher WW (11.51%) than twins raised as twins (Table 3). At 

yearling, in terms of kilos, single lambs raised as singles 
weighed 19.89kg, respectively, (Table 4). Both differences were 

significant (P<.OS). 

Such superiority of single versus twins in BW, were also 

found by Nelson & Venkatachalam (1949), Vesely & Robison (1970), 
and Figueiredo et al. (1982); in WW by Sidwell et al.(1970), 
Walstrom et al. (1976), and Alrawi et al.(1982), and in YW by 
Sidwell et al.(1970) and Galal & Awgichew (1981). 

The effects of type birth and rearing were smaller on 
yearling than on weaning weight. This may be explained based on 
the fact that lamb growth up to weaning time is basically a 
function of the milk supply from its dam, while after weaning the 
lamb growth is more likely an expression of its own genetic 
potential and of the nutritional level under which it is raised. 

There was a tendency for increasing BW of lambs born from 

older ewes. Lambs born from four-year up to six-year old ewes 
were 12% heavier than lambs born from ewes less than two years 
o 1 d (Tab 1 e 2). The same tendency was a 1 so present in W w' (Tab 1 e 
3) and in YW (Table 4). In general, lambs born from two-year to 
less than three-year old ewes were 7.6% heavier than those from 
one-year to less than two-year old ewes. However, there were no 

significant differences in YW between lambs born to year to less 
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than three-year old ewes, and lambs born to the other age of ewe 
classes. In addition, the estimates of age of dam effects were 
smaller at yearling than at weaning and birth time. This would 
appear to be a reflection of the lamb diet after weaning when 
lambs became independent of the influence of milk supply (basic 
diet from birth up to weaning time) from their mothers. Results 
obtained from the present study are in agreement with those 
reported by Sidwell et al. (1970), and Alrawi et al. (1982); 
however, Galal & Awgichew (1931) reported that age of dam did not 
have significant influences on yearling weights in Columbia and 
Adal lambs, respectively. 

? 
The estimates of heritability (h-) for BW was 0.354 ± 0.102 

(Table 5). This value exceeded the estimates obtained by Gjedrem 
(1967), Dzakuma et al. (1978), Mavrogenis et al. (1980), and 
Alrawi et al. (1932). However, Eloksh et al. (1962) found a h 2 

of 0.54 for crossbred Columbia x Rambouillet lambs. On the other 
hand, the h 2 in this study is in close agreement with the v3lue 
(h 2 = 0.30) found by Chapman & Lusk (1932) and Vesely et al. 
(1970) for Hampshire and Rambouillet sheep, respectively. 

TABLE 5. Estimates of heritability and standard errors of growth 
traits of Morada Nova lambs. 

Trait 

Birth Weight 

Weaning Weight 

Yearling Weight 

Number of 
Sires 

50 

50 

36 

Number of 
Observations 

989 

845 

536 

0.354 ± 0.102 

0.362 ± 0.110 

0.290 ± 0.125 

----------·---------.-·---

The heritability estimate of 0.362 .± 0.110 (Table 5) for WW 
was in close agreement with those previously reported by Hazel & 
Terril (1945) (h 2 = 0.32 in Corriedale), and Mavrogenis et al. 
(1980) (h 2 = 0.36 in Chios). However, Fahmy et al. (1969) and 
Alrawi et al. (1982) found high values of 0.45 and 0.73 in Barki 
and Awassi sheep, respectively. On the other hand, the h 2 for WW 
in Morada Nova sheep was larger than those reported by Karam 
(1959) in Rahaman! sheep (0.18) and Galal et al. (1981) in Adal 
sheep (0.02). Despite the differences among the various h 2 

estimates reported in literature, the h 2 for WW in Morada Nova 
lambs can be considered a reasonable estimate and of special 
interest since selection of replacement lambs is generally made 
when lambs are this age. 

The estimated heritability of YW (h 2 = 0.29) agrees closely 
with estimates reported by Vesely et al. (1970) in Rambouillet 
(0.26) and Galal et al. (1981) in Adal sheep. It is larger than 
those obtained by Karam (1959) in Rahaman! (0.19) and Alrawi et 
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al. (1982) in Awassi (0.10). However, 
the etimates of 0.82 and 0.41 reported 
and Fahmy et al. (1969), respectively. 

it is much smaller than 
by Basset et al. (1967) 

All genetic correlations were hi8h and positive, which is 
expected for correlations among weights at hirth (BW), weaning 
(WW) and yearling (YW) times. The genetic correlRtions found in 
this study between BW and WW, and BW and YW, and WW and YW were 
0.70, 0.86, and 0.77, respectively. These values agree with the 
values reported by Alrawi et al. (1982) in Awassi sheep for the 
same genetic correlations. 

These findings with respect to genetic correlations make it 
appear that single-trait selection for increased weaning weight 
(WW) should make genetic gains on yearlinp; weight (YW) since WW 
and YW are genetically correlated in a positive manner, 

All phenotypic correlations among the v3rious p;rowth traits 
were positive (Table 6), ranging from a low of 0.25 between RW 
and YW to a high of 0.49 between WW and YW. The phenotypic 
correlations between BW and WW, and BW and YW found in this study 
are in close agreement with the values reported by Dzakuma et al. 
(1978) for the same correlations. However, they found a much 
larger phenotypic correlation betweem WW and YW (0.77) in 
Hampshire sheep than the findings in thls study (0.49) in Morada 
Nova sheep. · 

TABLE 6. Genetic and phenotypic correlqtions between growth 
traits of Morada'Nov,q lambsa. 

Trait 

Birth Weight 

Weaning Weight 

Yearling Weight 

Birth 
Weight 

0.704 ± 0.162 

0.856 ± 0.196 

Wean.lng 
Weight 

0.339 

0.744 ± 0.180 

Yearling 
Weight 

0.247 

0.492 

aPhenotypic correlations above diagonal, genetic correlations 
below. 

Summary dnd Conclusions 

1. All environmental factors considered in this study (year and 
location of birth, age of dam, sex of lamb, and type of birth and 
rearing) significantly influenced birth weight (BW), weaning 
weight (WW) and yearling weight (YW) of Morada Nova lambs. Thus, 
adjustments for those factors need to be considered in selection 
programs. 
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2. The ··her i tab i 1 i t y es t i ma t e of 0 • .3 6 for WW sh o u 1 d be con s id ere d 
a reasonable etimate and of special interest since selection of 
replacement lamb is generally made when lambs are this age. 

3. ~election for increased WW seems to be feasible and selection 
for this trait should make genetic gains on YW since WW and YW 
are genetically correlated in a positive manner. 
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REPRODUCTIVF PERFORMANCE OF MORADA NOVA SHEEP 

A.. A. 0. Fernandes, E. A. P. Figueiredo, J. 0. Sanders, 
J.M. Shelton and F. H. F. Machado 

Ceara State Agricultural Research Ar.ency, (EPACE), 
National Goat Research Center (EMBRAPA) 

and Texas A&M University 

ABSTRACT - The objectives of this study were to (1) estimate the 
relative importance of genetic and environment.al sources of 
variation affecting reproduction characters and (2) calculate 
repeatability of twinning rate in Morada Novci sheep. Data were 
obtained from l,3j8 ewes and 989 lambs sired by 50 rams at the 
Iracema Farm - EPACE - Quixada, Ce3ra, Brazil from 1979 to 1984. 
The reproductive characters studied were parturition, lambini, 
weaning and twinning rates, lamb production and lamb survival up 
to weaning and up to yearling. Mor3da Nova ewes had parturition, 
lambing and weaning rates of 83, 113 and 102% respectively. 
Twinning rate was analyzed by least-squares procedures. Location 
of lambing had a significant (P<.05) effect on twinning rate 
while age of ewe was highly significant (P<.01). A twinning rate 
of 37% was observed in 1,062 lambings in this study. Location 
and year of lambing, age of ewe, and type of lambin17, had a highly 
significant (P(.01) effect on lamb production. Ewes having twins 
produced 3.48 kilograms more of lamb than ewes with single lambs. 
Lamb survival rates up to weaning, up to yearling were analyzed 
by Funcat procedures. Sex of lamb, type of birth, and class of 
birth weight all had highly si13nificant (P<.01) effects on 
survival rates. Ewe lambs, sin13le lambs, and lambs with heavier 
BW had better survival rates than rarn, twin and lighter lambs, 
respectively, to weaning and to yearling ages. 

Index terms: Hair sheep, Reproduction. 

DESEMPENHO REPRODUTIVO DOS OVINOS ~ORADA NOVA 

RESUMO Os objetivos deste estudo foram (1) avaliar a 
importancia relativa dos fatores geneticos e de ambiente sobre a 
performance produtiva e reprodutiva dos ovinos Morada Nova e (2) 
estimar a repetibilidade para partos multiplos em ovelhas Morada 
Nova. Os dados foram coletados de 1.338 ovelhas e 989 cordeiros 
filhos de 50 reprodutores na Fazenda Iracema - EPACE - Quixada, 
Ceara, Brasil de 1979 ate 1984. As carcterlsticas reprodutivas 
estudadas foram as taxas de par1~ao, nascimento e prolificidade, 
produ~§o de cordeiros e sobreviv@ncia de cordeiros ao desmame e a 
um ano de idade. Ovelhas Morada Nova apresentaram taxas de 
pari~§o, nascimento e desmame de 83, 118 e 102%, respecti·vamente. 
Taxa de parto multiplo (TPM) foi analisada pelos procedimentos de 
quadrados mlnimos. Local de nascimento teve significante 
(P<0,05) efeito sobre TPM enquanto idade da matriz fol altamente 
significante (P<0,01). A TPM de 37% foi observada em 1.062 
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nascimento neste estudo. Local e ano de nascimento, idade da 
ovelha, e tipo de parto foram efeitos altamente significante 
(P<0,01) na produr;ao de cordeiros. Ovelhas que .tiveram partos 
mGltiplos produziram 3,48kg a mais do que aquelas que deram 
part o s s imp 1 es. As tax as de sob re vi v e n·c i a de cord e i r o s a o 
desmame e aos 12 meses de idade foram analisadas pelos 
p r o c e d i me n to s d e Fu n ca t . S ex o do c o rd e .l r o , t i po d e p a r t o , e, 
classe de peso ao nascer foram efeitos altamente significativos 
(P<0,01) sobre as taxas de sobrevivencia. Marras, cordeiros de 
partos simples, e cordeiros com os maiores pesos as nascer 
apresentaram melhores taxas de sobrevivencia do que cordeiros 
machos, cbrdeiros de partos duplos e cordeiros com menores pesos 
ao nascer, respectivamente, ao desmame e aos 12 meses de idad~. 

Termos para indexar;ao: Ovinos sem la, Reprodur;ao. 

Introduction 

Animal productivity 
environment ~nd of possible 

is the result of the genotype, 
interactions between them. 

the 

Meat production can be expressed as a function of the 
reproductive efficiency, growth rate and carcass characteristics 
of any genotype in a given environment. 

Significant e~fects of ewe weight on lambing rate have been 
reported by Coop' (1962), Bowman (1966), and Cumming et al. 
(1975). However, Laster et al. (1972), Dyrmundsson (1976), and 
Hohenb~ken et al. (i976) concluded that body ~eight of ewe at 
b e g i n n i n g o f t h e b r e e d i n g p e r .l o <l· h a s n o s i g n i f i c a n t ( P > • 0 5 ) 
effect on the reproductive performance of ewe of different 
breeds. 

The influence of age of ewe at mating on her reproductive 
performancehas been analyzed by many researchers (Coop, 1962; 
Shelton, 1963; Turner & Dolling, 1965; and Turner, 1969a). 

With regard to lamb survival rate Vesely et al. (1977) found 
that lambs from young ewes (bred as ewe lambs) and from 9-year
old ewes had a survival rate of 11% and 15% lower than lambs born 
to 2- to 8-year olrl ewes, respectively. 

Significant influences on lamb survival rate due to year of 
birth were reported by Sidwell et al. (1962), Mullaney & Brown 
(1969), and Dickerson & Glimp (1975). However, year of birth was 
not a significant source of variation on lamb survival rate 
according to the results found by Vesely et al. (1977). 

Turner & Dolling (1965) reported an interesting point that 
single females had a better survival rate than single males; 
however, Vesely et al. (1977) did not find significant influences 
on lamb survival rate due to sex of lamb. 
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Shelton (1963) found that twin lambs had a 9.2% higher death 
loss than single lambs. Other researchers (Vetter et al., 1960i 
and Ve s e 1 y & Pe t e rs , 1 9 8 1) found s i m·i 1 a r res u 1 ts reg a rd i n g the 
effects of type of birth and rearing on lamb survival rate. 

Studying reproductive efficiency of the Sonora and McGregor 

Rambouillet sheep fiocks, Shelton & Menzies (1970) estimated, for 
each flock, repeatabilities of 11.66 and 14.73%, -0.56 and 9.43%, 
and 6.05 and 10.48% for prolificacy, fertility, and lamb 
survival, respectively. An estimate of repeatability for number 
of lambs born was reported by Dzakuma et al. (1982) in crossbred 

sheep (0.138 ± 0.67). Also, Young et ;;i. (1963) reported, low 

estimated repeatabilit:ies of 0.05 ± 0.02 and 0.08 ± 0.03 for 
lambs born and weaned in Austrilian Merino sheep, respectively. 

Considering the environmental and genetic factors affecting 
reproductive performance of ewes, this study was conducted to (1) 
estimate the relative importance of genetic ;ind environmental 

sources of variation affecting reproduction characters of Morada 
Nova sheep, (2) to calculate.repeatability of twinning rate in 
Morada Nova ewes and (3) to evaluate the potential of the Morada 
Nova sheep as a way for increasing the animal productivity (sheep 
meat production) of the northeastern region of Brazil. 

Materials and Methods 

The Morada Nova breed of sheep is found throughout the 
northeast region of Brazil. This breed is characterized as a 

hair sheep (woolless) unique to Brazil (Shelton & Figueiredo, 
1981). Also, this is a dual-purpose breed which provides meat 

and skins. 

The data used in this study were collected over a 6-year 
period (1979-1984) from the Morada Nova sheep flock maintained by 

the Experimental Reasearch Unit of the "Empressa de Pesquisa 
Agropecuaria do Ceara" (EPACE) at the Experimental Iracema Farm. 
T h i s f a r m i s 1 o c a t e d a t Q u i x a ·a a, C e a r a , B r a z i 1 a t 5 o S o u t h 

latitude at an altitude of approximately 180 meters. The average 
temperature ranges between 26.4 and 27.6°c in the cooler and 
warmer months, respectively indicating little season variation. 

The rainfall is highly variable but averages about 800mm annually 

concentrated from January until May. 

During the experimental period management procedures and 
pasture conditions remained relatively stable. The Morada Nov·a 
sheep flock remained on the native pastures throughout the year 
with mineral supplementation provided ad-libitum. The herd 

health program included vaccinations against rabies and drenching 
for internal parasites as necessary to insure survival. The 

breding season lasted for sixty days each year. The females were 
run with sterilized males to determine estrus which was detected 
twice a day and ewes standing in heat were bred by natural 
service in the corral by a previously selected ram. The ewes 
were mated from November 1st until December 30 with subsequent 
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lambing season of April and May of each year. 
112 days and occurred from July 1st until 
weaning the males were separated from females. 

The weaning was at 
Augu.st 30. After 

Reproduction characters examined in this study included: 
feriility (ewes lambing per ewe exposed to sterilized rams), 
prolificacy (lambs born per ewe lambing, lamb survival (lambs 
weaned per lamb born and lambs yearling per lamb born), and lamb 
production (kilograms of lamb weaned per ewe lambing). 

To analyze the genetic and environmental sources of 
variation affecting ~winning rate, 1,062 lambings from a total of 

1,338 ewes during the period of 1980 to 1984 were used. The data 
were analyzed by least-squares procedures as outlined by Harvey 

(1977), and Duncan's multiple ra_nge test was used to evaluate 
differences among means. The model used in analyzing ~his trait 
was: 

where:· 

yijkl observation on the 1th lambing of the ]th ewe 
within the ith location and with this ewe 
from the kth age. 

µ overall mean. 

E ( L) _i j 

Ak 

eijkl 

ith location effect. 

effect of the jth.~we nested in the location. 

kth age of ewe effect. 

= random effect. 

Location of lambing and age of ewe considered as tixed 
effects and ewe nested within location was considered as a r~ndom 

effect. 

Repeatability of twinning rate was estimated by analysis of 
variance procedures using this model. 

Lamb production (kilograms of lamb wenaed per ewe lambing) 
was analyzed by least-squares procedures using the procedure as 

described in SAS manual (1982). The multiple range test as 
described by Duncan (1975) was used to measure differences among 
means. This analysis included 723 lambings and weaning records 
from the years of 1980 to 1983. The model used was: 

wh.e re: 

yijklmn Observation on nth ewe of the kth class of age, 
1th type of birth and mth weight at breeding 
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from the ith location in the jth year. 

µ = overall mean. 

= ith location effect. 

Aj jth year of lamb in effect. 

Ik kth age of ewe effect. 

Tl 1th type of lambing effect. 

Wm mth weight of effect. 

eijklmn = random error. 

Location, year of lambing, and age of ewe, were considered 
as fixed effects. Weight of ewe at breeding was included as a 
covariate. 

Lamb production was adjusted to 112 days based on the 
following formula: 

TKLi - TKLb 
(112 DW) TKL = TKL 1 + x -

DW 

where: 

TKL Total kilos of lamb adjusted to 112 days. 

TKLi = Total kilos of lamb produced at weaning time. 

TKLb Total kilos of lamb produced at birth. 

DW number of days at weaning time. 

Survival rate of lamb was considered at two different ages, 
i.e., weaning and yearling ages. Records from 989 lambs were 
used to estimate lamb survival to weaning, while only 767 records 
were utilized to calculate lamb survival to a year of age. 
Because survival rate is a categorical variable, it was analyzed 
using the FUNCAT procedure as outlined in the SAS manual (1982). 
Also, birth weight (BW) was categorized in three different 
classes: one (BW < l.50kg), two (1.50 <BW ~ 2.20kg), and three 
(BW > 2.20kg). The following general model was fitted to 
describe this categorical variable response: 

log 
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where: 

pijklmno = 

µ = 

Li = 

Aj = 

Ik 

Sl 

Tm = 

en = 

p r o b a b i 1 i t y o f s u r v i v a 1 f o r 1 a.m b s o f t h e 1 th 
sex born from ihe mth type:of birth and the 
n t h c 1 a s s o f b i r t h w e i g h. t a n d b o r n i n t h e i t h 
location and the jth year from the kth age of 
ewe class. 

overall mean .. 

ith location of birth effect. 

j th year of birth effect. 

kth age of dam effect. 

1th sex of lamb effect. 

mth type of birth effect. 

nth class of birth weight effect. 

Results and Discussion 

Reproductive performance of the Morada Nova ewes in this 
study is summarized in Tables 1, 2, and 3. 

D u r i n g the e x'·p e r i me n ta 1 p e r i o d ( 1 9 7 9 - 1 9 8 4 ) 1 , 3 3 8 ewe s w e re 
exposed to sterilized males and 90.88% of those ewes were mated 
with proviously selec.ted rams. A total of 1,062 lambings were 
recorded from those matings with fe~undity and parturition rates 
of 79.37 and £7.34%, respectively (Table 1). 

In addition, this Morada Nova ewe flock had a fertility rate 
(n~mbe~ of lambs born per ewe exposed) and a lambing rate (number 
of lambs born per ewe mated) of 1.07 and 1.18, respectively. A 
reasonable prolificacy rate of (1.35 lambs born per ewe lambing) 
was observed on the average during the experimental period (Table 
2). EPACE (1979) reported lower prolificacy rates for Morada 
Nova ewes raised under native pasture (1.06'), clear native 
pasture (1.05), and buffel grass pasture (1.15). 

Differences due to location (areas one and two) on 
reproductive perform~nce as measured through fecundity, 
parturition, fertility, lambing and prolificacy rate, can be 
explained based on two facts. First, the ·flock of ewes at 
location one had a higher average age (3-year to 6-year old) than 
the flock at location two (1-year to 3-year old). Second, the 
nutritional level (forage availability) at location one was 
a pp a re n t 1 y be t t.e r.. than a t 1 o ca t i o n two s inc e the 1 e v e 1 of 
competition (number of animal/grazing are·a) was lower than at 
location two. 

Age of dam had remarkable effects on the reproduction traits 
considered in the study. The fecundity and parturition (Table 1) 
r a t e s ( 8 7 • 2 8 a n d 9. 0 . 4 5 % , r e s p e c t i v e 1 y ) w e r e h i g he s t f o r 3 - ye a r -
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up to 4-year-old ewes, while yearling ewes had the lowest 
fecundity rate (68%) and ewes older than six years had the lowest 
parturition rate (84.38%). Observing the fertility, lambing, and 
prolificacy rates (Table 2), there was a clear tendency for thes~ 

to increase with increase of age of ewe up to 6-year-old and with 
a light for ewes older than six years. Four years up to 6-year
old ewes had the fertility, lambin8 and prolificacy rates (1.26, 
1.32 and 1.51, respectively). On the other hand, the yearling 
ewes (one year to less than two-year old) had the lowest (0.79, 
0.99 and 1.16, respectively). 

TABLE 1. 
ewes. 

Summary of the reproductive performance of Morada Nova 

·----------·-·----·------

Numher Ewes Fecundity Parturition 
of Ewes Mated Rate 8 Rateb 

Effect Exposed ( % ) ( % ) ( % ) 
------------------·-----------------------

Overall 1 ' 3 3 8 90.88 79.37 8 7. 3 4 

Yearc/d 
1. 1979/ 1980 7 1 8 5. 9 2 31.69 95.08 
2 • 1980/1980 2 1 1 79.62 6 6. 3 5 8 3. 3 3 
3. 1981/1982 293 96.93 80.89 83.45 
4 • 1982/1983 348 91. 3 8 8 2. 7 6 88.05 
5. 1983/1984 415 9 2. 77 81.69 88.05 

Location 
1. Area One 345 9 5. 3 6 80.29 84.19 
2. Area Two 993 89.33 79.05 88.50 

Age of Ewe 
1. One yr to less 

than two 350 7 9. 14 68.00 8 5. 9 2 
2 . Two yrs to less 

than three 299 92.98 81. 61 8 7. 7 7 
3. Three yrs to less 

than four 228 96.49 8 7. 2 8 90.45 
4. Four yrs 

to six 360 9 5. 8 3 83.33 86.96 
5. Older than six 101 95.05 80.20 84.38 

Total Number of Ewes Lambing 
aFecundity Rate x 100. 

Total Number of Ewes Exposed 

bParturition Rate 
Total Number of Ewes Lambing 

x 100. 
Total Number of Ewes Mated 

cYear of Breeding Season. 

dYear of Lambing Season. 

333 



The consistent effects of age of dam on the reproductive 
performance of Morada Nova ewes as measured in this study are in 
close agreement with similar analyses made by other researchers 
under different conditions and with shee-p breeds 

TABLE 2. Reproductive performance of Morada Nova Ewes at lambing.a,b 

Number Number 
of Ewes of Ewes 

Effect Exposed Mated 

Total 1,338 1,216 

Yearf /g 
1. 1979/ 1980 71 61 
2. 1980/ 1981 211 163 
3. 1981/ 1982 293 284 
4. 1982/ 1983 348 318 
5. 1983/1984 ld5 385 

Location 
1. Area One 345 329 
2. Area Two 993 887 
~I 

Age of Ewe 
1. One yr to leS"s 

than two 350 277 
2. Two yrs to less 

than three 299 278 
3. Three yrs to less 

than four 228 220 
4. Four yrs to. six 360 345 
5. Older than six 101 96 

aBased on data collected 1979 to 1984. 

bTotal number of lambs born 1,429. 

Number of lambs born 
cFertility rate = 

Ewe Exposed 

dLambing rate 
Number of lambs born 

Ewe mated 

eProlificacy 
Number of lambs born 

£Year of br~eding. 

gYear of lambing. 

E.we lambing 
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Number 
of Ewes Fertility Lambing Prol ificacy 
Lambing Ratec Rated Ratee 

1,062 1. 07 1.18 1.35 

58 0.89 1.03 1.09 
140 0.88 1.10 1.32 
237 1.12 1.15 1.38 
288 1.19 1.30 1.44 
339 1.06 1.14 1.29 

277 1.19 1. 24 1.48 
785 1.03 l.15 1.30 

238 0.79 0.99 1.16 

244 1.05 1.13 1. 28 

199 1.17 1. 21 1.34 
300 1. 26 1. 32 1.51 

81 1.20 1. 26 1.49 



(Turner & Dolling, 1965; Bichard et al., 1974; Baker et al., 
1978; and Vesely & Peters, 1981). However, Coop (1962); Mullaney 
& Brown (1969); and Chang & Rae (1970) reported no significant 
effect on reproductive performance of ewes due to age of dam 
differences. 

Reproductive performance of Morada Nova ewes up to weaning 
of their lambs (Table 3) was analyzed based on data collected 
from 1979 to 1983. A total number of 923 ewes exposed, 723 
lambings and 663 weanings wlth 845 lambs, were considered to 
study the reproductive performance of ewes at weaning time 
measured as the number of lambs weaned per ewe mated and ewe 
lambing. The overall means were 1.02 and 1.17 lambs weaned per 
ewe mated and per ewe lambing (Table 3). 

The number of lambs weaned by location is shown in Table 3. 
Ewes at area one had better performance (1.09 and 1.37 lambs 
weaned per ewe mated and per ewe l~mbing, respectively) than 
those at location two (0.98 and 1.11 lambs weaned per ewe mated 
and per ewe lambin8). These differences in reproductive 
performance at weaning due to location have similar explanations 
as given for differences in fertility, lambing and prolificacy 
rates discussed earlier. 

The effects of age of dam on number o.f lambs weaned as found 
in this study are consistent with the results reported by Sidwell 
et al. (1962), Turner & Dolling (1965), Iwan et al. (1971), and 
Vesely & Peters (1981). The same type of trend that occurred in 
relation to age o~ dam on fertility, lambing and prolificacy 
rates was observed on the number of lambs weaned. Mature ewes (3 
years to 6-year-old) weaned, on the average, more lambs (1.27 
lambs per ewe lambing) than young (1 year to less than 3-year
old) and old (older than 6-year-old) ewes which weaned 1.07 and 
1.20 lambs per ewe lambing, respectively. The results from the 
present study confirm that mature ewes have a better mothering 
ability (probably due to higher milk production) than young and 
old ewes. 

Twinning rate (number of multiple parturitions/total number 
of parturitions) was analyzed using records of 1062 lambings that 
occurred during the experimental period of 1980 to 1984 (Table 
2) • 

Least squares analysis using 
used to describe the sources of 
rate. 

Harvey's procedures (1977) was 
variation affecting twinning 

The analysis of variance for twinning rate is shown in Table 
4. The significant (P<.05) effect on twinning rate due to 
location factor, can be explained as a result of higher average 
age of ewes at area one (3 years to 6-year-old) than at area two 
(yearling ewes to 4-year-old). Another point is that the ewes at 
area one apparently had a better nutritional level (forage 
availability) than ewes at location two based on the low feed 
competition level (animal per grazing area) existing at area one. 
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TABLE 3. Reproductive performance of Morada Nova ewes (N=845) up 
to weaning time (1979-1983). 

Effects 

Total 

Yeara/b 
1. 1979/1980 
2. 1980/1981 
3. 1981/1982 
4. 1982/1983 

Location 
1. Area one 
2; Area two 

Age of Ewe 
1. One yr to less 

than 2-yr-old 
2. Two yrs to less 

than 3-yr-old 
3. Three yrs to less 

than 4-yr-old 
4. Four yrs to 6-yr-old 
5. Older than 6-yr-old 

Exposed 

923 

7 1 
211 
29 3 
348 

281 
642 

269 

209 

155 
236 

54 

Number of Ewes 

Mated 

831 

61 
168 
284 
318 

270 
561 

209 

192 

149 
228 

53 

Lambing 

723 

58 
140 
237 
288 

216 
497 

182 

168 

133 
190 

45 

Weaning 

663 

56 
130 
214 
263 

211 
452 

163 

157 

128 
176 

39 

Index of Lambs Weaned Per Ewe 

Total 

Yeara/b 
1. 1979/1980 
2. 1980/1981 
3. 1981/1982 
4. 1982/1983 

Location 
1. Area one 
2. Area two 

Age of Ewe 
1. One yr to less 

than 2-yr-old 
2. Two yrs to less 

than 3-yr-old 
3. Three yrs to less 

than 4-yr-old 
4. Four yrs to 6-yr-old 
5. Older than 6-yr-old 

0.92 

0.83 
0.78 
0.92 
1. 01 

1. 05 
0.86 

0.66 

0.93 

1. 08 
1 • 0 7 
1. 00 

aYear of bieeding. 
bYear of lambing and weaning. 
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1. 02 

0.97 
0.98 
0.95 
1. 10 

1. 09 
0.98 

0.85 

1. 01 

1. 12 
1. 11 
1. 02 

1. 1 7 

1. 02 
1. 1 7 
1. 14 
1. 22 

1. 37 
1. 11 

0.98 

1. 15 

1. 21 
1. 3 3 
1. 20 

1. 2 7 

1. 05 
1. 26 
1. 2 7 
1. 33 

1. 40 
1. 22 

1. 09 

1. 24 

1. 3 0 
1. 43 
1. 38 



TABLE 4. Analysis of variance of twinning rate in Morada Nova 
ewes. 

Source of 
Variation 
Location 
Ewe (Location) 
Age of Ewe 
Error 

* P<. 05 
*-I' P<.01 

Degrees 
Freedom 

1 
442 

4 
6H 

of Mean 
Square F 
1.0378 3.883)\-
0.2653 1.514** 
0.6047 3.426)"* 
0.1765 

Ewes at location one had 9% more twin parturitions .th.an ewes at 
two (Table 5). 

TABLE 5. Least-squares means and standard errors for twinning 
rate in Morada Nova ewes. 

Number of Twinning 
Effect Lambings Rate)'< ( % ) 

Overall Mean 1062 37 + 0.020 

------·-----------· 
Location 
1 • Area One 2 77 42 ± 0.035a 
2 . Area Two 785 33 + o.024b 

Age of Ewe 
1. One year to less than two 238 24 ± 0.46e 
2. Two years to less than three 2 li 4 33 ± 0.39cd 

3. Three years to less than four 199 32 ± 0.38c 
4 • Four years to six 300 44 + 0.34b 
5 . Older than six 81 53 ± 0.066a 

·---------
a,b,c,dLeast-squares means followed by the same letter within 

column and sub-class- do not differ significantly. All others 
differ significantly (P<.05). 

.,.,Twinning Rate 
Number of Multiple Births 

x 100 
Total Number of Lambings 

Age of ewe had a highly significant (P<.01) effect on 
twinning rate (Table 4). A clear and significant tendency for 
twinning rate to increase with increasing age of ewe was observed 
in this study (Table 5). Old ewes (older than 6-year-old) had 
the highest twinning rate (53%) while yearling ewes (one year to 
less than 2-year-old) had the lowest (24%). Also, mature ewes 
(four years to 6-year-old) had a high twinning rate of 44% while 
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ewes from two years to less than 4-year-old had 32.5% twinning 
lambings (Table 5). The findings from this study are in 
remarkable agreement with other studies made by other researchers 
under other conditions with different sheep breeds (Maijala, 
1967; Hulet & Price, 1975; Quirke, 1978; and Vesely & Peters, 
1981). 

Repeatability for twinning rate was calculated based on the 
analysis of variance techniques using Harvey's procedures (1977). 
This analysis used 1062 lambing records that occurred during the 
period of 1980 to 1984. A repeatability value of 0.20 ± 0.04 was 
found for twinning rate. This value was higher than the 
repeatability values reported by Shelton & Menzies (1970) of 
11.66 and 14.73% for prolificacy and fertility rates in 
R a m b o u i 1 1 e t s h e e p , A 1 s o , i t w a s h .i g h e r t h a n t h e r e p e a t a b i 1 i t y 
(0.138) for number of lambs born per ewe exposed as found by 
Dzakuma et al. (1982) in crossbred sheep. 

Kilograms of lamb produced at weaning per ewe lambing were 
analyzed by least-squares techniques (SAS, 1982). 

A general linear model was used to analyze the sources of 
variation affecting the total kilos of lamb produced at weaning 
(TKLW). 

The analysis of variance of the model is shown in Table 6. 
All factors, with the exception of weight of ewe, had highly 
significant (P<.Ol) effects on the total kilos of lamb produced 
at weaning (TKLW) per ewe lambing. 

The significant differences on TKLW due to location effects 
can be explained as was suggested earlier in the discussion of 
the reprpduction performance of ewes measured as the number of 
lambs weaned per lamb born. Another point was that lamb survival 
to weaning was higher at location one than at location two. Ewes 
at location one produced 4.24 kilos of lamb more than ewes at 
area two at weaning time (Table 7). 

Total kilos of lamb produced at weaning (TKLW) was 
significantly (P<.Ol) influe_nced by year of lambing (Table 6). 
Ewes lambing in 1981 had the highest average (Table 7) of TKLW 
(18.48kg) while those lambing in 1983 had the lowest TKLW 
(14.Q6kg). The significant differences on TKLW due to year of 
lambing effects reflect the yearly differences in nutrition 
(forage availability) and climate condition~ which generally 
affect the lamb production. Also, the lowest TKLW in 1983 could 
be a reflection of the cumulative adverse effects of the critical 
drought period which occurred in Northeast Brazil from 1979 to 
1983. 

Age of ewe 
TKLW (Table 6). 
Bernard (1969), 
year-old ewes, 
lamb more than 

had a highly significant (P<.Ol) effect on the 
Similar findings were reported by Holtmann & 

and Hohenboken et al. (1976). Two-year- to six
on the average, produced 1.79 and 3.01 kilos of 
young (one-year to less than two-year-olds) and 
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old (older than six-year-olds) ewes, respectively (Table 7). 
Those differences on TKLW due to age of dam apparently are a 
reflection of better mothering ab.ility (milk production) of 
middle-age and mature ewes than young and old ewes. 

TABLE 6. Analysis of variance of the total kilograms of lamb 
produced at weaning time (TKLW). 

Source of 
Variation 

Location 
Year of Lambing 
Age of Ewe 
Type of Lambing 
Weight of Ewe 
Error 

*•'rP (.01. 

Degrees of 
Freedom 

1 
3 
4 
1 
1 

712 

n.s. = not significant. 

Mean 
Square 

1315.8124 
659.6579 
159.2456 

2276.4624 
2 3 . 1 7 7 7 
35.1483 

F 

37.44>'r* 
18.77** 

4 .. 53•'r* 
64.77** 

0.66 n.s. 

TABLE 7. Least~squares means and standard errors of TKLW. 

Number pf Total Kilos 
Effect Lambings of Lamb 

Overall Mean 723 14. 9 6 ± 0 .. 468 

Location 
1. Area One 216 18. 6 5 ± 0.457a 
2 . Area Two 497 14. 3 6 ± 0.479b 

Year of Lambing 
1. 1980 58 16. 5 5 ± 0.903bc 
2 • 1981 140 18.48 ± 0.547a 
3 • 1982 237 16. 9 0 ± 0.448b 
4 . 1983 288 14. 0 6 ± 0.405d 

Age of Ewe 
1. One year to less than two 182 1 5 . 6 7 ± 0.585d 
2. Two years to less than three 168 1 7 . 2 4 ± o.519ab 
3. Three years to less than four 138 17. 9 4 ± 0.532a 
4. Four yea rs to six 190 17.20 ± 0.503abc 
5. Older than six 45 14. 4 5 ± 0.95le 

Type of lambing 
1. Single 467 14. 5 1 ± 0. 3'4 3 b 
2. Multiple 256 18. 4 9 ± 0.444a 

a,b,c,d,eLeast-squares means followed by the same letter within 
column and sub-class do not differ significantly (P<.05). 
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The effect of type of lambing was significant (P<.Ol) on the 

total kilos of lamb produced at weaning (TKLW) per ewe lambing 

(Table 6). Sidwell (1956), and Vesely & Peters (1981) reported 

similar effects on TKLW due to type of lambing effects. weaning 

time than ewes having single lambs (Table 7). This positive and 

significant effect of lambing rate on TKLW would apparently 

support the need to increase reproductive performance of Morada 

Nova ewes through a selection program for increasing twinning 

rate. 

Survival rate of Morada Nova lambs up to weaning (SRW) and 

up to yearling (SRY) were analyzed by Funcat procedures (.SAS, 

1982). The analysis of variance for SRW (Table 8) was based on 

989 lamb records while for SRY (Tatle 8) was based only on 767 

records. 

TABLE 8. Analysis of variance of survival rat~ of Morada Nova 

lambs up to weaning time (SRW) and up to yearling age (SRY). 

SRW SRY 

Source of Variation DFa c-sb DFa c-sb 

Intercept 1 107.86** 1 0. 01 
Location 1 4.80* 1 0.02 

Year of Birth 3 1. 34 3 3. 13 

Age of Dam 4 7.88 4 6.06 

Sex of Lamb 1 4.82* 1 19.69** 

Type of Birth 2 28.34** 1 30.55** 

Class of Bi r_th Weight 2 17.22** 2 11.83** 
Residual 189 252.51 149 221.91 

aDF = Degrees of Freedom ·kp(. 05. 

bc-s = Chi-square **P<.01. 

Differences in survival rate attributable to location of 

birth were significant (P<.05) on SRW. Lambs born at area one, 

on average, had a higher survival rate up to weaning (88.32%) 

than those born at area two (83.82%) as shown in Table 9. This 

may be explained as a reflection of less competition and a lower 

level of stress at area one since they were in small groups. 

Parasitism and disease would be expect~d to be less under these 

conditions. Survival rates (up to weaning) of 78.3 and 81% were 

found for Morada Nova lambs born and raised under native pasture 

and clear native pasture, respectively (EPACE, 1980). 

Location of birth did not affect SRY. 

since all lambs (only divided by sex) were 

the same ~onditions after weaning. 
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TABLE 9. Survival rate of Morada Nova lambs up to yearling time 

based on class of birth weight by sex of lamb and type of 

birth. 

Class of Birth Weights 

One a Twob Threec Total 
Effects ( % ) ( % ) ( % ) ( % ) 

Sex: 
Male ( 2 7) 48.15 ( 113) 51. 3 3 ( 2 27) 70.48 ( 3 6 7 ) 62.94 
Female (36) 4 7. 2 2 ( 1 3 2) 7 6 • 5 2 ( 2 3 2) 8 0. 1 7 (400) 76.00 

Type of 
Birth: 

Single ( 2 0) 65.00 (80) 77.50 ( 2 5 1 ) 84.86 ( 3 5 1) 82.05 
Twins (43) 39. 5 3 ( 16 5) 58.79 (208) 63.94 (416) 59.38 

Total (63) 4 7. 6 2 (245) 64.90 (!J59) 7 5. 3 8 ( 7 6 7) 69. 7 5 

----------------
aBirth Weight <1.5kg. 

b 1 • 5 o ke <Birth Weight <2.20kg. 

cBirth Weight >2.20kg. 

Note: Figures in parentheses mean the total number of lamb's born 

in this class. 

Year ~f birth and age of dam did not influence SRW or SRY. 

However, many studies suggested significant differences on lamb 

viability due these factors (Sidwell et al., 1962; Turner & 
Dolling, 1965; Mullaney & Brown, 1969; and Vesely et al., 1977). 

The effect of sex on survival rate up to weaning (SRW) was 

significant (P<.05) and on survival rate up to yearling (SRY) was 

highly significant (P<.Ol) as shown in Table 9, and Table 10. 

Ewe lambs had a higher survival rate to either age than did ram 

lambs (Table 9 and Table 10). Sex differences in this study were 

similar in direction·, but of greater magnitude than those 

reported by Vetter et al. (1960), Lax & Turner (1965), and Vesely 

& Peters (1981). 

The sex differences in survival rate increased with age of 

1 a m b s • F e m a 1 e s h a d 4 • 1 a n d 1 3 • 0 6 % g r e a t e r s u r v i v a 1 r a t e s t h a· n 

male lambs up to weaning and yearling, respectively (Table 9 and 

Table 10). The higher survival rate for females could be due to 

factors associated with differences in birth weight, or from 

differences in body composition between female and male lambs. 

According to Oliver et al. (1967), carcasses of females contained 

more chemical fat and less protein and water than male lambs. 

Thus, this high fat percentage in females should be a favorable 

factor for surviving under the conditions of Northeast Brazil. 

However, additional studies need to be conducted to explain the 
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causes and reasons for the large difference in SRY between 
females and males under those conditions. 

The most striking factor contributing to survival rate was 
the effect of type birth. Survival rate to weaning (SRW) and to 
yearling (SRY) age was greatly influenced (P<.Ol) by type of 
birth (Table 9 and Table 10). Single lambs had 13.29 and 22.6% 
greater survival rates than twin lambs up to weaning and 
yearling, respectively (Table 9 and Table 10). These results 
were similar to those reported by Vetter et al. (1960), Shelton 
(1963), Turner (1969b), and Vesely & Peters (1981). 

The high morality of twin lambs is no doubt a reflection of 
lighter birth weights or to an inadequate milk supply for the 
lambs from dams under the range conditions. This factor has a 
marked influence prior to and after weaning since twin lambs are 
weaned on the average with an inadequate body weight for support 
during the critical drought period following weaning where the 
forage availability (quantity and quality) is low and normally 
does not mee·t the nutritional requirements of the animals raised 
under the range conditions in this part of Northeast Brazil. 

The significant influence on survival rate up to weaning 
(SRW) and up to yearling (SRY) due to birth weight effects are 
shown in Table 9 and Table 10. Similar findings were reported by 
Shelton ( 1963). 

S u _r v i v a 1 r a t e s ( S R W a n d S R Y ) w e r e g r e a t 1 y . a f f e c t e d ( P < • 0 1 ) 
by birth weight of the lambs, with survival increasing from a low 
o f 6 5 • 2 2 a n cl_ _ 4 7 • 6 2 % f o r 1 a m b s w e i'g h i n g e q u a 1 t o o r 1 e s s t ha n 
l.50kg to a high of 88.96 and 75.38% for lambs weighing more than 
2.20kg for SRW and SRY, respectively (Table 9 and Table 10). 

Summary and Conclusions 

1. The Morada Nova sheep breed is very adapted to the 
environmental conditions of northeastern Brazil~ 

2 This is quite a prolific sheep breed (1.35 lamb born/ewe 
lambing) and they show a good weaning rate (1.02 lamb weaned/ewe 
mated). 

3. Survival rates of twin lambs up to weaning and up to 
yearling (79.13 and 59.38%, respectively) were lower than of 
single lambs (92.42 and 82.05%, respectively). 

4. Ewe lambs had higher survival rates than ram lambs. The 
great difference (14%) in survival rates up to yearling between 
female and male lambs is not completely understood. 

5. The repeatability ~stimate for twinning rate (0.20) is a 
reasonable value, and should be useful in breeding or selection 
programs becaus~ it should indicate the extent to which selection 
practiced at any stage will affect subsequent performance of the 
sheep flack. 

6. The total production of kilograms of lamb at weaning 
(TKLW) was affected by year anu location of lambing, age of ewe, 
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TABLE 10. Survival rate of Morada Nova lambs at weaning time 
based on class of birth weight by sex of lamb, type of birth, 
and location of birth. 

Class Class of Birth Weight 
of 

Effects Effects One a Twob Threec Total 

Male (32)62 (158)77 (307)89 (497)83 
Sex 

Female (37)68 (173)88 (232)89 (492)87 

Single (25)76 (106)90 (331)94 (462)92 
Type of Birth 

Twin (44)59 (225)80 (258)82 (527)79 

Location Area One (15)40 (101)93 (218)89 (334)88 
of 

Birth Area Two (54)72 (230)79 (371)89 (655)84 

Total (69)65 (331)83 (589)89 (989)85 

aBirth weight <: l.50kg. 
bl.50kg < birth weight <: 2.20kg. 
cBirth weight 2.20Rg. 
Note: Figures in parentheses mean the to ta 1 number of lamb's born 

in this class. 

and type of lambing. Thus, adjustments for those factors need to 
be considered in selection programs. 

7. Ewes having twins produced 27% more kilograms of lamb at 
weaning than ewes having single lambs. This positive and 
significant ~ffect of lambing rate on TKLW appears to support the 
need to increase reproductive performance of Morada Nova ewes by 
a selection program for increasing twinning rate. 

8. However, selection programs for increased twinning rate 
need to be considered with care in the management conditions of 
the production system-s used in the region. Improvements in the 
management conditions could be made for taking advantage of 
twinning as an effective way for increasing total lamb 
production. 
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DESEMPENHO PRODUTIVO E REPRODUTIVO DA RA~A SOMALIS 

F. L. Ribeiro da Silva, F. A. Melo Lima e J. M. Shelton 

EMBRAPA/Centro Nacional de Pesquisa de Caprinos 
and Texas A&M University 

RESUMO - 0 desempenho produtivo e reprodutivo de 146 crias da 
ra~a Somalis foram avaliados na Fazenda Experimental Varzea 
Alegre em Independencia, Ceara, durante os anos de 1984 e 1985. 
Os dados analisados mostram que o sexo das crias exerceu 
influencia importante sobre os pesos aos 180 e 365 dias de idade 
(P<0,05). 

0 tipo de nascimento influenciou significativameote (P<0,05) 
sobre todas as variaveis estudadas, exceto peso aos 365 dias de 
idade. 

A intera~ao sexo X tipo de parto s6 fol significativa 
( P < 0 , 0 5) a o s 3 6 5 d i a s de id ad e. 0 1n d i c e de p r o 1 if i c id ad e pa r a 
os dois anos fol de 1,39 e o de fertilidade 91,5%. 

Termos para Indexac;ao: Melhoramento, Somalis, Produc;ao, 
Reprodu~ao, Consanguinidade, Monorquidismo e Criptorquidismo. 

PRODUCTIVE AND REPRODUCTIVE PERFORMANCE OF SOMALIS SHEEP 

ABSTRACT - The productive performance of 146 Somalis sheep was 
evaluated from birth to one year of age, at the Fazenda Varzea 
Alegre in Independencia, Ceara, during 1984 and 1985. A 
difference in weight attributable to sex was observed at 180 and 

365 days of age (P<0.05). 

Type of birth was significant (P<0.05) for all variables 

studied, except weight at 365 days. 

The prolificacy index was 1.39 and fertility at birth was 

91.5%. 

Index terms: Breeding, Somalis, Production, Reproduction, 
Inbreeding, Monorchidism and Cryptorchidism. 

Introdu~ao 

A ra~a Somalis brasileira pertence ao grupo de ovinos de 
g a r u p a g o r d a , d e o r i g e m c o n t r o v e r t i d a n a As i a C e n t r a 1 ( V i e r a & 
Santos, 1967) ou na 1.frica Oriental (Fitzhugh & Bradford, 1979) e 
tamb'em criada em parte da China e Siberia (Viera & Santos,. 1967), 
Af r i c a ( Af r i c a d o S u 1 ) , A m er i c a d o S u 1 ( B r a s i 1 , B o 1 1 v i a e 
Colombia) (Simpl1cio et. al., 1982) e Trinidad e Tobago). Foi 
introduzida no Brasil em 1939 (Pinheiro, 1973), por criadores do 
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Rio de Janeiro. Poucas informa~oes existem sobre o trabalho de 
melhoramento da mesma, desde a sua introdu~ao ate a decada de 
setenta. Com a cria~ao do Centro Nacional de Pesquisa de 
Caprinos (CNPC), o interesse pela ra~a foi renovado e varios 
produtores no Nordeste do Brasil foram identificados como 
criadores da rac;a Somalis, nos munic1pios de Quixada, 
I n d e p e n d @ n c i a , C r a t e us e Ca u ca i a , n o Es ta d o d o Ce a r a e no E s ta d o 
d o R i o G ran d e d o No r t e ( M u n i c 1p i o d e La g e s ) . 

Experimento realizados no CNPC por Figueiredo & Melo Lima 
(1982), demonstraram que entre as ra~as de ovinos estudadas 
(Santa In€s, Morada Nova e Somalis), durante tr€s anos (1980, 
1981 e 1982), a Somalis foi a que apresentou maior porcentagem de 
an om a 1 i a genetic a (mono e c rip tor q u id ism o ) , ca us ad a poss iv e 1 men t e 
p o r p r o b 1 e m a s d a c o n s a n g u i n i d a d e ( P o n c e d e L e on , 1 9 8 2 ) . A 
selec;ao contra esta anormalidade demonstrou ser eficaz 
(Ens em in g er, 1 9 7 9 ; Santos , 1 9 7 7 ; 0 wen., 1 9 7 7 ; Warwick & Legates , 
1979). 

Objetivando estudar com maior profundidade os para:metros: 
Desenvolvimento ponderal das crias, a efici@ncia reprodutiva e o 
1n d i c e d e mo r ta 1 i dad e d a r a ~a , o Ce n t r o Na c i on a 1 de Pe s q u i s a de 
Caprinos desenvolve um projeto na fazenda experimental Varzea 
Alegre no munic1pio de Independ@ncia, Ceara. 

Material e Metodos 

Os dados para analises dos desempenhos produtivo e 
reprodutivo de ovinos da ra~a Somalis foram coletados durante o 
per1odo de 1984 a 1985, oriundos de programa de melhoramento de 
ovinos Somalis, implantado na fazenda experimental do 
CNPC. A fazenda esta localizada no munic1pio de Independ@ncia no 
Estado do Ceara. A precipita~ao pluvial media anual e de 600mm. 

A a 1 i men t a ~a o bas i ca p a r a o s an i ma i s d u r an t e t o d o o p e r 1o d o 
em estudo foi de pastagem nativa e pastagem nativa melhorada pelo 
r a 1 ea men t o , s end o q u e as are a s r a 1 ea d a s f o ram u s ad a s , a p os a 
verifica~ao de car@ncia de pastagem nativa normalmente utilizada 
pelos animais. 

A mineralizaqao do rebanho foi feito atraves do 
oferecimento, em cochos cobertos, de uma mistura mineral composta 
de sal comum iodado e farinha de ossos, na propor~ao de 1:1 a 
vontade e durante todo o ano. 

0 rebanho foi vermifugado quatro v€zes ao ano, seguindo a 
estrategia de a~ao recomendada pelo CNPC para essa regiao (Costa 
& Viera, 1984). 

Os dados analisados levou-se em consideraqao o 
desenvolvimento ponderal das crias, a efici@ncia reprodutiva e o 
1ndice de mortalidade. Apenas os pesos ao nascer aos 28 dias, 
aos 112 dias (desmame), aos 180 dias e aus 365 dias de idade 
foram analisados estatisticamente o modelo estat1stico utilizado 
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para analises fol: yijkk 

Onde: 
)1 Efeito media geral, comum a todas as observar;oes, 

s 1 = Efeito de sexo do animal, 
T 1 = Efeito de parto 
(ST)ij = Efeito da interar;ao sexo X tipo de parto 
Cijk = Efeito do erro aleat6rio comum a todas as observar;oes e 

assumindo ser normalmente destribuldo e independente. 

Resultados 

As analises dos pesos na fase de crescimento foram feitas 
s e pa r a d a me n t e p o r an o , d e v e n d o a p r 6x i ma a n a 1 i s e s e r in c 1 u id o o 
efeito de ano no modelo matematico. 

A Tabela 1, mostra as analises de variancia dos pesos na 
fase de crescimento para o ano de 1984. 0 sexo das crias 
apresentam influencia importante sobre o peso aos 180 dias e 365 
dias de idade. 0 tipo de parto influenciou significativamente 
(P<0,005) para todas as variaveis estudadas, com excer;ao para o 
peso aos 365 dias de idade. A interar;ao sexo x tipo de parto so 
fol significativa (P<0,05) para o peso aos 365 dias de idade. Na 
Tabela 2, estao mostradas as medias e erros-padrao, para peso na 
fase de crescimento ate 365 dias de idade. Os dados des ta tabela 
mostram que os machos e femeas atingiram 31,0kg e 23,42kg de peso 
vivo , respectivamente, aos 365 dias de idade. 0 peso ao desmame 
(112 dias) no macho fol de 15,32kg, enquanto que na femea fol de 
14,90kg. A media do peso ao nascer do macho fol semelhante ao da 
femea, com o peso de 2,41 e 2,35kg, respectivamente (P>0,05). 

A s m ed i a s d o d e s e n v o 1 v i m e n t o p o n d e r a 1 , r e 1 a t i v o a o a n o d e 
1985, es tao mostradas na Tabela 3. Observa-se que neste ano as 
analises s6 foram feitas ate aos 180 dias de idade. Os dados 
desta tabela mostraram que as crias oriundas de partos simples 
foram significativamente (P<0,05) mais pesadas, em todos os pesos 
estudados, do que aquelas oriundas de partos duplos. 0 peso ao 
desmame do macho foi de 14,97kg, enquanto que da femea foi de 
14,40kg, nao havendo diferen~a significativa (P>0,05) entre el~s. 
Ja o peso aos 180 dias de idade apresenta diferen~a significativa 
( P < 0 , 0 0 5 ) a £ a v o r d o s ma c h o s , q u e o b t i v e r a m e m med i a , 0 , 9 5 kg , a 
mais que as femeas. 

O desempenho reprodutivo das matrizes esta 
Tabela 4, onde a fertilidade fol de 91,5% e 
prolificidade fol de 1,39. 

mostrado 
o, ind ice 

na 
d ·e 

Os dados relativos a mortalidade estao mostrados na Tabela 
5 • Ob s e r v a - s e ~ u e o ind i c e de mo r ta 1 i dad e es ta co r re 1 a c ion a d o 
com a faixa etaria dos animals, ou seja os maiores indites sao 
verificados nos animals mais jovens. Ainda na mesma tabela, 
o b s e r v o u - s e o b a i x o in d i c e d e m o r ta 1 i d a d e d a r a r; a S om a 1 i s , 
caracterizando-a como uma rar;a rGstica e bem adaptada a regiao 
Nordeste. 
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TABELA 1. Analise de 
cordeiros da ra<;a 
1984. 

vari§ncia do desenvolvimento ponderal dos 
Somalis, durante a fase de crescimento -

Quadrados· medios 
Causas de G.L. Peso ao Peso aos Peso aos Peso aos Peso aos 
varia<;ifo nascer 28 di as 112 dias 180 dias 365 dias 

Sexo 1 o,o6Ns O,OlNS 15 63NS 
' 43,33* 488' 68•'(* 

Ti po de parto (T) 1 d', 96* 37,22** 219 '65•'<'* 202,87** 3,27NS 

Intera<;ifo (S x T 1 0 04NS 
' 

0,12NS 0,01NS 13,14NS 25,21* 

Erro (a) 0,16 2,78 5,27 6,89 4.19 
(66) ( 68) ( 60) ( 57) ( 33) 

(a) = Os nilneros entre par@nteses representam os graus de 1 iberdade referente 
aos quadrados medias cada ano. 

NS P>0,05). 
* P<0,05). 
·k·k P<O, 005). 

TABELA 2. Medi~~ (± EP) do desenvolvimento ponderal dos 
cordeiros da ra<;a Somalis, durante a fase de crescimento -
1984. 

Classifi
ca<;ao 

Tipo de parto: 
Simples 

Multiplos 

Sexo: 
Machos 

F@meas 

x 
EP 
n 

-x 
EP 
n 

-x 
EP 
n 

-x 
EP 
n 

Peso ao 
nascer 

2,48a 
0,07 

41 

2 '2 6 b 
0,07 

29 

2 '41 c 
0,08 

35 

2,35c 
0,06 

35 

Medias ± ~rros-padrao em kg 

Peso aos 
28 dias 

4,74a 
0 '3 2 

41 

3 '3 2 b 
0,20 

28 

4,28c 
0,32 

35 

4,22c 
0,30 

34 

Peso aos 
112 dias 

16,96a 
0,35 

36 

13,17b 
0,50 

27 

15,82c 
0,52 

32 

14,90c 
0' 5 1 

31 

Peso aos 
180 dias 

21,05a 
0 '4 5 

36 

17,33b 
0,50 

25 

20,3lc 
0 '6 2 

32 

18,65d 
0,50 

29 

Peso aos 
365 dias 

27,54a 
1'2 2 

16 

26,92b 
0,97 

18 

31, OC 
0,63 

17 

23,42d 
0,45 

17 

abcdMedias sequidas por letras iguais na mesma classifica~ao nao 
diferem estatisticamente entre si (P>0,05). 
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TAB EL A 3. Med i as + ( E. P. ) do des en v o 1 v i men to pond e r·a 1 dos 

cordeiros da ra~a Somalis durante a fase de crescimento -
1985. 

Classifi
ca ~a o 

Tipo de parto 
Simples 

Multiplos 

Sexo 
Machos 

Fe meas 

-x 
ER 
n 

-x 
ER 
n 

-x 
ER 
n 

-x 
ER 
n 

Medias ± erro-padrao em kg 
~~~~~~~~~

 

PN 

2, 6 7 3 

0,05 
40 

2,04b 
0,06 

36 

2,46c 
0,05 

45 

2,28c 
0,09 

31 

28 dias 

5,48a 
0' 3 2 

40 

3 '7 6 b 
0,30 

36 

4 57C 
' 0,28 
45 

4,56c 
0' 3 7 

31 

112 dias 

16,96a 
0,58 

38 

12 '08 b 
0,42 

28 

14,97c 
0,79 

38 

14,40c 
0,65 

28 

180 dias 

19,37a 
0' 7 8 

12 

15,08b 
0,54 

12 

17,43c 
0,96 

12 

16,48Q 
0,98 

12 

a b c d Med i a s s e g u i d a s p o r 1 e t r a s d i f e r e n t e s . n a m e s ma c 1 a s s i f i ca ~a o 
diferem estatisti~amente (P>0,05). 

TABELA 4. Desempenho reprodutivo das matrizes Somalis nos anos 
de 1984-1985 em Independencia, CE. 

Par§metros Ra~a Somalis 

Numero de femeas em estar;ao de monta 156 
Numero de femeas cobertas N ( % ) 153 (98,1) 
Numero de femeas que pariram N(%) 135 (86,5) 
Numero de femeas que abortaram N(%) 5 ( 3' 2) 
Numero de femeas nao fertilizadas N(%) 3 1 (19,8) 
Numero de femeas que morreram N(%) 11 ( 7 ' 1) 
Numero de partos simples N(%) 83 (61,5) 
Numero de partos duplos N(%) 51 (37,7) 
Numero de partos triplos N(%) 1 ( 0' 8) 
Numero de nascimentos 188 
1ndice de prolificidade 1 '39 
1ndice de fertilidade ( % ) 91,5 
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TABELA 5. Mortalidade dos cordeiros da ra~a Somalis de 1984-1985 
em Independencia, CE. 

Idade Ra<;:a Somalis 

Nas primeiras 72 horas N(%) 7 3 '7) 

De 72 horas ate 7 dias N(%) 4 2 '1) 

De 7 dias ate 90 dias N(%) 5 2 ' 6) 

De 90 dias ate o desmame 112 dias 8 ( 4, 3) 
---------·-------------------·---
TOTAL 24 (12,7) 

Conclusoes· 

A - Os machos so foram mais pesados que as femeas a 
partir de 18 meses de idade. 

B - As crias nascidas de parto simples foram mais 
pesadas do que as oriundas de partos duplos, em todos os pesos 
estudados. 

C - 0 baixo 1ndice de mortalidade associado com o born 
desempenho reprodutivo caracteriza a excelente adaptabilidade da 
ra<;:a Somalis na regiao nordestina. 
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POTENTIAL GENOTYPES FOR MORADA NOVA SHEEP 

E. A. P. Figueiredo, H. D. Blackburn, J. 0. Sanders, 
T. C. Cartwright and J. M. Shelton 

National Goat Research Center (EMBRAPA) 
and Texas A&M University 

ABSTRACT - An experiment of a factorial structure of three 
genetic potentials f6r mature size (WMA) (30, 40 and 50kg of body 
weight) b.y three genetic potentials for milk production (MILK) 
(1.125, 1.500, and 1.875kg of milk x ewe-l x day-lat the peak 
day of lactation) by three genetic potentials for ovulation rate 
(OVR) (1.65, 2.20 and 2.75 ova x o_vulation- 1 ) in a total of 27 
genotypic combinations were simulated. 

Simulation results showed efficiency of sheep meat 
production for Northeast Brazil (total weight sold x ton of dry 
matter consumed by the flock-l x year- 1 ) increased with increases 
in genetic potential for ovulation rate and with increases in 
genetic potential for milk production, but it decreased with 
increases in genetic potential for mature size. The most 
efficient genotype was the one with medium WMA, medium :tILK or 
high OVR, followed closely by the genotypes with medium WMA, low 
MILK and high OV~, and by low WMA, medium MILK and high OVR. 
High WMA genotyp~s were not present in the eleven genotype 
combinations ranked above the base genotype. 

Index terms: Simulation, Sheep, Genetic potential, Milk, 
Ovulation, Mature size. 

GENOTIPOS POTENCIAIS PARA OVINOS MORADA NOVA 

RESUMO - Foi conduzido um experimento simulado com desenho em 
e s t r u tu r a fa to r i a 1 com t re s po ten c i a i s gen et i cos pa r a ta ma n ho a 
maturidade (WMA) (30, 40 e 50kg de peso vivo), tres potencia~s 
geneticos para produi;ao de leite (MILK) (1,125. 1,500 e l,875kg 
de leite x dia- 1 x ovelha no pique de lactai;ao- 1 ) e tr~s 
potenciais geneticos para taxa de ovulai;ao (OVR) (1,65, 2,20 e 
2,75 6vulos x ovula~ao- 1 ) num total de 27 combina~oes 
genotipicas. 

Os resultados da simulai;ao mostraram que a efici~ncia de 
produi;ao de carne ovina no Nordeste do Brasil (peso total 
comer c i a 1 i z ado x mat er i a sec a tot a 1 cons um id a p e 1 o re ban ho - 1 x 
ano- 1 ) aumenta com aumentos no potencial genetico para produ~ao 
de leite, mas diminui com aumentos no potencial genetico para 
peso a maturidade. 0 genotipo mais eficiente foi aquele com WMA 
med i o i .M ILK med i o e a 1 ta tax a de o vu 1 a i; a o s e g u id o de pert o po r 
gen6tipos com medio WMA, baixo MILK e alto OVR e por b9-ixo WMA, 
med i o M ILK e a 1 to 0 V R. Gen ot i p o s com a 1 to WM A n a o a pa re c e ram n a 
lista das onze combinai;6es genot1picas superiores as genot1po 
base. 
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Termos para indexa~ao: Ovinos, Potencial 8enetico, Leite, 
Ovula~ao, Peso a maturidade. 

Introduction 

Lamb production is a function of the number of lambs born as 
well as of their survival and growth to market. Impr-ovement in 
efficiency can he accomplished by improving the thr:-ee characters 
mentioned, either temporarily, through the environment 
(nutrition, management, disease control, etc.), or permanently 
and cumulatively through improvement in the genetic. potential of 
the flock. Genetic improvement usually r:-equires some parallel 
improvement in the environment. 

The magnitude of the parallel environmental improvement 
required is unique to a particular region. The maximum genetic 
potential, which might requir:-e a large improvement in the 
environment, may not be desired. The selection of the most 
appropriate breeding program is difficult because of the large 
number of plans to be considered. Examining all possible 
breeding plans is not usually feasible due to time and resources 
constraints. 

An approach to decision making concerning the feasibility of 
genetic versus environmental improvement can be taken through the 
use of systems analysis techniques. An investigation through 
simulation of several genetic potentials in several alternative 
environments provides a basis for making an immediate decision 
about the feasibility of possible combinations between breeding 
plans and levels of environmental improvement. 

Systems analysis, as described by Forrester (1968), consists 
of systematic orderly evaluation of complex systems and can be 
applied in biology as well as in other sciences. Systems 
analysis has been used in animal breeding to provide a way to 
overcome some of the difficulties such as defining merit 
objectively and realistically, especially in terms of production 
and mating systems (i.e., in terms of production populations 
rather than in terms of individuals whose effects may not ~e 

additive (Cartwright, 1979)). Also, systems analysis has been 
used in animal breeding to design selection and breeding systems 
to cope with nonlinearity of economic values of characters and to 
cope with ·genetic-environmental interations, where the genetic 
component includes mating systems and the environmental component 
includes time and space variables. Specific selection and mating 
plans or strategies can be designed for given objectives and 
environments. 

The efficiency of sheep production can be measured in many 
d i f f e r e n t w a y s • Ac c o r d i·n g t o S a n d e r s ( l 9 7 7 ) , p r o f i ta b i 1 i' t y an d 
return on investment are two different measures of economic 
efficiency; the ratio of energy stored in animal products tu 
grass energy consumed by the herd, and the ratio of animal 
protein production to crude protein consumed by the herd are two 
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measures of biological efficiency. Simulation analyses of meat 
sheep systems (Large, 1970) and beef cattle systems (Fitzhugh et 
al., 1975; Wilton & Morris, 1976) indicated substantial 
advantages in efficiency for systems mating large males to small 
females, over systems mating males and females of similar body 
weight, due to increased rate and efficiency of growth of the 
slaughter produce and reduced cost of maintaining the breeding 
female. 

Sheep production has already been simulated for some parts 
of the world. Blackburn (1984), using the TAMU sheep model, 
studied genotypic combinations in a four-year period in which two 
nutritional environments were assumed. He showed that the most 
productive genotypes were 35.0kg of body weight with l.30kg of 
daily milk production and 45.0kg of body weight with l.75kg of 
daily milk production. The genotypes were ranked for flock 
efficiency for protein, energy, weight sold, and milk production 
per unit of dry matter intake. In Australia, White et al. (1983) 
simulated the physical, biological and economic consequences of 
changes in stocking rate and date of lambing. In Great Britain, 
France et al. (1983) described a model to compare different lamb 
production systems; to estimate the metabolizable energy (ME) and 
concentrate requirements of the flock or a particular group of 
sheep; to provide monthly estimates of concentrate costs 
associated with a particular production system for flock 
management purpose§f and to compare and contrast feed and forage 
input costs with the expected revenue from the flock. The use of 
simulation in sheep production is a useful approach to 
investigate potential production systems and can be used to 
increase understanding of the relationships among the component 
parts of the s-istem as well as to compare alternative genotypes 
and management practices plus their interactions in the region of 
interest. Considering such a background, the objective of this 
study was to identify, through simulation, potential optimum 
genotypes to serve as goals for breeding programs in Northeast 
Brazil. 

Materials and Methods 

This study was accomplished through a series of simulations 
to investigate the effect of different genetic potentials for 
prolificacy on extensively managed systems of sheep production in 
Northeast Brazil. The Single Animal Version (SAV) and the Flock 
Model (FM) of the Texas A&M Sheep Simulation Models were used; 
these are simulation models, programmed in Fortran IV, developed 
to simulate, respectively, single animal and flock performance of 
sheep on dn individual animal basis (Blackburn, 1984). Both 
m o d e 1 s ha v e t h e g_e n e r a 1 c h a r a c t e r i s t i c s b f a 1 5 - d a y t i m e 
increment for a period of simulation with conception and lambing 
occurring at the end of a period of simulation. 

The SAV is capable of simulating the biological response of 
one ewe, her nu rs in g offspring ( u n ti 1 wean (n g) and fetuses she 
may be carrying. The FM incorporates the biological components 
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of the SAV and adds to it the accounting ~nd flock management 
practices required to simulate a sheep flock. The FM has the 
capability of simulating six flocks of sheep with 12 classes of 
animals per flock. Animal classes of the FM represent 
differences in age and sex of the simulated sheep. The flock may 
also be divided into management groups and pasture assignments. 
More details about the structure of the simulation models used 
are given by Blackburn (1984). 

The main inputs for the simulation study were the 
nutritional environment and the animal genetic potentials. The 
first is defined by availability, crude protein percent and 
digestibility of the consumed forage. These values were 
available from Pfister (1983) and Kirmse (1984) (Table 1) for the 
r e g i o n a r o u n d S o b r a l , C e a r a, B r a z i l . Th e g e n e t ·i c p a r a m e t e r s , t h e 
second kind of input necessary, included potential mature size 
(WMA), potential peak daily milk production (MILK), maturing 
rate, ovulation rate, and seasonality of breeding. These 
parameters were obtained from data on the Morada Nova breed 
evaluated at Sobral. 

The FM was used to run a factorial experiment 3 3 , where 
three levels of genetic poteritial for mature size (30, 40 and 
50kg of live weight) by three levels of genetic potential for 
milk production (1.12-5, 1.500 and l.875kg of milk x ewe- 1 at the 
peak day of lactation) by three levels of genetic potential for 
prolificacy (1.65, 2.20 and 2.75 ova x ovulation- 1 ) were studied. 
All 27 combinations were simulated for a period of eight years. 

The genetic potential values were generated starting from 
the base genotype, (40 WMA, 1.5 MILK and 2.2 OVR) and adding 25% 
of each of the base genotype values to obtain the high level in 
each parameter and decreasing 25% of the respective values to 
obtain the low level of each parameter. The base genotype 
represents simulated values corresponding to Morada Nova 
parameters, as obtained by the valida~ion of the model. 

In that experiment, the animals were allowed to graze 
and(or) browse in a native type of brush called caatinga. Such 
brush remains green from January to June and then due to drought 
loses its leaves, forming a litter on the ground. The caatinga 
vegetation is a deciduous woodland with a heterogeneous mix of 
deciduous trees and shrubs with an annual herbaceous understory 
well noted by its density and diversity, as well as an abs·ence of 
perennial grass cover (Pfister, 1983). 

The animal sw ere a 11 owed to graze reserved paddocks during 
the dry season and received approximately 200g of chopped Napier 
grass per day. 

Results and Discussion 

The simulation experiment was conducted for a period of 
eight years to simulate the conditions used in the sheep breed 
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TABLE 1. Availability (AVC), digestibility (DIG), crude protein 
(CP) and supplementation amount and quality used as forage 
parameter for the simulation experiment. 

MONTH 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

AV C, kg 

.40 

.40 
• 6 0 
. 80 
.90 

1. 65 
1. 9 0 
1. 40 

• 7 5 
. 60 
. 60 
. 40 

DIG, % 

63 
62 
58 
56 
53 
53 
51 
52 
47 
48 
48 
48 

CP, % 

2 3. 6 
18. 0 
18. 0 
18. 0 
18. 0 
1 7. 0 
13. 0 
13.0 
13. 0 
13.0 
12. 0 
12. 0 

SUPPLEMENTATION 

AMOUNT, kg 

.20 
• 2 0 

. 20 
• 2 0 
• 2 0 

DIG, % 

57 
57 

57 
57 
57 

CP, % 

7 . 0 
7. 0 

7.0 
7. 0 
7. 0 

evaluation experiment conducted at Sobral, CE, Brazil,where 
Morada Nova, Santa Ines and Brazilian Somali were compared under 
the same conditions. 

The simulated four-year average and respective coefficients 
of variability for the number of breeding ewes across years, the 
lambing percentage and the lambing rate according to genotype are 
presented in Table 2. The number of breeding ewes was intended 
to be fixed in every run by replacing 20% of the breeding ewes 
per year. As a result, 35 n~w breeding ewes were incorporated to 
the flock every year. The fluctuation of the number of breeding 
ewes, therefore, reflects the differential fertility and 
mortality rates in each genotype. In general the number of 
breeding ewes was in the 180's, 170's and 160's for L--, M-- and 
H-- genotypes for WMA, respectively. 

A similar trend was observed in the lambing percentage and 
size. In terms of lambing rate (the number of lambs born x ewe 
lambing-l x 100), the genotypes L-- was at least 10 units higher 
than the M-- genotypes, and M-- at least 10 units above the H-
genotypes. This can be seen by comparing genotypes with the same 
MILK and OVR, and different genetic potential for WMA. Therefore 
these results indicate that, in terms of reproduction, there is 
little interaction and that smaller animals are better suited for 
the extensively managed flocks in Northeast Brazil. 
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TABLE 2. FOUR-YEAR-AVERAGE AND COEFFICIENT OF VARIABILITY (%) FOR 
NUMBER OF BREEDING EWES, LAMBING PERCENTAGE AND LAMBING RATE OF 
DIFFERENT SIMULATED GENOTYPES 

NO. EWES LAMBING% LAMBING RATE 
GENOTYPEa 

AVG. CV AVG. CV AVG. CV 

LLL 185.5 2.8 97.6 1.3 142.5 2.6 
LLM 187.0 1.6 97.7 1.0 182.5 2.1 
LLH 188.7 1. 7 96.7 1.3 216.7 1.6 
LML 181.0 1.2 96.0 1. 7 138.2 1.2 
LMM 186.0 1.8 97.2 1.0 179.5 2.3 
LMH 182.5 .7 96.7 • 5 211.2 • 4 
LHL 180.5 1.8 97 .2 • 5 135.5 2.1 
LHM 179.2 . 5 97.7 .6 177 .2 .7 
LHH 188.7 2.1 97.2 1.0 209.5 1.1 

MLL 175.7 1.9 94.0 2.4 132.2 2.8 
MLM 178.0 1.0 93.5 2.0 173.5 3.3 
MLH 182.5 2.1 92.7 2.2 207.2 2.8 
MML 177.7 3.5 95.0 2.6 127.5 .8 
MMM 177.5 1.3 93.2 1.3 166.0 2.9 
MMH 180.2 1.4 92.2 2.4 204.5 1.3 
MHL 179.5 1.0 94.5 2.8 124.5 .8 
MHM 176.0 1.5 93.7 1.6 165. 7 .6 
MHH 173.2 2.0 92.0 .9 199.2 .9 

HLL 169.5 3.2 81. 7 1.5 123.2 2.8 
HLM 173.7 • 5 79.5 4.1 159.7 3.7 
HLH 171.5 1.5 77.2 1.9 195.0 1.4 
HML 166.2 1.3 83.2 1.1 119.5 1.1 
HMM 168.0 1.9 79. 7 4.3 163.0 3.8 
HMH 175.2 1.3 80.2 3.7 191.5 3.0 
HHL 169.5 2.8 82.7 5.9 118. 7 3.0 
HHM 166.7 2.9 79.5 3.0 157.2 1.6 
HHH 174.0 3.1 81.2 1.6 188.5 2.0 

aThe first letter represents WMA, the second MILK and the third OVR; 
L = low, M = medium and H = high. 
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Weaning weights (Table 3) decreased linearly from L to H OVR 

and increased approximately linearly from L to H MILK. They also 
i n c r e a s e d a p p r o x i m a t e 1 y 1 i n e a r 1 y· f r o m L t o H W M A • T h e h i g h e s t 
weaning weight was produced by the HHL and the lowest by the LLH. 
The number of lambs sold, as a measure of off take from each 
genotype, was highest for genotypes L--, intermediate for 
genotypes M-- and lowest for genotypes H--; at least a 20 lamb
d i f f e r e n c e e x i s t. e d f r o m o n e W M A t o a n o t h e r • T h e 1 o w e s t f i g u r e 
was 83 lambs sold from genotype HLL and the highest 247 from 
genotypes LHH and LMH. 

The total weight sold x genotype-I was highest for L-
genotypes, intermediate for M-- and lowest for H-- genotypes. 
The lowest figure was 2,937.2kg of lambs sold from genotype HLL 
and the highest 6,830.2kg from genotype LHH. In terms of average 
weight of the lambs sold, the genotypes L--, M-- and H-- weighed 
approximately 27.0, 33.0 and 33.0kg, respectively. The lightest 
lambs were sold from genotype LLH (26.2kg) and the heaviest from 
the genotype HLL (35.4kg). It was expected that the lightest 
lambs would be produced from the LLH genotype due to the low milk 
production and high prolificacy, which means less milk x lamb-I; 
however, it was expected that the lambs from genotype HHL would 
be the heaviest instead of the lambs from genotype HLL. This 
fact may mean that ewes from genotype HHL were not able to 
support the lactation allowed by their genetic potential due to 
insufficient nutrients for maintenance and lactation. 

There was no increase in size of the lambs sold from 
genotype H-- in relation to those of genotypes M--, but there was 
an increase of approximately 7.0kg from genotypes L-- to M--. 
This increase-means that there is a possibility for increasing 
size from L-- to M--; that is, M WMA can be supported, but the 
zero increase from M-- to H-- means that M WMA is near the limit 
for th~t kind of environment and therefore no more increase is 
recommended. 

For preweaning and adult mortality, the genotypes L-- and 
H-- ranked from lowest to highest (Table 4). Preweaning 
mortality ranged from Il.2% for LML to 43.4% for HLH. In terms 
of adult mortality the figures were approximately equal for all 
genotypes, except for LLL, LMH and MHH, which deviated more from 
the average figure of I3%, but there was an increase with 
increases in MILK in genotypes L-- and M--. The mortality 
increased more in genotypes L-- than in genotypes M-- and did not 
change much in genotypes H-- with increases in MILK. 

The average amount of milk suckled by single and twin lambs 
per day increased with MILK. The amount of milk reported 
decreased with increases in OVR in all genotypes. This is a 
result of lower body condition in genotypes of higher OVR. The 
amount of milk reported was higher for genotypes L--, 
intermediate for genotypes M-- and lower for genotypes H-- due to 
lower body condition of the ewe. 
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TABLE 3. FOUR-YEAR-AVERAGE AND COEFFICIENTS OF VARIABILITY (%) FOR 
WEANING WEIGHT OF LAMBS (kg), NUMBER OF LAMBS SOLD, TOTAL WEIGHT SOLD 
(kg) AND AVERAGE WEIGHT OF THE LAMBS (kg) OF SIMULATED GENOTYPES 

wws WWM NOS TWS AWS 
GENOTYPEa 

AVG. CV AVG. CV AVG. CV AVG. CV AVG. 

LLL 15.3 .2 9.9 2.3 159.7 2.8 4567.7 3.6 28.6 
LLM 14.6 4.2 9.8 1.1 207.7 1.5 5698.7 1.1 27.4 
LLH 12.6 4.0 9.6 .9 242.5 3.1 6358.5 2.2 26.2 
LML 16.4 .6 11.4 .8 159 •. 7 4.5 4629.7 3.6 29.0 
LMM 15.9 1.1 11.3 .5 212.7 3.0 5991. 0 2.3 28.2 
LMH 14.5 3.0 11.0 1. 7 245.7 4.3 6714.2 5.0 27.3 
LHL 16.8 .2 12.1 2.1 158.0 7.4 4 701. 7 6.5 29.7 
LHM 16.3 .5 11.6 4.9 212.0 1.5 6014.2 1.5 28.4 
LHH 15.2 .7 11. 7 2.6 246-. 7 3.6 6830.2 2.8 27.7 

MLL 16.9 .5 10. 7 2.7 127.7 5.3 4159.7 5.1 32.6 
MLM 15.3 1.3 10.6 .9 165.7 5.1 5389.2 4.8 32.5 
MLH 13.7 4.0 10.5 1.6 181.5 11. 7 5883.7 11.6 32.5 
MML 17.8 1.6 12.1 1.0 130.2 4.2 4515.7 3.3 34.7 
MMM 16.2 2.0 11.9 1.2 157.2 6.0 5244.7 5.1 33.4 
MMH 18.8 .6 12.1 1.5 193.2 4.4 6264.2 4.0 32.4 
MHL 19.4 .6 12.6 2.0 128.2 5.2 4333.2 4.8 33.8 
MHM 18.4 1.3 12.5 1.8 159.5 4.0 5215.2 3.2 32.8 
MHH 16.8 3.8 12.3 1.8 193.0 1.5 5999.7 2.5 32.0 

HLL 18.3 1.1 11. 7 4.0 82.9 7.0 2937.2 7.8 35.4 
HLM 16.7 1.5 11. 7 5.9 105.0 10.0 3492.7 8.9 33.3 
HLH 15.0 2.2 12.4 14.7 106.0 10.6 3514.5 10.2 33.1 
HML 20.5 1. 7 12.5 4.2 94.0 7.9 2938.0 7.9 31.3 
HMM 18.8 3.9 12.7 1.6 101.7 3.3 3300.5 3.2 32.4 
HMH 17.5 1.3 12.5 1.1 126.7 7.4 4266.5 6.9 33.7 
HHL 21.4 1.5 12.5 1.3 93.7 6.6 2857.7 5.1 30.5 
HHM 19.4 1.9 12.5 2.9 104.0 4.5 3407.5 4.9 32.8 
HHH 17.3 3.8 12.4 1.0 125.2 11.3 4158.0 11.0 33.2 

aThe first letter represents WMA, the second MILK and the third OVR; 
L = low, M = medium, and H = high. 
WWS and WWM = weaning weight of single and multiple born lambs. 
NOS and TWS = number and total weight of lambs sold. 
AWS = average weight of lambs sold. 
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TABLE 4. FOUR-YEAR-AVERAGE AND COEFFICIENTS OF VARIABILITY (%) FOR 

PREWEANING AND ADULT MORTALTTY AND AMOUNT OF MILK CONSUMED BY SINGLE 

AND MULTIPLE LAMBS OF DIFFERENT SIMULATED GENOTYPES 

PREWEANING ADULT MILK, g 

GENOTYPE a 
AVG. % CV AVG.% CV SINGLES MULTIPLES 

LLL 14.2 26.7 9.7 18.5 390 473 

LLM 19.8 11.3 14.6 24.5 380 456 

LLH 23.5 9.2 12.3 26.3 360 439 

LML 11.2 7.9 12.0 13.6 464 559 

LMM 17.3 16.0 13.3 19.2 464 548 

LMH 16.5 28.5 19.7 12.4 447 525 

LHL 11.3 26.4 12.6 19.9 532 609 

LHM 15.9 9.4 15.7 23.2 512 555 

LHH 16.9 9.0 15.9 9.4 485 569 

MLL 20.1 7.1 12.6 32.5 355 427 

MLM 26.9 8.1 14.2 25.1 344 433 

MLH 29.6 11.1 14.6 17 .2 366 433 

MML 14.3 13.1 14.7 10.2 454 523 

MMM 22.4 7.2 13.5 19.5 442 521 

MMH 25.4 10.7 16.6 26.9 417 504 

MHL 15.8 13 .4 11.0 12.9 505 552 

MHM 20.7 7.9 15.l 25.2 489 556 

MHH 25.1 22.3 19.l 23.9 470 550 

HLL 19.2 3.8 13.5 13. 7 315 418 

HLM 28.9 10.4 13.9 8.6 333 438 

HLH 43.4 4.9 13.6 26.6 322 423 

HML 15.7 22.4 13.1 10.9 421 492 

HMM 30.1 11.6 13.2 23.0 409 496 

HMH 37.0 5.0 13.3 17.6 391 471 

HHL 14.9 30.3 12.2 11.0 473 473 

HHM 28.7 9.9 14.4 23.9 448 494 

HHH 39.7 9.8 13.1 14.2 424 490 

aThe first letter represents WMA, the second MILK and the third OVR; 

L = low, M = medium and H = high. 
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The four-year averages and respective coefficients of 
variability for total weight sold, total dry matter consumed by 
the flock per year and the ratio of total weight sold per ton of 
dry matter consumed, a measure of the efficiency of each 
genotype, are given in Table 5. The total weight sold increased 
with increases in OVR and with increases in MILK in all 
genotypes, but it decreased with increases in WMA. The highest 
figure was 7,655.0kg of weight sold frdm genotype LHH and the 
lowest was 3,973.0kg from genotype HLL. 

The amount of dry matter consumed by the flock per year 
decreased with increases in WMA, due to decrease in size of the 
flock. The lowest figure was 92,145.0kg for genotype HML and the 
highest figure was 141,236.0kg for genotype LHH. 

The efficiency increased with increas~s in OVR, but it 
decreased from genotypes M-- to H-- and it increased only 
slightly from genotype L-- to M--. The lowest efficiency figure 
was 41.3 for genotype HHL and the highest was 55.6 for genotype 
MMH, although several other efficiencies had approached this 
1eve1 , name 1 y 5 4. 6 , 5 4. 2 , 5 5. 4 and 5 4. 2 for gen o types L M H, LL H < 
MLH and MHH, respectively. Any of these genotypes could 
therefore be sued as the goal to be achieved through genetic 
improvement. The efficiency of the base genotype (50.9) was 
lower than for LLM (51.5), LLH (53.6), LMM (52.1), LMH (54~2), 
LHM (52.8), LHH (54.2), MLM (51.9), MLH (55.4), MMH (55.6), MHM 
(52.6) and MHH (54.2). 

The simulation study indicated that the Morada Nova breed .is 
a well suited genotype for the kind of environmental conditions 
found in Northeast Brazil. However, it was found that there 
exists some room for genetic improvement in such a genotype. For 
example, the genotypes LLM, LLH, LMM, LMH, LHM, LHH, MLM, MLH, 
MMH, MHM and MHH had higher efficiencies, defined as the ratio of 
total amount of weight sold, including lambs and culling ewes x 
ton of total dry matter consumed by the flock-l x year -l The 
above list of genotypes, includes six of the nine genotypes of 
low WMA, and five of the genotypes with medium WMA. The sixth 
medium WMA genotype is the base genotype. These simulations 
support the conclusion that large WMA genotypes do not perform 
well in such environment, therefore selection for high WMA should 
be avoided. 

Another evident point is that genotypes with low OVR are not 
present among the eleven more efficient ones, therefore, OVR 
and(or) prolificacy should be kept at the current levels or 
increased through selection~ 

A third important point is that all levels of MILK are 
present among the nine more efficient genotypes in equal 
proportions. Such a fact means that the MILK variations used in 
the experiment were not so critical in the test conditions. 
Probably the lower level was already enough to support adequate 
growth of the offspring. That value was l.125kg of milk per day 
at the peak day of lactation for ewes in good body condition. 
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TABLE 5. FOUR-YEAR-AVERAGE AND COEFFICIENTS OF VARIABILITY (%) FOR 
TOTAL WEIGHT SOLD (WT.), TOTAL DRY MATTER CONSUMED (DM) AND EFFICIENCY 
IN DIFFERENT SIMULATED GENOTYPES 

WT., kg DM, kg EFFICIENCYb 
GENOTYPE a 

AVG. CV AVG. CV AVG. CV 

LLL 5448.7 2.4 116606.2 1.4 46.7 1.3 
LLM 6551.5 .8 127181.5 1.0 51.1 1.5 
LLH 7254. 5 2.4 135397.5 1.5 53.6 1.8 
LML 5479.7 3.5 116482.5 1.2 47.0 3.2 
LMM 6870. 7 2.6 131936.2 .8 52.1 2.4 
LMH 7568.5 4.3 138607.5 1.4 54.6 2.9 
LHL 5550.0 5.8 116047.5 1.5 47.8 4.9 
LHM 6817.5 2.5 129157.0 1.1 52.8 2.0 
LHH 7655.7 3.3 141236.5 2.7 54.2 1.2 

MLL 5205.5 4.2 109593.7 .2 48.3 3.0 
MLM 6308.2 4.2 120258.7 1.0 51.9 1.6 
MLH 6858.2 10.2 126375.0 .o 55.4 2.3 
MML 5584.5 3.0 116771. 2 1.5 47.8 2.3 
MMM 6207.5 6.4 119895.0 2.3 50.9 3.9 
MMH 7247.2 4.5 130237. 5 .6 55.6 4.7 
MHL 5400.5 5.2 111686.2 2.9 47.5 4.0 
MHM 6251.0 2.0 120416.2 .6 52.6 3.2 
MHH 7142.7 1.6 129041.2 1.9 54.2 8.3 

HLL 3973.5 8.5 96000.0 1.9 41.3 7.9 
HLM 4653.2 5.1 103376.2 1.1 45.0 4.4 
HLH 4667.2 7.7 102645.0 2.4 45.4 5.4 
HML 4065.0 6.2 92145.0 2.2 44.1 4.3 
HMM 4408.0 5.5 98205.0 1.6 44.9 5.3 
HMH 5206.2 14.2 109766.2 3.1 47.3 12.0 
HHL 4016.7 6.6 92711.2 1.6 43.3 6.1 
HHM 4435.5 7.3 97882.5 1.3 45.3 7.2 
HHH 5375.5 9.2 108476.2 5.0 49.5 6.1 

aThe first letter represents. WMA, the second MILK and the third OVR; 
L = low, M = medium and H = high. 
bEfficiency is expressed as the total weight s6ld·ton of DM intake-1 • 
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Such a value represents 25% below the current level of the base 
genotype, but apparently it was still high enough to support 
growth and robustness of the lambs. 

The monthly weights of breeding ewes were highly influenced 
by levels of MILK. Within the same WMA, ewes with higher MILK 
had lower body condition from the beginning of lactation until 
two to three months after weaning. They probably made it through 
lactation because this phase is synchronized with the best forage 
production phase of the year. Another important fact 
contributing to the success of the higher MILK was the fact that 
only one breeding season per year was used and that gives time 
for the ewes to regain body reserves. 

Higher MILK results in faster preweaning growth. Faster 
preweaning growth would mean that lambs could reach slaughter 
weight, on pasture, two or three months after weaning. That fact 
could be a great management improvement policy adopted in the 
sheep production system of Northeast Brazil, because it would 
require less forage inputs to the system in the most critical 
time for £orage production in the regiori, the second half of the 
dry season. If such lambs could be sold with adequate slaughter 
weight by mid-September to mid-October, the forage resources of 
dry season could be entirely directed toward breeding ewes. This 
point deserves further investigation through specific simulacion 
studies as well as through experimentation to test the reality of 
such an approach. 

Increases in MILK slightly increased efficiency within WMA. 
Such an increase was mainly due to the shorter time the lambs 
remained at the ranch after weaning. They were sold earlier for 
slaughter. It is locally recommended that lambs should not be 
slaughtered before they reach at least 24.0kg of live weight to 
avoid reduced skin size. That was the minimum weight used to 
sell in this simulation study. The age of the lambs from high 
MILK to achieve the required weight was shorter and such lambs 
were sold earlier therefore consuming less DM. This point should 
be emphasized and simulation extended to study the optimal age 
and weight for selling the lamb crop if the genetic potential of 
the ewes for milk production is increased. 

The higher efficiency of the lower WMA genotypes is 
differ~nt from the results reported by Blackburn (1984) for a 
simulation experiment conducted in Kenya with the Flock Model. 
He concluded that the genotype 45/1.75, (WMA/MILK), his higher 
levels in both parameters, was the one almost always ranking 
first for efficiency in the several measures of efficiency 
studied. His second most efficient genotype was 35/1.30, the 
medium levels of both parameters. A possible explanation to this 
discrepancy is the fact that Blackburn (1984) simulated ewes of 
low genetic potential for prolificacy. The reproductive rate of 
his ewes was 118%. The ewes simulated in this study ranged from 
123 to 216% lambing rate, i.e., his study did not cover the range 
of reproduction level covered in this study. Another potential 
source for discrepancy is the large difference in forage 
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availability in both studies. This study used the forage 

parameters indicated by Pfister (1983) and Kirmse (1984). Both 

authors reported low forage digestibility contents in the forage 

(Table 1). According to these authors the limiting forage 

parameter in the region is availability and(or) energy. The 

forage availability listed in Table 1 shows that there is a 

forage availability restriction from mid-September through mid

February. Blackburn's simulations for nomadic herds involved a 

different situation, wherin the flock was moved to fresh pastures 

whenever the vegetation in the campsite had been consumed. In 

this situation forage availability is less limiting than in 

Northeast Brazil, where the animals simulated were in closed 

native caatinga pastures under a stocking rate of 1.7 ha x head-l 

of sheep of 35.0kg of live weight, thus imposing a restricted 

dry season availability. Blackburn's simulations also considered 

year-round breeding, instead of limited breeding season as in 

this study. The contrasting results of this and Blackburn's 

simulation reflect the sensitivity of the simulation model to 

different production systems. 
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FACTORS AFFECTING REPRODUCTION 

W. C. Foote, G. S. Riera and A. A. Simplicio 

Utah State University . 
and National Goat Research Center (EMBRAPA) 

ABSTRACT - A series of coordinated research projects were 
conducted under the existing environmental conditions of 
Northeast Brazil on the reproductive potential of hair sheep and 
exotic antl native genotypes of goats. Some differences were 
observed among genotypes, primarily related to body size and 
ovulation rate. Both male and female sheep and goats breed and 
are fertile throughout the year. Seasonal differences in 
reproduction appear to be related to changes in forage 
availability. Increased reproductive performance could be 
enhanced by changing management to fit reproduction cycles to 
feed production cycles. The native pasture under the conditions 
the studies were carried out appear to provide at least minimal 
nutrient requirements for reproduction. Improved nutrition in 
both species can increase body weight and decrease age at 
puberty. Important differences occur among years for all traits 
measured. The causes for these differences have not been 
identified but are assumed to relate to variation in climate and 
to feed quality and quantity. Detailed information is also 
presented for each research project and reproductive trait 
studied during the time of the collaborative research among the 
SR-CRSP, Utah Reproduction Project and the EMBRAPA/CNPC. 

Index terms: Hair sheep, Goats, Reproduction traits, Production. 

FATORES QUE AFETAM A REPRODU9AO 

RESUMO Uma serie de projetos de pesquisa foi conduzido nas 
condi~oes ambientais do Nordeste do Brasil para avaliar o 
potencial reprodutivo de ovinos deslanaqos e caprinos natives e 
ex6ticos. Algumas diferen~as foram observadas entre os 
genotipos, primariamente relacionadas com o peso corporal e taxa 
de ovula~ao. Ambos, machos e femeas de ovinos e caprinos podem 
ser acasalados e sao ferteis durante todo o ano. Diferen~as 
reprodutivas estacionais parecem ser devidas as varia~oes em 
disponibilidade de forragem. Um aumento no desempenho 
reprodutivo pode ser conseguido atraves da mudan~a do manejo 
reprodutivo para ajustar os ciclos reprodutivos as varia~oes 

estacionais de disponibilidade de forragem. A pastagem nativa 
sob as condi~oes nas quais os estudos foram conduzidos parecem 
proporcionar os requerimentos nutricionais m1nimos para a 
reprodu~ao. Um plano nutricional mais elevado em ambas especies 
pode aumentar o peso corporal e diminuir a idade a puberdade. 
Diferen~as importantes ocorrem de ano para ano em todos os 
par§metr-0s estudados. As causas destas diferen~as nao foram 
identificadas, mas podem estar relacionadas com as varia~oes 
climaticas e consequentes diferen~as em quantidade e qualidade da 
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forragem dispon1vel. Informa~oes detalhadas sao apresentadas 
para cada projeto de pesquisa e par§metros reprodutivos estudados 
durante o tempo que este trabalho foi conduzido de forma 
cooperativa entre o projeto Utah reprodu~ao do SR-CRSP e o 
EMBRAPA/CNPC. 

Termos para indexa~ao: Ovinos deslanados, Caprinos, Reprodu~ao, 

Produ~ao animal. 

Introduction 

The research conducted by SR-CRSP Utah Reproduction Project 
has two primary objectives. The first is to establish 
reproductive parameters for the endogenous genotypes of sheep and 
goats under the existing environmental conditions, and the second 
is to develop and test management practices expected to improve 
reproductive performance. 

We have planned and conducted our research from the premise 
that without reproduction there can be no production and that the 
information generated should be such as to contribute to improved 
production. 

We have been concerned with measuring the basic reproductive 
parameters of puberty, fertility, estrus, prolificacy (and 
ovulation rate), peri- and postnatal survival of offspring, 
parturition intervals, and semen production, and how they are 
affected by endogenous genotypes of sheep and goats anfr by the 
climatic environments (primarily wet and dry seasons), level of 
nutrition (supplementation) and management (pasture vs. 
confinement). 

The majority of the work has been conducted at the National 
Goat Research Center but significant research has also been 
carried out with producers. 

All research has been conducted cooperatively at the CNPC 
and at officially approved projects. The project leader in each 
case has been a national scientist from the Center. 

The major Brazilian scientists are Dr. Aurino A. Simplicio, 
Dr. Jose F. Nunes, Dr. Emidio F. Diaz Silva and Eng. Jose Ubiraci 
Alves. SR-CRSP collaborating personnel are Drs. Warren Foote and 
G. Simon Riera (USU) and Dr. Edward Nelson (CSPU). 

Research Results 

Goats 

Puberty in Male Moxot6 Goats 

Eleven Moxoto buck kids (6 singles and 5 twins) were used to 
obtain the age, live body weight, scrotal volume and scrotal 
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circumference at penis detachment from the prepuce and at the 
first ejaculation containing sperm cells. The mean age and body 
weight at penis detachment from the prepuce and the first 
ejaculation with motile sperm into the artificial vagina were 
124.8 ± 18.8 days, 12.7 ± l.6kg, and 128 ± 23.0 days, 12.8 ± 
l.7kg, respectively, for single and twin bucks. Statistical 
difference (P.(0.02) among single and twin kids were found only 
for live body weight at the penis detachment and at the first 
ejaculation. No statistical differences (P>0.05) were found for 
age, live body weight, scrotal volume and scrotal circumference 
at the time of penis detachment compared with the information 
o b t a i n e d a t ·t h e t i m e o f t h e f i r s t e j a c u 1 a t i o n c o n t a i n i n g s p e r m 
cells, indicating that these two events are very closely 
associated in time of occurrence. The information available from 
this study provides a practical means for better management of 
goats such as the stage of growth for culling, castration and sex 
separation based on penis detachment to avoid undesirable 
matings. 

Fertility Study in Adult Male Goats 

Semen of ten Moxot6 goats housed and grazed together on 
native pasture were observed weekly during a two year-period. 
Differences (P<0.05) were observed between seasons for ejaculate 
volume, sperm concentration and mass motility. The ejaculated 
v o 1 um e was 1 ow e.r during the . dry ( 0. 6 6 ± 0. 0 3 m 1 ) than in the wet 
seaso~ (0.78 ± 0~02ml), while the sperm concentration (3.12 ± 
0.04 x 109/ml) and mass motility score (3.07 ± 0.04) were higher 
during the dry season compared to the wet season (2.39 ± 0.03 x 
109Im1 and 2. 5 9 ± O. 0 5 , respect i. v e 1 y). Sperm inc u b a t e d a t 3 7 ° C 
for 5 and 120 minutes during the wet season were statistically 
(P<0.05) higher in sperm motility (56.7, 29.7%) than during the 
dry season (50.6, 24.5%). No difference (P>0.05) occurred among 
seasons for progressive individual motility in the incubated 
sperm. The percent of abnormal sperm in semen obtained during 
the dry season (19.2%) was statistically higher (P<0.05) than 
during the wet season (12.0%). 

In conclusion, semen obtained during the dry season had a 
higher sperm concentration, mass motility and abnormal sperm and 
lower ejaculate volume. Sperm incubated at 37°C for 5 and 120 
minutes had a higher sperm motility during wet season than during 
dry season. 

In the present study, the seasonal effect perhaps has more 
to do with the availability of green fodder during th~ rainy 
season than with the weather. However, the semen quality was 
adequate during both the wet an4 dry seasons to provide for 
fertile ~atings throughout ~he year. 

Effects of Scrotum Morphology on 
Semen Characteristics of Moxnt6 Goats 

The scrotum of 25-30 percent of the goats in Northeast 
Brazil has some degree of division (each testicle in a separate 
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scrotal pouch). Six bucks with divided scrotum (score of 2-4 
from scoring system of 0-5; whe~e 0 = no division and 5 = 
complete division) and four bucks with non-divided scrotum (score 
of O), managed continuously on native pasture at the National 
G o a t R e s e a r c h C e n t e r , w e r e u s e d i n t h i s s t u d y • A 1. 1 
characteristics tended to be more favorable in semen collected 
from bucks with divided scrotum than from bucks with non-divided 
scrotum. However, statistical differences (P<0.05 ) occurred 
only for ejaculated volume (0.8 vs 0.6ml.) and sperm 
abnormalities (7.7 vs 23.2%) for the two groups, respectively. 
As can be seen, the incidence of abnormal sperm cells was higher 
in the semen from bucks with non-divided scrotum. The testicle 
temperature (intrascrotum) in animals with and without divided 
scrotum did not differ. But, the temperature difference of 3.5°c 
between the spermatic cord (36.7°C) and the tail of the 
epididymis (33.2°C) confirms previously reported findings. It 
seems that the scrotum morphology has no influence in reducing 
the temperature of the testis. 

In conclusion, further 
define the reliability of 
introduce this factor in the 
higher reproductive efficiency. 

Puberty in Female Goats 

stu<lies need to be 
these results and 

selection schemes 

conducted to 
consequently 
of goats for 

A tot a 1 of 9 9 native fem a 1 e k 1 d s (11 Can ind e, 1 3 Maro ta , 6 4 
Moxot~ and 11 Repartida) grazed on native pasture of the National 
Goat Research Center were used in this study. Body weight and 
age were obtained at the first pubertal estrus detected usin~ 
teaser bucks. Breed or type of birth did not significantly 
(P>0.05) affect the age and weight at puberty. The ovulation 
rate at prepuberal and puberal estrus was 1.00 and 1.04, 
respectively (P>0.05). A total of L10.4 percent of the kids had 
ovulated prior to puberal estrus and no differences were found 
among breeds (P>0.05); 100% ovulated at puberal estrus. Ovulation 
occurred more frequently from the right (57.8, 57.6 and 57.6%) 
than the left ovary (42.2, 42.4 and 42.4%) at prepuberal 
(P<0.01), puberal (P<0.05) and overall (P<0.025), respectively. 
Simple correlation was found between birth weight and age at 
puberty. The positive relationship in this case may result from 
an extended growing period to puberty. 

The results of this study indicate that all doe kids 
ovulated accompanied by estrus at a mean age of 363.3 days and 
12.5kg live body weight. Approximately 40 percent of kids 
ovulated prior to the first puberal estrus. 

Estrus and Ovulation in Goats 
Under Two Feeding Management Systems 

This study was carried out at the National Goat Research 
Center to determine the influence of feeding-management system, 
year and season on the monthly occurrence and distribution of 
estrous activity, length of estrous cycle, ovulation rate and the 
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incidence of does ovulating, during two years (August 1980-July 

1982) in three genotypes of goats (Marota, Moxot6 and SRD). The 
goats were assigned to two groups. A group .of 36 animals (12 of 
each genotype) was kept in native pasture, with a stocking rate 

of one animal/1.8 ha/year. A second group of 72 does (24 of each 
genotype) was group fed in confinement (mixture of cottonseed 
meal and cornmeal, 16.7% crude protein, and green chopped 
elephant grass .ad libitum). The animals in both groups received 
fresh water and a mixture of equal parts of sodium chloride and 
bonemeal free choice. The goats were weighed at the beginning of 

the experiment and monthly throughout the experimental period. 
The animals were treated for internal parasites and vaccinated 
against foot and mouth disease. One brisket-painted, 

vasectomized adult buck per 12 does was used to identify females 
in estrus. Animals not showing estrus activity during a period 
greater than 63 days were considered to be in anestrus. The 

length of the estrous cycles was classified as short (less than 
17 days), normal (17 to 24 days) and long (25 to 63 days). Each 
month a group of 36 does, 12 from native pasture (4 of each 

genotype) and 24 from confinement (8 of each genotype), were 
laparotomized to evaluate ovarian activity in terms of presence 
or absence of corpora lutea. 

The mean monthly incidence of does showing estrus and 

ovulating varied from 46.8 to 92.1% and from 56.9 to 86.1%, 
respectively, tl1r1oughout the year. This response confirms that 
the goats in Nort'.heast Brazil behave as continuous breeders in 
response to the close relation to the equatorial line. This 
reproductive physiological behavior enables the goats to be bred 
and to kid throughout the year, with a significant positive 
influence on goat production. The mean occurrence of short 

(16.6%)and long (25.8%) estrous cycles might be a potential 
problem in goat production. The incidence of short estrous 
cycle~ are interpreted as anovulatory cycles or cycles associated 

with short lifespan corpora lutea. Long estrous cycles might be 
multiples of undetected estrous cycles or ovarian cycles (CL) 
without estrus. In practice, both short and long estrous cycles 

negatively influence goat productivity. From the total number of 
estrous periods observed, 33.1%, 27.5 and 39.4% were observed for 
Marota, Moxoto and SRD, respectively. The goats kept in native 

pasture showed more estrous periods than goats in confinement 

(53.0 vs. 47.0%), and during the second year than the first year 
(55.7 vs. 44.3%) of the experimental period. Ovulation rates of 

1.4, 1.4 and 1.7 were found for Marota, Moxot6 and SRD, 
respectively. A higher proportion of does ovulated duri~g the 
second year than during the first year (76.6 vs. 65.6%). The 
percent incidence of ovulation in does kept in native pasture was 

similar to does in confinement (69.8 vs. 72.5%). The results 
obtained on ovulation rate are interpreted as a difference due to 
genotype. 

None of the genotypes demonstrated improved reproductive 
performance under conditions of confinement with harvested feed 

compared to native pasture during any season of the year. This 
is interpreted to be due during the first year to inability to 
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adapt to the conditions of harvested feed and confinement. The 
lack of increased response during ~he second year suggests (1) a 
permanent inability to adapt or (2) nutritional adequacy of 
native caatinga even during the dry season to elicit an optimum 
response. Because some variation does occur in reproductive 
performance as a result of season, it is concluded that under the 
conditions of the two years studied, the experimental animals 
failed to adapt to confinement including the consumption of 
harvested feed. 

A difference exists a~ong genotypes in reproductive 
performance potential with the SRD having the greatest and the 
Moxot6 the least potential under the conditions measured. 

Although does showed estrus and ovulated with approximately 
equal frequency during each month of the year, the proportion of 
does ovulating during the dry season or transition to the dry 
season is reduced, indicating a limiting factor in relation. to 
the wet season. Thes~ results demonstrate that breeding and 
therefore kidding can occur throughout the year. This indicates 
a great flexibility in the development of management programs 
under tropical conditions but also demonstrates the need to 
develop management programs to best relate reproductive cycl~s to 
natural patterns of feed production. 

Reproductive Efficiency in Producer 
Flock Receiving Different Levels of 
Supplementation During Late Gestation 
and Early Lactation 

This study was conducted on cooperator-producer farms. 
Approximately 100 SRD goats (2-6 years of age) were allotted at 
random to four experimental groups of 25 each. Treatment 0 
served as a control and received no supplementation. Treatment 1 
received feed supplementation for 45 days prior to the expected 
mean date of paturition. Treatment 2 received supplementation 
for 45 days after paturition. Treatment 3 received feed 
supplementation for 45 days prepaturition and for 45 days after 
parturition (90 days supplementation). According to the 
treatments, the animals were group fed, at the rate of 400 
g/day/doe, a mixture of cornmeal, wheat bran and soybean meal 
containing 16% crude protein and 75% TDN. The controlled 
breeding season was during September-October, 1982. 

The results show that heavier birth and weaning weights were 
recorded for kids born from does supplemented 45 days before 
kidding than for kids from the non-supplemented control does and 
does supplemented 45 days postpartum. The kids from does 
supplemented 90 days (45 days before and 45 days after kidding) 
tended to show better performance than kids from the control does 
and from does supplemented 45 days before kidding. The body 
weights of does at kidding showed the same trend based on the 
level of supplementation. In terms of mortality, no differences 
were found among kids from non-supplemented does and does 
supplemented pre- and postpartum. However, does supplemented 45 
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days before parturition only had the highest survivability rate 
(0% mortality). Higher abortion rates were recorded for the 
control group (16%) and does supplemented during lactation (12%) 
than for does supplemented 45 days before kidding (8%). No 
differences were found among treatments on the length of the 
p o s t p a r t u m i n t e r v a 1 . D o e s s u p .p 1 e m e n t e d 4 5 d a y s b e f o r e 
parturition tended to show ahorter postpartum intervals. 

Pregnancy Diagnosis in Goats 
Using Ultrasound 

A total of .203 mature does from six breeds were checked for 
pregnancy using ultrasound equipment (Scanopreg, R) designed 
specifically for sheep. The individual does varied from 86-118 
days post breeding with an average over all breeds of 109.5 days, 
and this average by breed varied from 107.2 to 114.2 days. 
Accuracy of diagnosis for all breeds based on kidding information 
was 93.1% with values of 68.4% for the Bhuj, 84.4% for Anglo
nubian, 96.6% for Moxot6 and 100% for the Canind~, Marota and 
Repartida. The percent accuracy in diagnosing animals that were 
pregnant was 84.3% over all breeds and varied from 40.0% for the 
B h u j t o 1 0 0 % f o r t he C an i n de, M a r o t a a n d Re p a r t i d a . T he p e r c en t 
accuracy in diagnosing animals that were non-pregnant was 100.0% 
overall and thus for all breeds. None of the does were clipped 
before the diagnosis, and this may have contributed to the error 
since the breeds with the lowest accuracy had the greatest hair 
growth. 

In conclusion, the accuracy of pregnancy diagnosis in goats 
using u 1 tr a.s -0 u n d was s i mi 1 a r to that found in sheep. The high 
degree of accuracy and the simplicity of procedures makes this 
technique practical on a routine basis as a management tool to 
increase reproduction and production performance. The correct 
diagnosis of 93.1% associated with the simple operating skill 
necessary, enables a recommendation of the ultrasound technique 
as a routine practice in goat management for better reproductive 
efficiency. 

Length and Frequency of Estrous Cycle 
and Period in SRD Goats 

This research was conducted at the National Goat Research 
Center, with thirty randomly chosen does at 1.5 to 2.0 years of 
age and two vasectomized bucks, all of nondescript native (SRD) 
type. The does were maintained on native range at a stocking rate 
of 2.3 ha/head/year for one year with water, salt and bonemeal, 
ad libitum. All animals were treated for internal parasites and 
vaccinated against foot and mouth disease. 

The dry season was arbitrarily established as the period 
from July 11 to February 26 and the wet season from February 27 
to July 10. 

Fourteen does were supplemented with chopped green elephant 
grass (R~~~!~~~~~ ~~~~~~~~' Schum) when the native range 

377 



vegetation was sparse (November 2 to February 26). The amount of 
supplementation was calculated in terms of dry matter at the rate 
of two percent of average live body weight. The remaining 16 
does received no supplementation. 

The proportion of recorded estrous periods ~as evenly 
distributed among different months, showing no evidence of 
variation associated with seasons or with calendar months. 
Overall means of 4.6, 1.42 and 17.03 estrus periods were obtained 
per day, month and year, respectively. 

The overall mean estrous cycle length was 21.2 days. 
Individual lengths varied from 5 to 69 days. There was some 
indication that the estrous cycle tends to be shorter during the 
wet -season (21.8 vs 20.6 days, P=0.06). A significant proportion 
(11.0%) of the total estrous cycles are of short duration (5-9 
days) which seems to be characteristic of goats in several 
regions. 

Supplementation of does during the dry season, when the 
quantity and quality of range fodder was lowest had no influence 
on either estrous period or estrous cycle duration. Nearly 50 
percent of the estrous periods were over 60 hours duration, about 
28 percent bet~een 45 to 59 hours and the remaining 22 percent 
between 15 to 44 hours. The information shows some concentration 
around 60 to 70 hours of estrous period length. This is higher 
than the majority of reports indicating around 36-42 hours of 
estrous period duration. The estrous period was significan'tly 
(P<0.01) longer during wet season (62.0hrs) compared to dry 
season (Sl.2hrs). 

It is interesting to note that during the wet season the 
highest frequency of estrous cycle length was 60 hours compared 
to 48 hours during the dry season. Feed supplementation during 
the dry season did not appear to extend or shorten the estrous 
periods. The frequency distribution of the estrous cycle was not 
affected by season (wet or dry) or by supplementation. These 
results agree with other studies conducted at the Center. 

Influence of Time to First Suckling on 
Survivability of Newborn Kids 

This study was conducted at the National Go~t Research 
Center, with six genotypes of goats (Caninde, Marota, Moxot6, 
Nubian, Repartida and SRD) over a two year period. The objective 
of this study was to establish the influence of birth weight, sex 
and type of birth on the interval from parturition to first 
suckling and the survivability of the kids. 

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 within a shorter period after parturition 
than kids with lighter birth weights and that this wduld also be 
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reflected in survival. However, using pooled data there 

significant (P>0.05) relationships among bi:-r·t.h weights, 

weights and intervals from parturition to fiist suckliqg. 

Sheep 

Semen Characteristics of Brazilian 

Somali R~ms 

were no 
weaning 

No information was previously available on the reproductive 

performance of rams in Northeast Brazil. The seasonal variation 

in the size and consistency of the testis and in semen 

characteristics were studied for two years. 

Five Brazilian Somali rams of 1.5-2.0 years of age at the. 

beginning (1980-1981) were used in this study. One ejaculate 

using the artificial vagina was collected weekly throughout the 

two years. Immediately after collection, the ejaculate volume, 

mass movement (score of 1-5), individual sperm motility, sperm 

concentration, and the percent of stained sperm (alive/dead) were 

recorded. The testis volume by water displacement, length, 

diameter and· circumference of the testis using vernier calli~ers 

and me.tric tape -where appropriate were also recorded. 

All characteristics of semen and testis except the 

cons i s·t ency of the t es tis varied s ta tis tic a 11 y ( P < 0. 0 5) among the 

wet and dry seasons and the transition periods. 

The results of this research indicate that the Brazilian 

Somali ram is adapted to the northeast environmental conditions 

and i~ fertile throughout the year. 

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 characteristics of fresh and 

incubated (37°c) semen. 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 

c o 1 1 e c t i on s c a n b e p e r f o r me d a t any t i me o f t he. y e a r . Ho w e v e r , 

statistically higher (P<0.05) values were obtained for ejaculate 

volume (0.5ml) and mass motility score (3.74) during the dry 

seasori compared to those obtained during the wet season (0.3ml 

and 2.70, respectively). The sperm concentration during the wet 

season (4.25 x 10 9 /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°c for 5 or 120 minutes were 

379 



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 useable 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. 

Semen Characteristics of Santa 
Ines and Brazilian Somali Sheep 

A one year study was conducted with ten rams (5 Santa Ines 
and 5 Somali) to evaluate and compare the semen characteristics 
of these two breeds during the 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) we-re found among breeds for 
forward and individual sperm motility in semen incubated at 37°c 
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 ejaculate 
volume and lower sperm concentration compared to the wet season. 
N o s t a t i s t i c a 1 d i f-f e r e n c e s ( P > 0 • 0 5 ) w e r e f o u n d f o r f o r w a r d a n d 
individual sperm motility among bteeds or seasons. 

In conclusion, the fresh semen of the Santa Ines was hig~er 

overall than the Somali breed. Both breeds during both seasons 
produced semen with good fertilizing capability based on the 
thermostress test at 37°C incubation for 5 and 120 minutes. 

Puberty in the Female Breeds of Hair Sheep 

This experiment was carried out with 112 ewe lambs (32 
Morada Nova, 63 Brazilian Somali and 17 Santa Ines) grazed on 
native range (from 7:00a.m. to 4:00p.m.) of the National Goat 
Research Center. Weights were recorded at birth and at four-week 
intervals until the first puberal estrus. The date, time of day 
and body weights were recorded to obtain the age and weight at 
first puberal estrus. Approximately 40-60 hours after estrus was 
de t e c t'e d using teaser rams, the ovaries of each 1 am b were 
observed via laparotomy to determine the occurrence and rate of 
prepuberal and puberal ovulations. 

The body weights both at birth and at weaning were 
statistically different among breeds (P<0.01). Brazilian Somali 
(2.0, 13.2kg) were lighter than Santa Ines (2.6, 19.lkg); the 
Morada Nova (2.2, 16.4 kg) breed was intermediate. Single born 
ewe lambs showed heavier body weight (P<0.01) at birth and at 
weaning (2.6, 18.4kg) compared to those from multiple births 
(2.0, 14.0kg). 
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The Santa In~s breed (24.0kg) was statistically (P<0.05) 

heavier at puberty than the Morada Nova (21.2kg) and Brazilian 

S o m a 1 i ( 1 9 • 7 k g ) . T h e 1 a t t e r t w o b r e e-d -s d i d n o t d i f f e r 

statistically (P>0.05). There was no difference (P>0.05) for 

weight or age at puberty due to type of birth. The advantage of 

single compared to twin born lambs in body weight at birth and at 

w e a n i n g w a s 1 o s t a s t h e a n i.m a 1 s a p p r o a c h e d p u· b e r t y . T w i n b o r n 

ewe lambs were neither lighter nor younger at puberty (22.lkg and 

304.8 days) than singles (21.lkg and 312.4 days, P>0.05). No 

differences (P>0.05) were found among breeds for age at puberty. 

A strong tendency existed for heavier lambs to reach puberty 

at a younger age than lighter lambs when data from all breeds 

were pooled. This is shown by the significant negative 

correlation (P<0.05) between body weight at weaning (r = -0.485) 

and at puberty (r = -0.290) with age. Also, positive significant 

(P<0.05) correlation coefficients existed between body weight at 

puberty and at birth (r = 0.595) and at weaning (r = 0.715). 

Differences among breeds in occurrence or rate of ovulation 

were not significant (P>0.05). All ewes ovulated at puberal 

estrus with a mean ovulation rate of 1.31. During the prepuberal 

period, 77.3 percent of the ewes ovulated with an ovulation rate 

of 1.15. This indicates that the majority of ewe lambs ovulate 

first without estrus. This ovulation is then followed by 

ovulation accompanied by behavioral (puberal) estrus. The right 

ovary was found to be significantly (P<0.01) more active (62.8%) 

than the left ovary (37.2%) during the prepuberal period, a 

difference that seemed to disappear at the puberal ovulation 

(49.6 and 50.4%). 

In conclusion, ewe lambs demonstrate first puberal estrus at 

any time of the year, indicating that onset of puberty is not 

affected by environment. Mean body weight at puberty represents 

72.l percent of adult live body weight of the dams at lambing. 

Weight of lambs at puberty was negatively correlated with age at 

puberty indicating that heavier lambs reach puberty at a younger 

age than lighter lambs. The Morada Nova breed tended to have a 

higher ovulation rate than the Brazilian Somali or the Santa 

In@s. A total of 77.3 percent of the ewe lambs ovulated without 

estrus during the prepuberal period. The fact that lambs at 

puberty achieved 72.1 percent of their adult weight at a mean 

age of 306 days indicates that the lambs could be bred to 

conceive during the first year of life in order to increase 

lifetime productivity. 

Reproductive Capabilities of Three 
Genotypes of Sheep Under Two 
Nutrition-Management Systems 

This study was conducted with 72 ewe lambs beginning at 

weaning ,(24 each Morada Nova, Santa In~s and Brazilian Somali 

breeds) equally assigned to two nutrition-management systems (fed 

in confinement and native pasture). In confinement, the ewe 

lambs received chopped elephant grass ad libitum plus one percent 
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of their body weight per day of a concentrate mixture (cottonseed 
meal and chopped corn) containing 16 percent crude protein and 75 
percent TON. Feed intake was measured only for the confinement 
group. 

Overall mean age and weight at puberty, regardless of breed 
and nutrition-management, was 303.5 days and 25.2kg, 
respectively. A significant effect of nutrition-management on 
puberty was found. For the three breeds combined, the lambs in 
confinement reached puberty at 250.2 days of age and 28.2kg body 
weight compared to 356.8 days of age and 22.2kg body weieht for 
ewes on native pasture (P<0.01). The Brazilian Somali and Morada 
Nova sheep showed lighter weights than the Santa In~s. The 
Brazilian Somali attained puberty at an older age than both 
Morada Nova and Santa In~s. The ovulation rate at puberty tended 
to be higher (P>0.05) in ewes fed on native range (1.17) compared 
to confinement (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 (June 1982-May 1984) shows that the 
Morada Nova sheep have a higher ovulation rate (1.4 and 1.7) than 
the Santa In~s (1.3 and 1.1) and Bq1zilian Somali (1.3 and 1.5) 
under confinement and native pasture, respectively. No sea~onal 
effect was found f~r ovulation rate, incidence of ovulation and 
incidence of estrus. A higher ov.ulation rate was found in sheep 
grazing 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 group 
of sheep was higher than in sheep fed on native pasture. More 
information will be provided when all post-pubertal experimental 
data is statistically analyzed. However, the following 
conclusions can be anticipated: 

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

2, Ewe lambs (breeds combined) fed in confinement attained 
puberty 106.6 days younger and 6kg heavier than ewe lambs fed in 
native pasture. 

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

4. The Morada Nova and Santa In~s 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. 
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5. 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. 

6. Ewes maintained in native pasture showed a higher 

ovulation rate than ewes in confinement, as was also shown for 

puberal ovulation. 

7. No sea~onal 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. 

Pregnancy Diagnosis in Sheep 
Using Ultrasound 

A total of 112 mature ewes (32 Morada Nova, 29 Santa In~s 

and 51 Brazilian Somali) were checked for pregnancy using 

ultrasound (Scanopreg, mod 738). The individual ewes varied from 

53 to 105 days post fertile breeding with an overall breed 

average of 92.2 days of gestation. 

The accuracy of diagnosis for all breeds based on the 

lambing information was 92% with values of 81.3% for Morada Nova, 

100% for Santa In~s and 94.1% for the Brazilian Somali. The 

percent accuracy in diagnasing animals that were pregnant was 

100% over all br~eds. The accuracy in diagnosing ewes that were 

not pregnant was 59.1% over all breeds and varied form 33.3% for 

Morada Nova, 70% for Brazilian Somali and 100% for Santa Ines. 

In conclusion, the correct diagnosis of 92% associated with 

the simple operating skill necessary, enables the ultrasound 

technique to be introduced for pregnancy diagnosis in sheep of 

Northeast Brazil as a routine practice to detect barren ewes and 

expose them to an alternate management to improve reproductive 

efficiency. 

Influence of First Suckling on 
Survivability of Newborn Lambs 

This study was conducted at the National Goat Research 

Center with three breeds of hair sheep (Morada Nova, Santa In~s 

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 weight at birth and the 

interval from lambing to first suckling. The mean interval from 

parturition to first suckling was significantly shorter in Morada 

Nova (22.2min) than in Brazilian Somali (28min) and Santa In~s 

(41.2min). 
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The Morada Nova breed had a higher proportion of twinning 
(1.47) than Santa In~s (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 than in 
Brazilian Somali and Santa Ines. This may be due to the higher 
incidence of twins and the resulting lower birth weight in the 
Morada 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 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). 

IN MEMORIUM 

Dr. Gerardo Sim 6n Riera Guzman , co - au tho r of this and two 
subsequent papers, was killed in an automobile accident in his 
home country of Bolivia on September 6, 1936. His tenure as an 
IICA consultant at the National Goat Research Center is 
remembered for his effective contributions toward the development 
of research philosophy and organization, as well as leadership in 
the reproduction area. He subsequently served as a Research 
Associate Professor at Utah State University, with 
responsibilities in the SR-CRSP reproduction project. His 
colleagues regret his untimely death, just as he was resuming a 
career of service to his native country, where earlier he had 
served as Executive Director of the Bolivian Institute for 
Agricultural Technology. 
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DESCRIPTIVE RESEARCH IN REPRODUCTION AND RELATED PHENOMENA 

W • C • Foote , G . S • Riera and A . A • s.i mp 1 i c i o 

Utah State University 
and National Goat Research Center (EMBRAPA) 

ABSTRACT - This paper reports results of research carried out 

primarily with the producers and also in the Center on 

reproduGtion and production in goats and sheep. A high 

reproduction ·potential exists in producer goat flocks measured 

under conditions of traditional management. Production losses 

occur due to infertility, high abortion rate, high postnatal kid 

loss and poor growth rate of kids. Reproduction in producer 

flocks can be increased by introducing improved low cost 

management practices including weaning, restricted breeding 

s.eason, navel disinfection, culling of nonproductive breeding 

stock and selection and/or exchange of breeding males. High 

incidence ()f supernumerary teats and moderate incidence of 

polledness might be related to decreased reproductive 

performance. Producers respond positively to practices they can 

apply and observe to be beneficial. Major factors that limit 

reproduction performance include light weight and delayed 

puberty, long interval between parturition and the following 

conception, and kid mortality. Some management practices are not 

applicable to the needs and resources available to all producers. 

Detailed quantified information is also presented for each 

researeh project and trait studied. 

Index terms: Goat, Hair sheep, Reproduction, Production, 

Management systems. 

PESQUISA DESCRITIVA EM REPRODupro E FENDMENOS RELACIONADOS 

RESUMO - Este trabalho relata resultados de pesquisa obtidos 

primariamente a n1vel de produtor e tambem no CNPC en parametros 

de produ~ao e reprodu~ao de caprinos e ovinos deslanados. Um 

alto potencial reprodutivo foi encontrado a n1v~l de produtor nas 

condi~oes de manejo tradicional. Decrescimos no potencial 

produtivo e reprodutivo ocorrem devido a infertilidade, altas 

taxas de aborto, altas taxas de mortalidade de cabritos, e baixas 

taxas de crescimento. 0 desempenho reprodutivo a nlvel de 

produtor pode ser aumentado atraves da introdu~ao de praticas de 

manejo de baixo custo, incluindo desmame, monta estacionada, 

desinfec~ao do umbigo, descarte orientado e sele~ao e/ou troca de 

reprodutores. Uma alta incid~ncia de tetas supranumerarias e 

moderada incid.~ncia de animals mochos podem es tar ·relacionados 

com o de c res c i mo no pot enc i a 1 rep rod u·t iv o. 0 s prod u tores 

respondem positivamente ao uso de praticas simples no manejo de 

caprinos que podem ser adotadas com facilidade e proporcionem 

resposta' vis1vel. Dentre os fatores que mais limitan o potencial 

reprodutivo podem ser incluidos: baixo peso corporal e puberdade 

tardia, longo intervalo entre o parto e a concep~ao, e alta 
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mortalidade de cabritos. Algumas das prAticas de· manejo 
recomendadas, entretanto, nao Sao aplic~veis a todos OS 
produtores, e dependem das necessid~des e recursos dispon1veis. 
Informa~oes detalhadas de cada projeto de pesquisa e parametros 
estudados s~o apresentadas. 

Termos para i~dexa~io; Caprinos, Ovinos deslanados, Produ~io, 
R e p r o d u ~i o , S i s t e ma s d e ma n e j o • 

Introduction 

The research included in this paper is that conducted 
primarily with producers and also in the Center. It describes 
reproduction and production responses to traditional management 
practices as well as selected management practices. Although 
complete contr.ol was not possible in all of these studies, the 
results are interpretable for comparative purposes, to measure 
general responses and determine the willingness of the producer 
to trust and apply new practices. In addition, results of some 
of these studies have provided a useful measure of over~ll 
reproduction and production performance for goats and sheep. 

General conclusions and recommended alternative management 
practices for research presented in this and the preceding paper 
are presented as pa~t of this paper. 

The scientists primarily invo·lved in our research are the 
same as those acknowledged in the preceding paper. 

Research Results 

On-farm Reproduction and Production Performance of Goats 

This study was conducted in five municipalities (Caninde, 
Independ~ncia, Granja, Sobral end Taua) with two to three flocks 
in each municipality and a total of 17 farms during a three year 
period (October 1981 to September 1984). The type of goats were 
prim a r i 1 y non des c rip t S R.D, but this varied fr cm f 1 o ck to f 1 o ck 
due to the degree of crossbreeding with Nubian or Bhuj goats. 
One herd in each municipality served as a control flock; it was 
manage'd traditionally to establish the constraints and the 
reproduction and production potential of the goats. Manage~ent 
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 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. 
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The data collected were: flock structure, frequency of some 
visible congenital defects, frequency of kidding throughout the 
y e a r , k i d d i n g p e r c e n t a g e , t y p e o f b i r t h., k i d d i n g i n t e r v a 1 , 

kidding rate, age at first kidding, mortality rate, interval 
between parturition and the first postpartum estrus. 

The information obtained at the initiation of the study 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, 
yearling,s 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 
f 1 o ck s (Tab 1 e 1). Tab 1 e 1 a 1 so shows mean body weigh ts by 
category. The estimated coefficient of variation indicates that 
a high variation exists among and within farms. Concerning the 
incidence of two congenital defects, 29.7% of the animals have 
~upernumerary teats and 9.4% of the animals are polled. The 
males showed a 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. 

Kiddings in Northeast Brazil occur throughout the year, 
showing that the goats are continuous breeders. Preliminary and 
partial information shows that 29.2% of the kiddings occur du~ing 
t h e w e, t s e a s o n j n d 7 0 . 8 % o c c u r d u r i n g t h e d r y s e a s o n . T h e 
overall prolific~cy in the five control farms was 1.29 (1712 kids 
born/1323 kiddings), indicating that 71% and 29% of the kiddings 
were singles and twins, respect-ively. No variation in 
prolificacy was found among years (1.30, 1.29 and 1.29 for the 
first, second and third years, respect-tively), but among farms, 
the variation was from 1.13 ~~ 1.51. The estimated interval 
between kidding s was 2 9 1. 8 ± ·' Z'8. 4 days with a co e ff i c i en t 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 among years and farms. The sex ratio was 50.8 and 49.2% 
for males and females, respectively, with no differences were 

found among farms. 

The mean body weights of does at parturition and birth 
weights of kids are given in Table 2. No substantial variation 
in birth weights of kids were found between seasons. However, 
some f·arms had heavier birth weights than others. This may be 

due in .some degree to crossbreeding with a larger breed. The 
same effect was observed with weight of does at kidding. 
Howeyer, greater parturition weights were recorded from does 
k id d 1 n g m u 1 t i p 'l e s ( 3 1 : 9 kg ) t ha n t h o s e k i d d i n g s i n g 1 e s ( 2 7 . 8 kg ) . 
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TABLE 1. Mean(± SD) live body weight and pro~ortion of animals 
by category at the beeinning of ~he project. 

Category 2 

Females 

Adults 
Yearlings 
Kids 

Subtotal 

Males 

Adults 
Yearlings 
Kids 

Subtotal 

Total 

N 

2 '2 5 5 
833 
282 

3,373 

177 
583 
248 

1'008 

4 '3 7 9 

% 

51. 5 
19. 0 

6 . 5 

77. 0 

4.0 
13.3 

5 . 7 

2 3. 0 

100.0 

Live Body 
Weight (kg) 

30.6 ± 8.65 
17.2 + 4.74 

6.8 ± 3.79 

35.8 ± 
16.7 ± 

5.9 ± 

13.46 
4. 30 
3.50 

c.v. 

28. 3 
2 7. 6 
5 5. 7 

3 6. 3 
2 5. 7 
5 9. 8 

1 Total number of animals in 22 farm~ in 5 municipalities at the 
beginning of the project before the selection of producer 
cooperators. 

2 Adults= one year of age or older; yearlings= from weaning age 
up to one year; kids = from birth to weaning age. 

The overall mortality rate was 21.6%. Mortality varied 
among farms (9.8 to 36.3%). These differences are probably due 
to the differential management used in each particular farm and 
also the limited feed resources available for a proper stocking 
rate. The age of kids at ~hich a major loss occurred was 0-7 and 
31-180 days. The incidence of mortality throughout the year is 
not yet available. However, it can be anticipated that the 
majority of births occurred during the dry season and kid losses 
occurred due to deficient lactation of the does. Kid losses at 
advanced ages (31-180 days of age) might be due to the transition 
from the dry season, which is characterized by deficient grazing 
conditions, to the rainy season with the consequent stress on 
sick and weak goats. 

Additional information has· shown that some management 
practices improve reproductive and productive performance. When 
a restricted breeding period (October-November) was imposed on a 
private farm, 95.7% of the does were bred with 83% fertility at 
parturition, 1.1% abortion rate and 3.2% mortality rate from 
birth to six months of age (Table 3) compared to 92.2, 5.9 and 
25.7% fertility, abortion and mortality rates, respectively, in 
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TABLE 2. Mean live body weights (kg) of does at parturition and 
kids at birth by farm and season. 

Wt. at Birth of Kids Wt. at Parturition of Does 

Farm Dry 1 Wet Combined Singles 2 Multiples Combined 

Caninde 2. 6 2 • 5 2 . 6 2 7. 6 31. 8 2 9. 7 
Granja 2. 3 2. 5 2.4 2 4 . .7 2 8. 0 2 6. 3 
Independencia 2. 8 2. 7 2 • 7 2 8 • 1 35. 0 31. 6 
Sobral 2.3 2. 4 2 . 7 31. 6 36.9 34.3 
Taua 2 • 7 2 • 6 2 • 7 2 7 • 1 2 7. 9 2 7. 5 

Mean 2 • 5 2. 5 2 • 6 2 7. 8 31. 9 2 9 • 9 
---------------· 
1 Dry and wet season. 
2 Single or multiple parturition of does. 

the control farm. Prolificacy was similar in both farms (1.61 vs. 
1.59). Additional information on sex ratio, percent of twinning 
and birth weight of kids is also presented in Table 3. 

The practice of weaning is one which showed difficulties in 
e s t a b 1, i s h i n g a n <l a d o p t i o n b y t h e p r o d u c e r b e c a u s e o f i t s 
limitations in cbst 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 9Vailability and when milk 
production was the highest. When the weaning practice was 
applied during the dry season, the problem reversed, and the 
weaning practice was accepted. This observation truly proves 
that not all technological reco.mmendations are accepted by the 
producer, and a technical and economical validation is required 
before innovative management practices can be recommended for 
implementation through an outreach program. 

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

More detailed information will be given after the completion 
of an MS thesis which is in preparation from this project by an 
EMBRAPA scientist, Jose U. Alves, at Santa Maria University. 

Length of Estrous Cycle and Period in Sheep 

This study was conducted at the National Goat Research Center 
to evaluate the influence of breed (Morada Nova, Santa In~s and 
Brazilian Somali), year (1978-1980) and season (dry and wet) on 
the duration of estrous period and estrous cycle. 
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T AB L E 3 • R e p I'.' o d u c t i v e p e r f o I'.' m a n c e o f g o a t s e x p o s .e d t o a 
l'.'estl'.'icted bl'.'eeding season compal'.'ed to goats in the contt:'ol 
farm (1981 - 1983). 

Repl'.'oductive Tl'.'aits 

Does exposed to male 
Does bl'.'ed 
Fel'.'tility !'.'ate 
Abol'.'tion !'.'ate 
Kid mol'.'tality l'.'ate 1 

Kids b o I'.' n 

Male 
Female 

Type of parturition 

Singles 
Multiples 

Kid body wt. at birth (kg) 

Singles 
Multiples 

Flock with 
Bl'.'eeding Season 
---------

n 

187 
179 
155 

2 
8 

250 

132 
118 

155 

62 
93 

2.30 
2 • 0 5 

% 

100.0 
9 5 . 7 
82.9 

1 • 1 
3 . 2 

100.0 
----

52.8 
!1 7 . 2 

100.0 
----

40.0 
60.0 

1 Kid mol'.'tality from bit:'th to 6 months of age. 

Contt:'ol Flock 
------------

n 

204 

188 
1 2 
77 

300 

162 
138 

188 

88 
100 

% 
--------

2.65 
2.35 

100.0 

9 2 . 2 
5. 9 

2 5 . 7 

100.0 
----

5 4. 0 
46.0 

100.0 
------

46.8 
53.2 

All ewes were managed and grazed together in native pasture 
with water, salt and bonemeal, ad libitum, for a pel'.'iod of tht:'ee 
years. Control fol'.' internal pal'.'as.ites and vaccinations against 
foot and mouth disease wel'.'e also pl'.'ovided. 

The dl'.'y and wet seasons wel'.'e arbitl'.'at:'ily 
periods from July to Febl'.'uary and from 
respectively. 

established as the 
March to July, 

The ewes were exposed to vasectomized rams 
estrus detection .and the observations were made 
(6-7a.m.) and in the ev.ening (4-6p.m.) as well 
during the gl'.'azing houl'.'s (7a.m.-4p.m.). 

continuously for 
in the mornings 

a s i n ~t h e f i e 1 d 

The ovet:'all (breed, season, age and year combined) mean 
dul'.'ation of the estrous pel'.'iod was 31.3 ± 0.34 (6-96) houl'.'s. No 
statistical differences were found among bl'.'ee\}s, years, ol'.' 
seasons, or for the interaction among these v~riables. 

The overall mean estrous cycle length was .18.2 ± 0.1 (7-43) 
days. It appears to be longer than the majority of literature 
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reports, which indicate about 16.5-17.0 days of estrous cycle 
duration. Statistical differences (P<0.05) were found among 
breeds. Morada Nova ewes showed a shorter-(17.4 days) estrous 
cycle than Somali (18.9 days). The length of estrous cycle for 
Somalis did not differ from Santa In~s ewes, and this breed 
failed to show significant differences (P>0.05) compared to 
Morada Nova ewes. 

The duration of estrous periods and cycles by class 
intervals are shown in Tables 4 and 5. The majority of the 
estrous p·eriods (78.6%) were approximately 30 (24-36) hours, and 
7.4% and 14.0% were short and long, respectively. 

TABLE 4. Overall frequency distribution for estrous periods and 
estrous cycles in sheep. 

Glass Intervals 

Estrous Period (hours) 

6 - 18 
24 - 36 
42 - 60 
60 

Total 

(short) 
(normal) 
(long) 
(longer) 

Estrous Cycle (days) 

16 
16 - 19 
19 

Total 

(short) 
(normal) 
(long) 

n 

66 
705 
115 

1 1 

897 

27 
635 

58 

720 

% 

7. 4 
7 8 . 6 
i·2. 8 
1. 2 

100.0 

3. 7 
88.2 

8. 1 

100.0 

From the overall estrous cycles observed, 3.7, 88.2 and 8.1 
percent were classified as short, normal and long estrous cycles. 
A significant proportion of long estrous cycles of 34 and 35 days 
were recorded indicating that probably one estrous was missed 
between two detected estrous periods. Table 5 shows that the 
Morada Nova breed had a greater pr6portion of normal length 
estrous cycles compared to the other two breeds. The Brazilian 
Somali breed showed a higher proportion of long estrous cycles. 

In conclusion, the data indicate tbat the length of the 
estrous period was not influenced by breed, year or season. 
There was statistical difference among breeds for estrous cycle 
duration. The sheep in Northeast Brazil have the potential to be 
bred any time of the year, when proper management is provided, 
indicating that they behave as continuous breeders. 
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TABLE 5. Frequency distribution for estrous cycles by breed of 
hair sheep. 

Morada Nova Santa In~s B . Somali 
Class 
Intervals (days) n % n % n % 

< 16 (short) 7 2. 9 8 3. 7 12 4 . 6 
16 - 19 (normal) 233 9 5. 1 189 8 7. 9 213 81. 9 

> 19 (long) 5 2. 0 18 
8 · '' 35 13 • 5 

Total 245 100.0 215 100.0 260 100.0 

Postpartum Interval (PPI) in Sheep 

This study was conducted at the National Goat Research 
Center to evaluate the influence· of breed, year, type of 
parturition and age of the ewe on the length of the postpartum 
interval. All ewes were managed in one flock on native pasture. 
A total of 279 postpartum intervals were recorded in ewes exposed 
to teaser rams immediately after the lambing season was 
initiated. 

The overall mean PPI was 65.0 ± 1.42 days. Statistical 
differences were found among breeds, type of parturition (P<0.05) 
and years (P<0.01), and no differences were found among age of 
the ewes (P>0.05). The Santa In~s breed showed statistically 
longer (77.0 days) PPI compared to Brazilian Somalis (61.9 days) 
and Morada Nova (65.0 days). Ewes lambing twins returned to the 
first PP estrus significantly later (72~3 days) than ewes lambing 
singles (63.7 days), During the year 1982, the ewes showed 
significantly shorter PPI (53 days) tha< during 1980 (66.6 days) 
and 1981 (84.4 days). This performance was probably due to 
better weather conditions which provided an increased feed 
availability during the 1982 year. 

In conclusion, the Santa Ines breed showed a longer PPI, the 
B r a z i 1 i a n S o m a 1 i s a s· h o r t e r , a n d t h e M o r a d a N o v a w a s 
intermediate. This performance indicates that the shorter 
postpa~tum interval in the Brazilian Somali breed may result from 
better adaptation to the drought conditions of Northeast Brazil. 

General Conclusions 

1. Some differences occur among genotypes for both sheep and 
goats. These are primarily related to body size and to ovulation 
rate. 

2. Both male and female sheep and goats breed and are fertile 
throughout the year. There is no appreciable change in fertility 
or in ovulation rate. 
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3. Seasonal differences that do occur in reproduction appear to 
be due to changes in the availablity of quantity and quality of 
feed. 

4. Increased reproductive performance could likely b~ achieved 
by changing management to fit reproduction and production cycles 
to feed production cycles. 

5. The native pasture, under the conditions in which the studies 
were conducted, appeared to provide at least minimal nutrient 
r e q u i r e m e n t s f o r r ·e p r o d u c t i o n . I m p r o v e d n u t r i t i o n , t h r o u g h 
s up p 1 em e·n ta t-1 on or a cc es s · to be t t e r pas tu re , w o u 1 d inc re as e 
performance for some reproduction processes, such as increased 
growth rate to produce better developed, heavier animals at 

puberty; improved development of fetus during late gestation; 
decreased abortion; increased postpartum survival; and improved 
milk production by the dam during early lactation. 

6. Improved nutrition can increase weight at puberty (sheep and 
goata) of males and females with some reduction in age at 
puberty, and improve reproductive performance at parturition and 
postpartum (dam and offspring) in goats. 

7. High reproduction potential exists in the producer flocks of 
goats measured under conditions of traditional management (f l-0ck 
size of 100 to 6QO). These potentials are not achieved because 

, I 
o f i n a d e q u a t e ma n,a g e me n t • La c k o f r e s o u r c e s t o p r o d u c e r s o f t en 
limits their ability to improve management. 

Reproduction and 
i n £ e r t i 1 i t y _, _ h i g h a b o r t i o n 
later probably associated 
growth rate of kids. 

production losses occur due to 
r a t e s·; · h i g h k i d 1 o s s ( n e on a ta 1 and 
with feed availability), and poor 

- Reproduction in producer flocks can be increased by proper 
use of management practices including early weaning (care must be 
taken to avoid mastitis in higher lactating dams), restricted 
breeding season, navel disinfection, culling of nonproductive 
breeding stock, and selection of breeding males from other 

flocks. 

- Certain traits occurring in producer flocks, such as a 
high incidence of supernumerary teats and moderate incidence of 
polledness, may be related to decreased reproductive performance, 
although exact relationships have not been established. The 
noted high incidence of divided scrotum might be beneficial; a 
divided scrotum may improve semen quality and thus affect 

fertility. 

- Producers respond to practices which they can apply and 
observe to be b~neficial. 

8. Major factors that limit reproductive performance include 
light weight and delayed age at puberty, low fertility, and a 
relatively long postpartum interval. 
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9. Major factors that are available to increase reproductive 
performance include year-round breeding by both males and females 
and reasonably high prolificacy. 

10. The average lambing interval measured in some producer 
flocks is less than once a year but the period from parturitio'n 
to conception is long under conditions of continuous breeding, 
indicating reduced fertility. 

11. Ultrasound provides an accurate, 
pregnancy diagnosis as a management tool 
performance. 

simple procedure for 
to improve reproductive 

12, Important differences occur among years for all traits 
measured. The causes for those differences have not been 
id en t ff i e d but are assumed to re 1 ate prim a r i 1 y to var i a t lo n in 
climate and to feed quantity and quality availability. 

13. The same technology (management practices) cannot apply to 
all producers. Management practices must he selected to meet the 
needs and resources of individual producers. 

Recommended Alternative Management Practices to 
Increase Reproductive Performance in Sheep and 

- Goats in Northeast Brazil 

The use of these practices 
resources and production constraints 

depends on the 
to the producer. 

available 

1. Develop and adopt some form of record keeping commensurate 
with resources of producer. If written records are not possible, 
then marking high producing or low or non-producing animals can 
be used to introduce a recording system. 

2. Restrict the breeding season 
days for goats) to provide a 
parturition period. 

(i.e. 45 days for sheep and 60 
shorter and better managed 

3 • B r e e d t o g i v e b i r t h a· t a n e s t i m a t e d o n e t o t w o m o TJ. t h s a f t e r 
the beginning of the rainy season, to take advantage of increased 
feed (or improved nutrition during late pregnancy, growth of 
offspring, and increased milk production of dam. 

4. Wean offspring prior to puberty, select replacement females 
and p 1 ace them on the bes t feed a v a i 1 ab 1 e so they w i 1 1 be l· a r g er 
and better developed for breeding. 

5. Separate male offspring from dams, or 
unplanned matings. Use penis detachment 
separate (puberty). 

sterilize, to avoid 
to estimate time to 

6 .. Obtain breeding 
encourage selection 
inbreeding. 

males from outside own flock. 
of better quality males and 

This will 
eliminate 
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7. Disinfect the navel. The use of 10% iodine at birth can 

significantly reduce early post natal loss. 

8. Evaluate each animal in the breeding flock each year and 

remove unhealthy, non-reproducing animals. 

9. Check the testicles and penis as well as the general health 

of breeding males just before the breeding period, to evaluate 

for potential fertility and breeding problems. 

10. Plae!e pregnant females on 

supplement during the last one 

early lactation. 

best pasture available or on 

to two months of pregnancy and 

11. Diagnose for pregnancy. Nonpregnant females can be 

identified for culling at the most economical time or placed on 

lower quality pasture. Pregnancy diagnosis can be made using 

painted teaser males beginning at the end of the breeding season 

(or painted fertile males during the breeding season) or by use 

of ultrasound equipment (i.e. as a service by the EMATER) at 

about 60 days after the end of the breeding period. 

12. If production of offspring more frequently than once a year 

is profitable, planned periods of breeding should be established 

to shorten the parturition interval and take advantage of annual 

feed production cycles. 
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BREEDING SEASON EFFECTS ON REPRODUCTIVE PERFORMANCE, 

BODY WEIGHT AND MILK PRODUCTION OF NATIVE GOATS 

GRAZING CAATINGA RANGE IN GEAR~ 

H.J. Burstein, W. L. Johnson, T. W. Ropb and N. N. Barros 

North Carolina State University and 

National Goat Research Center (EMBRAPA) 

ABSTRACT - Fifty-four native does were used in a study to 

evaluate the effect of breeding season on reproductive 

performance, body weight and milk production. The treatments 

(TRT) were as follows: (A) half the does were ran~omly assigned 

to the October 1983 breeding season (mid-dry season); (B) the 

other half to the January 1984 breeding season (early wet season, 

considered traditional). The kidding seasons were i~ March (mid

wet season) and June (mid-dry season) for TRTs (A) and (B). TRT 

(A) had a greater mean maximum weight g a in th .an .TR T ( B), 2. 4 vs 

0 • 4 kg ( p < . 0 5 ) a n d a 1 s 0 a 1 0 w e r m e a n ma x i m um- w e i g h t 1 0 s s , - 3 . 8 v s 

-8.4kg (P<.01). Kidding rate was higher (P<.05) for TRT (A) than 

TRT (B), 1.7 vs 1.3 kids/doe. Mean total milk production for TRT 

(A) was higher (P<.01) than for TRT (B), 55.8 vs 22.9 

kg/head/lactation. This result can.be.attributed to lactation 

length, 7 vs 4 months for TRTs (A) and (B), because there was no 

difference (P>.05) in the mean individual production/day between 

t he t w o b r e e d in g g r o u p s , 0 . 3 0 kg v s. 0 . 2 7 kg f o r T RT s ( A ) a n d ( B ) . 

Index terms: Goats, Semi-arid tropics, Breeding season, Milk 

production, Native .range. 

0 EFEITO DA ESTACAO DE MONTA SOBRE COMPORTAMENTO 

REPRODUTIVO E PONDERAL E PRODU9AO DE LEITE 

DAS CABRAS NATIVAS NA CAATINGA CEARENSE 

RESUMO - Um ensaio utilizando 54 cabras das ra~as nativas e SRO 

foi desenvolvido para avaliar-se o efeito da esta~ao de monta no 

comportamento reprodutivo e pohderal e na pr~du~ao de leite. Os 

tratamentos (TRT) foram os seguintes: (A) a metade das cabras 

escolhidas ao acaso for~m cobertas em o~t. 1983 (epoca seca); 

(B) a outra metade em janeiro 1984 (epoca chuvosa, considerada 

tradic·ional). As pari<;oes ocorreram em mar<;o (epoca chuvosa) e 

j u n ho ( ep o ca sec a) par a TR Ts (A) e ( B). TR T (A) t eve um a media de 

g an ho de peso maxim o ma i or do q u e TR T ( B) , 2. 5 vs • 4 kg ( P <. o· 5) e 

um a media de per d a de peso maxim o men or, - 3. 8 vs - 8. 4 kg ( P <. 0 1). 

TRT (A) teve mais cabritos/cabe<;a do que TRT (B); 1.7 vs 1.3 

( P < . O 5 ) . TR T ( A) p rod u z i u , em med i a , ma i s 1 e i t e to ta 1 ( P < . 0 1 ) 

do q u e TR T ( B) , 5 5. 8 vs 2 2. 9 kg I cab e ~a I 1 act a ~a o. Es t e res u 1 tad o 

pode ser atribuido a dura<;ao de lacta<;ao porque nao houve uma 

diferen<;a (P>.05) na media da produ<;ao individual/dia, 0.30 vs 

0.27kg para TRTs (A) e (B). 

Termos para indexa~ao: Caprinos, Tropico semi-arido, Esta~ao de 

mo n ta , Prod u ~a o de 1 e i t e , Ca at in g a n a ti v a. 
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Introduction 

Goats, widely distributed tbroughouL ~~opical semi-arid 
Northeast Brazil, contribute significantly to the sub~istence 
smallholders' farm lncome and ecomonic security, especially in 
the harsh interior (sert~o). Native range (caatinga) is cammonly 
the sole source of forage t~ which ·these ani~als·have access 
(Gutierrez et al., 1981; Neumaier, 1986; Primov, 1982). One 
consequence of the highly seasonal rainfall in this region is a 
pronounced annual fluctuation in the quality and quantity of the 
caatinga feed supply. The adverse effects of the precipitous dry 
season d;e c 1 in e in for age av a i 1ab1 e to grazing stock have been 
documented by EMBRAPA. High kid mortality, one of the most 
crucial dry season losses, results from several factors. Two 
important ones are low birth weights and insufficient milk 
production by the dam, both of which are related to year-round 
maternal nutritional plane (Bellaver et al., 1979; Figueiredo et 
al., 1980a and 1980b; Melo Lima et al., 1983; Morand-Fehr & 
Sauvant, 1980; Nunes & Simplicio, 1980; Sachdeva et al., 1973; 
Shelton, 1978). 

Improved goat performance in the sertao must therefore be 
oriented towards improving the year-round nutrient supply. One 
such strategy is to manipulate the production cycle by changing 
the breeding season so that periods of physiological stress, 
hen c e h' i g h nu t r i f ~on a 1 d e ma n d , co inc i d e w i t h p e r i o d s o f ma x i mu m 
forage supply. 'This could be a means of more efficiently 
utilizing the existing yearly fluctuations in forage availability 
without' depending on costly supplementation schemes. Although 
ea r 1 y p r e g n a n <: y w o u 1 d co inc i d e w i t h. the d r y s ea s on , th i s p ha s e o f 
gestation does not carry a greater nutrient requirement than 
maintenance in goats (NRC~ 1981). EMBRAPA researchers have 
propo~ed a mid-dry season breeding corresponding to a mid-wet 
season kidding in order to maximize potential kid production 
(Figueiredo et al., 1980b; Nunes & Simplicio, 1980). This system 
opens an avenue for increasing length of lactation as well, by 
allowing for· kidding 3 months earlier in the year. 

The objective of this study was 
of changing the breeding season 
reproductive performance. 

Methods 

to investigate the effects 
on milk production and 

Fifty-four native does were assigried randomly to treaiments 
(TRT) as follows: (A) 28 to the October 1983 breeding season 
(mid-dry season); (B) 26 .to the January 1984 breeding season 
(early wet sea~onJ considered traditional). TRT (A) received an 
energy flush (1-00g maize/head/day) during "the breeding season in 
order to insure an adequate conception rate during the dry 
season .. TRT (B) did not receive a breeding flush and neither 
group received supplementation during lactation. The kidding 
seasons were in March (mid-wet season) and June (early dry 
season) for TRTs (A) and (B). The does were weighed once per 
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week over the duration of the trial and milked 2 tlmes/day, 3 

days/week from parturition until the following October 1, 1984, 

which resulted in a lactation lengt~ of 7 months for TRT (A) and 

4 months for TRT (B). Data on breeding and kidding performance 

were also collected. 

Results and Discussion 

As can be seen in Table 1, 
percentage than TRT (B); 57 vs 
apparent breed/TRT interaction in 
had a 17% kidding rate compared 
This difference alone accounted 
overall mean kidding percentages. 
and SRDs were combined within TRT, 
both TRTs (A) and (B). 

TRT (A) had a lower kidding 
69%. However, there was an 
that the October Marota does 
to 71% for the January does. 

for the apparently different 
When the data for the Canindes 

the kidding rate was 68% for 

TABLE 1 . Kidding performance of experimental does. 

OCTOBER - TRT (A) JANUARY - TRT ( B) 

BREED Bred Kidded % Bred Kidded 01 
lo 

Caninde 15 10 67 13 10 77 
SRO 7 5 7 l 6 3 50 
Maro ta 6 1 17 7 5 7 1 

-----
TOTAL 28 16 57 26 18 69 

Total offspring born (Table 2) did not appear to differ 

between TR.T (A) and TRT (B), 27 vs 24 kids. However there was a 

higher percentage of twin births i·n TRT (A) than TRT (B), 69 vs 

33%, or 1.7 vs 1.3 kids/doe, (Table 3) (P<.05). The higher 

twinning rate in the October does may be due to the energy flush, 

a practice which is know.n to increase ovulation rate in sheep 

(NRC, 1985). Table 4 shows that there were significant 

differences between the TRT groups in mean maximum weight gain 

and weight loss. Using kidding weight as the basis of 

calculation, the January does, when compared to the October does, 

gained 84% less weight, .t~ vs 2.5kg, (P<.05) and lost 220% more 

weight, 8.4 vs 3.8kg, (P<.Ol) between parturition and their 

subsequent breeding season. 

Table 5 shows that there was no significant breeding season 

effect (P>.05) for either mean individual daily milk yield or 

mean peak milk yield. There was, however, a highly significant 

difference (P<.Ol) in mean total lactational yield per doe, 55.8 

vs 22.9kg for TRTs (A) and (B), respectively. The higher 

production for TRT (A) compared to TRT (B) is due to their longer 

lactation interval, 7 vs 4 months. 
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TABLE 2 . Birth record:. single vs. twin births. 

OCTOBER - TRT (A) JANUARY - TRT ( B) 

BREED Single Twin Total % Twin Single Twin Total % Twin 
Caninde 4 6 10 60 6 4 10 40 
SRD 1 4 5 80 2 1 3 33 
Maro ta 0 1 1 100 4 1 5 20 

TOTAL 5 11 16 69 12 6 18 33 

TOTAL 
KIDS 5 22 27 12 12 24 
% Twin 
Kids 81. 5 50.0 

TABLE 3. 
season. 

Comparison of single vs twin frequencies by kidding 

Kidding·Season Total Births Mean 
Kids/Doe 

SD 

March 1984 16 1. 7a . 5 

June 1984 18 1. 3 b • 5 

a,b - Difference is significant (P<.05). 

TABLE 4. 
changes 
season. 

Comparisons by treatment 
(kg) between parturition 

group of doe body weight 
and subsequent breeding 

Maximum Weight Gain n 
(kg) 

Weight Change SD 

October - TRT (A) 13 2.5a 2 . 6 

January - TRT (B) 15 0.4b 2 .• 8 

Maximum Weight Loss 

October - TRT (A) 13 -3.8c 1. 9 

January - TRT ( B ) 15 -8.4d 2 . 1 

a, b Difference is significant (P<.05). 
c 'd Difference is significant (P<.Ol). 
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TABLE 5. Comparisons of mean milk production by breeding season. 

PRODUCTION 

Individual Daily ( g ) 

October - TRT (A) 
January - TRT ( B) 

Peak Daily ( g) 

October - TRT (A) 

January - TRT ( B) 

Total/Doe/Lactation (kg) 

October - TRT (A) 
January - TRT (B) 

n 

15 
15 

15 
15 

14 
14 

a,b - Difference is significant (P<.Ol). 

Conclusions 

Milk Yield 

309.3 
270.0 

624.2 
5 07. 8 

SD 

94.0 
106.6 

19 3. 0 
2 02. 9 

15. 0 
9.3 

The TRTs did not appear to affect birth rate except for the 

Marota breed. The higher twinning rate for TRT (A) is likely due 

to the energy flush which was provided to overcome possible 

difficulties with conception rate in the dry season. The 

differences in body weight changes between the breeding seasons 

were striking. The October group lost an average of 3.8kg 

primarily in early lactation, which they completely recovered by 

the following breeding season. The January does lost an average 

of 8.4kg mostly during the dry season after they had completed 

their lactation and were, therefore,· in much poorer condition for 

the next breeding period. It appears that due to the longer 

lactation interval, an October breeding season favors a larger 

total milk yield than can be obtained using the traditional 

January breeding season. Since the January group, although not 

lactating, was unable to meet their nutrient requirements for 

maintenance during the dry season, it seems unadvisable to 

attempt to maintain lactation during this period, unless a high 

level of supplemention can be provided. 
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FEEDING TO INFLUENCE AGE OF PUBERTY. IN MORADA NOVA SHEEP 

W. L. Johnson, N. N. Barros, E. R; de Olive-i·ra-, A. A. Simplicio 

and G. S. ·Riera 

North Carolina State University, 

National Goat Res~arch Center (EMBRAPA), 

and Utah State University 

ABSTRACT - Tropical bair sheep (Morada Nova breed) were utilized 

t o s t u d y · t h e e f f e c t o f e n_e r g y i n t a k e o n a g e a n d w e i g h t a t 

puberty. Twenty-four ewe-lambs, 140 ± 1.2 days of age and 

weighing 12.5 ± .25kg, were assigned to receive 50, 200, 350 or 

SOOg of maize grain per day (Tl, 2, 3 and 4, respectively) along 

wfth 150g of cottonseed cake and a ground maize stover/cob 

mixture ad libitum. Between the beginning of the experiment and 

first estrus, one l.amb was removed from T3 and one from T4 due to 

rumen disorders. Also, one lamb from Tl was removed for reasons 

not related to experimental treatments. The remaining 21 lambs 

gained at rates of 42 ± 6, 49 ± 5, 60 ± 8 and 74 ± 9g.day-l for 

Tl, 2, 3 and 4, respectively. First estrus, detected by 

vasectomized rams, was displayed at 283 ± 13, 294 ± 15, 310 ± 16 

and 266 .± 16 days of age and 19.l .± 1.2, 20.6 .± 1.2, 23.4 ± 2.0 

and 20.8 ± l.4kg of weight for the 4 treatment groups. Treatment 

differences ~ere not significant (P>.OS) for age or weight ·at 

first estrus. Pe~formance of Morada Nova ewe-lambs in this 

experiment indicates that post-weaning feeding should provide for 

average daily gains within the range of 35 to 75g.day- 1 ; that 

animal~ thus fed will display first estrus at 260-320 days of age 

( i r respective of weight) or at 1.8-:- .2 2 kg weight ( i r respective of 

age); and that: a higher energy intake level will not accelerate 

age of first estrus. 

Index terms: Hair sheep, Semiarid tropics, Energy 

supplementation, Growth rate, Age at puberty. 

ALIMENTA9AO PARA INFLUENCIAR A !DADE DE PUBERDADE NOS OVINOS 

TROPICAIS SEM LAO. 

RESUMO - Foram utilizados ovinos tropicals sem lao da ra~a Morada 

Nova para estudar o efeito de consumo de energia na idade e peso 

na puberdade. Vinte e quatro cordeiras, 140 ± 1.2 dias de idade e 

1 2 • 5 ± . 2 5.k g d e p es o , f o ram d es i g n a do s pa r a re c e be r 5 0 , 2 0 0 , 3 5 0 

ou 500 g/dia de farelo de milho (Tl, 2, 3, 4, respectivamente) 

juntam~nte com 150g de torta de algodio e uma mistura mo1da de 

restolho e sabugo de milho, ad libitum. Entre o come~o do experi

mento e primeiro estro, uma cordeira foi removido do grupo T3 e 

um a d o gr u po T 4 · d e .. v i do a d e s o rd ems no rumen. Tam b em um a cord e i r a 

foi retirado do grupo.Tl por razoes nio relacionadas ao trata

mento experimerital. As 21 cordeiras que permaneceram ganharam 

p e s o a t a x a s d e 4 2 ± 6 , 4 9 ± 5 , 6 0 ± 8 e 7 4 ± 9 g • d i a - 1 p o r ·T 1 , 

Z, 3 e 4, respectivamente. 0 primeiro estro, detectado por 

rufioes, foi manifestado na idade de 283 ± 13, 294 ± 15, 310 ± 16 

e 266 ± 16 dias e ao peso de 19.l ± 1.2, 20.6 ± 1.2, 23.4 ± 2.0 e 
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20.8 ± 1.4kg para os 4 grupos. Oiferen~as entre grupos de 
tratamento nao foram significativas .CP>.05) por idade ou peso no 
primeiro estro. 0 desempenho das cordeiras Morada Nova neste 
experimento indica que a dieta pos-desmame deve prover uma media 
de ganho diario entre 35 e 75 g.dia- 1 ; que animals alimentados 
desse modo apresentarao primeiro estro aos 260-320 dias de idade 
(independente de peso) ou aos 18-22kg de peso (independente de 
idad~); e que um consumo maior de energia nao val acelerar o 
aparecimento do primeiro estro. 

Term o s par a ind e xa ~a o: 0 vinos 
Suplementac;:ao de energia, 
puberdade. 

sem lao, Tropico semiarido, 
Taxa de crescimento, Idade 

Introduction 

na 

The economic return to a sheep production enterprise depends 
on several factors: genetic capacity oi the breed used, the level 
of management and nutrition imposed relative to the genetic 
capacity; and costs of major inputs such as feed. For replacement 
breeding females the age at which puberty (first estrus) is 
attained is an important determln.ant of the ewe's overall 
lifetime productivity and return above cost of rearing. 

Under normal caatinga conditions ewe-lambs of tropical hair 
breeds born at the beginning of the rainy season do not gain 
sufficient weight for breeding by the end of the subsequent dry 
season. Consequently lambs are bred either at a less than 
desirable weight, or so long after the rainy season starts that 
they will lamb in tue middle of the next dry season. Either 
option causes productivity to be lower than genetic potential. 

At tropical latitudes photoperiod is not a factor in 
determining the reproductive cycle of sheep (Dyrmundsson, 1973). 
This makes the level of feeding and management all the more 
imp o r tan t a s an i n f 1 u enc e on on s e t of p u be r t y (A 1 1 en & L·a mm in g , 
1961) by facilitating an adjustment of the breeding calendar to 
best take advantage of natural cycles in feed availability. 

With these factors in mind the present experiment was 
designed to test the effect of four levels of post-weaning energy 
intake on growth and the subsequent age and weight at puberty 
(defined as first manifest estrus) of Morada Nova ewe-lambs 
raised in confinement during the dry season, in Sobral. 

Materials and Methods 

At the National Center for Goat Research (CNPC), where this 
experiment was conducted, normal maximum and minimum monthly 
temperatures are 35 and 22°c, with little yearround variability. 
Mean precipitation is 759mm per year, usually falling entirely 
within the period of January to May. 
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Twenty-four Morada Nova ewe-lambs which had been weaned at 

about 112 days of age were assigned randomly to one of the four 

e x p e r i m e n t a 1 d i e t s s h o w n i n T a b 1 e 1. I n a d d i .t i o n t o t h e s e d i e t s 

all animals were offered a mixture of ground maize stover (70%) 

TABLE 1. Composition of post-weaning supplemental. diets fed to 

experimental Morada Nova ~we-lambs. 

Item 

Cottonseed cake, g 
Ground maize grain, g 
Total concentrate offered, g 
Dlgestible proteina, g 
Metabolizable energya, Meal 

1 

150 
50 

200 
33 
0.7 

Diet no. 

2 

per animal, 
150 
200 
350 

43 
1. 2 

3 

per day 
150 
350 
500 

53 
1 . 7 

4 

150 
500 
650 

63 
2. 3 

aEstimated from published values (National Research Council, 

1975). 

and gro,und maize _c
1
obs (30%), ad libitum. Animals were penned in 

groups of three, a~d received water and a common salt-bone meal 

mixture ad libitum~ Their initial age and weight were 140 ± 1.2 

days and 12.5 ± .25kg. Animals were weighed every 28 days; 

individual growth rates were estimated by linear regression of 

weight as a_ £unction of age be'tween the beginning of the 

experiment and the first weight after first overt estrus. An 

estimated weight at first estrus was calculated for each lamb 

with these regression coefficients, except for two lambs whose 

calculated weights seemed too deviant from actual weights 

recorded on the day following first estrus, and for which actual 

weights were thus used. Estrus was detected by exposing all lambs 

twice daily to teaser rams; lambs in estrus were bred to intact 

rams. Pregnancy was diagnosed by laparotomy at 35 days following 

last breeding. 

One animal was removed from each of groups T3 and T4, due to 

rumen disorders which may have been related to high levels of 

s ta r c h in take, F r om g r o u p T 1 , one an i ma 1 w a s r e,m o v e d du e to a 

problem not related to the experiment, Weight gains and first 

estrus data for the remaining 21 lambs were analyzed ·in a 

completely randomized design (Steel & Torrie, 1980) with three 

degrees of freedom for treatments and 17 for residual effects. 

Intake data for pen groups ~ere analyzed in the same design, with 

four residual degrees of freedom. Duncan's multiple range test 

was used to compare means among dietary treatment groups. 
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Results and Discussion 

Over the 20 weeks of the experiment, total dry matter intake 
(DMI) was 61 ± .9g per kg metabolic weight (MW) per day. The mean 
for T3 was higher (64.5g, P<.05) than for the other three diets 
( 6 0. 2 , 5 9 . 1 and· 5 9. 4 g for T 1 , 2 and 4) . D M I was s i mi 1 a r to th a t. 
reported for Barbados Blackbelly (a tropical hair breed) X Ddrset 
and/or Suffolk wether lambs consuming wheat straw with up to 65% 
concentrates (Brown & Johnson, 1985) or coastal bermudagrass or 
fescue hay (Luginbuhl & Johnson, 1982). Growing lambs of a 
tropical breed in Indonesia, however, were reported to consume 79 
g OM/kg MW when offered green forages and crop foliages (Haryanto 
et al., 1982). And in Brazil, Morada Nova wethers similar in 
weight to the ewe-lambs in the present study consumed about 90g 
OM/kg MW per day when bffered a diet with 50% maize crop residue 
(Oliveira et al., 1982). 

The maize crop residue portion of the diet, offered ad 
libitum, was consumed in decreasing amounts (P<.05) as 
concentrate intake increased (Table 2). The net effect was to 
shift the roughage/concentrate ratio from 62/38 for Tl to 38/62, 
24/76 and 19/81 for T2, 3 and 4. For the latter three diets, 
refusals of concentrate measured 3,. 8 and 30% of the amounts 
offered. 

Total daily DMI per pen incre.ased as the animals grew, for 
Tl, 2 and 3. However, for the highest concentrate diet (T4) daily 
DMI was lower during the final weeks of the experiment than at 
the beginning. For all treatments, when DMI was corrected for 
body weight or MW it was lower in weeks 13-20 than in weeks 1-12 
(Table 2). There was a reversal of treatment effects in these two 
sub-periods: during weeks 1-12, groups T3 and T4 consumed more 
(P<.05) than groups Tl and T2; but during weeks 13-20, group T4 
consumed less (P<.05) than the other three groups. 

Average daily gain responded (P<.05) to the increased energy 
concentration of the diets consumed (Table 3). The highest rates 
of gain, 60 and 74 g/day on diets 3 and 4, were still 
considerably lower than those reported by Oliveira et al. (1982) 
for Morada Nova wether lambs. 

In spite of faster rates of gain for the animals which 
consumed more energy, average ages and weights a t puberty we.re 
not significantly different for the four dietary groups (Table 
3). Regardless of dietary treatment, all lambs except two (one 
each from treatment groups 1 and 4) had achieved at least 18kg 
body weight before first display of estrus, and all lambs except 
a different two (again, one each from groups 1 and 4) were at 
least 260 days old by first estrus. These results could be 
interpreted to define the minimum age and weight for puberty in 
sheep of this breed (when exposed daily to a ram). By the same 
token all but one of the lambs of the lower dietary energy 
treatments (groups 1 and 2) manifested first estrus before 
reaching 3l0 days of age and 22kg weight, which could be 
interpreted as defining the upper limits for optimal ranges of 
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age and weight for first estrus. All but one lamb of these two 

groups gained at least 35 but not more than 62 g.da- 1 . 

TABLE 2. Feed intake by experimental animals. 

Item 

Concentrate offered, g 
Concentrate refused, 

% of offered 

Dry matter intake, g 
Concentrate 
Roughage 
Total 

DM intake, % of body weight 
Wk 1-12 
Wk 13-20 

DM intake per w· 7~ 
Wk 1-12 
w~ 13-20 

1 

200 

0 

Diet no. 

2 3 

per animal, per 

350 500 

3 8 

304b 414 
189 133c 
493a 547b 

3. 1 a 3.5b 
2. 7a 2. 7a 

6la 1ob 
56a 57a 

day 

abcdMeans iq _the same row not followed by the same letter 
different (P<0.05). 

4 

650 

30 

408 
94d 

502a 

3.4b 
2·. 2 b 

68b 
47b 

a re 

Lambs ~eceiving the higher dietary energy treatments (groups 
3 and 4) generally did not display first estrus any earlier than 
those in gr9ups 1 and 2. On the contrary, there was a tendency 
(non-significant) for first estrus to occur at an age older than 
320 days (two lambs of group 3) or at body weights higher than 
22kg (five lambs or 50% of groups 3 and 4). 

All lambs became pregnant after 1 or 2 services; only 5 of 
the 21 lambs required a second service, and this requirement was 
independent of dietary treatment (Table 3). 

We conclude from these results that Morada Nova ewe-lambs, 
if fed to achieve post-weaning daily gains of at least 35 but not 
more than 60g, and exposed to a ram, will reach puberty (first 
estrus) at 18-22kg body weight or at 260-320 days of age. 
Increasing the ehergy concentration of the diet to the point 
where average daily gain exceeds 60g is probably uneconomical as 
a feeding practice. 

409 



TABLE 3. Weight gains and age and weight at first estrus for 
experimental Morada Nova ewe-lambs. 

Diet no. Overall 
mean 

Item 1 2 3 4 ±SE 

Starting age, 
daa 136 138 141 144 140 + 1. 2 

Starting weight, 
kga. 12. 8 12. 5 12. 3 12. 2 12. 5 ± • 2 5 

Weight gains, 
49cd 60cd 74d g/dab 42C 56 ± 4 . 2 

Age at S st estrus, 
da 283c 294C 310c 266c 288 ± 7. 8 

Wt at 1st estrus, 
kgb 19.lc 20.6c 23.4c 20.8c 21. 0 ± 0.8 

No of lambs pregnantb, conceived at: 
1st s er v·i c e 4 5 4 3 
2nd service 1 1 1 2 

an=6 for all treatments. 
bn=S for treatments 1, 3 and 4; n=6 for treatment 2. 
cdMeans in the same row not followed by the same letter are 

d. i f f 'e r e n t ( P < 6. p 5 ) • 
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SOCIOLOGICAL ASPECTS OF PEASANT PRODUCTION 

IN PARA1BA: SUGGESTIONS FOR A PEASANT-ORIENTED 

RESEARCH AND EXTENSION GOAT PRODUCT-ION PROGRAM 

M. C. Neumaier 

University of Missouri 

ABSTRACT - The majo.r purpose of this paper is to emphasize the 

n e e d f o r . a. t h o r o u g h u n d e r s t a n d i n g o f t h e p e a s a n t r y,.. s n a t u r e a n d 

strategies for household suivival and reproduction, as a means to 

develop realistic peasant-oriented research and extension 

programs. The research was conduct~d in two countries o.f the 

Cariris Velhos semi-arid microregion, Soledade and Sao Joao do 

Cariri, in the state of Para1ba. A total of 43 (forty-three) 

peasants were interviewed between October 1982 and March 1983. 

Suggestions are made for the development of a methodology for the 

characterization of both the peasant total production systems, 

their goat. production strategies, and the integration among 

researchers, extensionists, and the small farmers. 

Index terms: Goats, Sociology, Peasants, Research and extension 

programs. 

ASPECTOS SOCIOLOGicos DE PRODU~AO DO CAMPESINATO EM PARA1BA: 

SUGESTOES PARA OMA PROGRAMA DE PESQUISA E EXTENSAO DE 

CAPRINOCULTURA ORIENTADO AO CAMPESINATO 

RESUMO - 0 principal objetivo deste trabalho e enfatizar a 

necessidade de um profundo conhecimento da natureza e das 

estrategias ·adotadas para a sobreviv~ncia e reprodu~ao do 

campesinato, coma meio para o desenvolvimento de programas 

realistas de pesquisa e extensao orientados aos pequenos 

agricultores do Nordeste semi-arido do Brasil. A pesquisa foi 

re a 1 i z ad a em do is mun i c 1p i o s d a micro - reg i a o semi-arid a de 

Ca r i r i s V e 1 ho s : S o 1 e d a de e S a o J o a o d o Ca r i r i P a r a 1b a ) • Um t o ta 1 

de 43 agricultores foram entrevistados durante o per1odo de 

Outubro de 1982 a Mar~o de 1983. Sugestoes sao feitas para o 

desenvolvimento de uma metodologia para a caracteriza~ao e 

analise dos sistemas de produ~ao camponeses locais e das 

estrategias utilizadas na caprinocultura, assim coma para a 

integra~ao entre pesquisadores, extensionistas e pequenos 

agricultores. 

Termos para indexa~ao: Caprinos, Sociologia, Campesinato, 

Programa de pesquisa e e~tensao. 

Introduction 

Modern agricultural technology is often considered a means 

for introducing changes in rural social relations of production 

for the eventual improvement of the quality of life of samll 
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producers. However, modern technology will not necessarily be 
adopted by small farmers, nor will it necessarily improve the 
quality of life of those who adopt them. It might, nonetheless, 
provide the means for social changes to occur in rural social 
relations of production. 

The fact that low-income small farmers in developing 
countries have not had access to modern technologies, or that 
in those cases where they have adopted some of these technologies 
this has not contributed to improving farmers' appropriation of 
benefits, has become a society-wide concern. While much 
technology is theoretically scale neutral, access to all the 
elements of the technology packages may be unevenly distributed. 

Research and extension agencies in Brazil have become 
increasingly aware of the need to develop socially appropriated 
technologies, as well as of the need to a new approach concerning 
the diffusion of technologies. In fact they have become 
increasingly aware that small farmers present crucial 
differences as compared to medium and large farmers and that, as 
such, there is a need to develop a new methodology to approach 
this category. Such a need emerged from the following set of 
problems: (a) the available human and f.i·nancial resources are not 
sufficient to deal with the magnitude of problems faced by low 
income small farmers; (b) these resources are not sufficient to 
reach the 1 a r g e. numb e rs o f the s e .fa rm e rs ; and , ( c ) the 1 e v e 1 o f 
integration among researchers., extensionists, and small farmers 
is low. 

It is our understanding that the above problems have led to 
two main issues. First, that it is crucial that both government 
institutions and the .sm.all farmers themselves become jointly 
involved in identifying problems, as well as in deciding on the 
best ways to solve them. Second, that it is also important that 
emphasis is placed on understanding the complexity of small farm 
production systems as a whole, as well as on understanding these 
systems' relation to other sectors of society. This can only be 
done if there is a shift from the analysis of products to the 
analysis of production system~. 

This paper has two main objectives. First, to present some 
of the research results obtained from a study on peasant goat 
p r o d u c t i on i n P a r a 1b a • S e co n d , t o c o n t r i b u t e t o t h e d e v e 1 o pm e n t 
of a methodology which might lead to a better understanding of 
small farm goat production in the Northeast, within a broader 
context of total production systems. 

Literature Review 

Understanding the total production system is a means to 
increase the chances that technological innovation will be 
adopted and will have positive overall consequences on small farm 
production units. As such, the starting point for this kind of 
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analysis is to understand peasant nature and strategies for 
survival. 

Deere & De Janvry (1979) show that the nature of peasant 
production l.ies in three main elements: the predominance of 
economic calculations primarily for simple reproduction rather 
than for profit, the pred9minance of unpaid. la·bor, and the 
production of commodities with the ultimate goal of household 
consumption. Peasant production units are also characterized by 
a partial integration to the market (Friedmann, 1980), and such 
an integration is greatly influenced by household needs for cash. 
Furthermore, peasants do rrot as rapidly respond to changes in 
market prices as capitalist producers, since their strategies for 
survival are the outcome of long-term adaptations to local 
ecological, socio-economic and political s.ituations which are 
highly variable from year to year. 

Increasing productivity might not be a priority on the small 
farmer point of view, since this might involve either a much 
higher demand for labor, capital, land, or still a greater 
integration with the market. Considering that most 
commercialization channels to which small farmers have access, 
are the main constraints to the farmers appropriation of value, a 
greater market integration might lead to a greater dependence on 
commercial capital. 

Starting peasant production analysis with the analysis of a 
particular line of production allows for the identification of 
the resources, types of technology, and level of organization 
which will be required for production (Saint, 1977). While 
assessing tbe role of a particul~r product within the total 
production system, it is crucial to also assess the potentials 
and constraints to increase its productivity. 

The concept of the dialectical relationship between 
livestock and crop production is particularly relevant in this 
sense. It allows for the determination of the integrative and 
the non-integrative factors among all p~oducts in terms of land, 
labor and capital allocation. It has been found, for instance, 
that in areas of short supply of land, intensified animal 
production ultimately implies a conflict between human and animal 
needs. 

The importance of understanding both the dialectical 
relationship among different crops and livestock, and the 
external relations of peasant producers is also stressed by 
Galina & Juarez (1982). They reported that the Mexican State 
dairy goat development project for the ejidos largely failed, 
since the recommended crop f~r improving goat nutrition (alfalfa) 
c o m p e t e d w i t h c o t t o n f o r i r r i g a t i o n . ·S i n c e c o t t o n w a s a n 
~mportant cash crop for the local small farmer, alfalfa was not 
given enough water and could not, therefore, contribute to a 
significant improvement in goat milk production. As the ejidos 
milk production increased, the prices fell; the banks did not 
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provide enough credit and the coopertives ran out of money to 
support the activity. 

These examples support the fact that technological 
innovation by small farmers is neither easily accepted as a 
priority, or successful, when small farm development programs are 
not based on a thorough understanding of both the peasant total 
production systems and the peasant position and relations to the 
larger society. 

Methodology 

The sample consisted of 43 (forty-three) resident-owner 
small producers, and was selected by means of a strategy of 
purposive sampling. All of the producers owned goats and a 
maximum of 150ha of land. The number of cases within each of the 
farm size categories was proportionate to their approximate 
p .e r c e n t a g e i n t h e c o u n t i e s . T h i s y i e· 1 d e d 3 0 ( t h i r t y ) c a s e s f o r 
farms of the less than 50ha category, 7 (seven) for those of the 
51-lOOha farms, and 6 (six) for those of the 101-150ha. Twenty
five of these producers were in Soledade, and 18 (eighteen) in 
s a 0 J 0 a 0 d 0 ca r i r i ' s t a t e 0 f p a r a 1b a . 

Farmers we~e interviewed individually at their farms, 
between October 1982 and March 1983, by means of two kinds of 
questionnaires. Data collected in this study provided the basis 
for the identification of the elements to be considered in 
developing a methodology for dealing with peasant goat production 
in the Northeast. 

Research Results and Co-0clusions 

Research results are presented in three sections. First, 
results concern the local peasants' nature and strategies for 
survival by means of an analysis of the total production systems. 
Second, the results concern the level of technology utilized in 
goat production, as well as the kind of community organization 
under which goats are raised. And, third, the results show the 
constraints and potentials to increase small farm goat and goat 
by-products production and commercialization. 

Small Farm Nature and Strategies for Survival 

The local peasant households a~e composed primarily of 
nuclear families who are the main suppliers of labor for the 
production unit. Family labor produces both use and exchange 
values. Neither kinship or friendship ties provide significant 
levels of reciprocal labor. Instead, most producers (63 percent) 
reported hiring wage labor occasionally. Hiring wage labor was 
not related to farm size. It was, on the other hand, determined 
by household composition (age and gender), cash availability, and 
levels of labor demand. 
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Producers who hired wage labor occasionally, as well as 
those who didn't hire any labor also occasionally worked for 
wages. This was particui'arly relevant during the dry seasons, 
when jobs were more easily found whether at the drought relief 
government programs, or at the larger farms (making fences, 
cleaning water ponds, etc.). 

Land ownership seemed to be largely related to the previous 
generation's ability to own land, since 43 percent of the farms 
were obtained by inheritance alone, 26 by both inheritance and 
purchase,.whereas only 30 percent obtained land by purchase only. 
On the other hand, land concentration by large landowners does 
not seem to be in progress in these counties, since 57 pe~cent of 
the farms had remained the same size since they were first 
bought, and the other 43 percent had in fact increased in size. 

The number -of goats per farm was not related to farm size. 
Both the largest and the smallest herds (200 and 7 goats, 
respectively), for instance, were found within the less than SOha 
farms. It was, however, determined by three factors: topography, 
size of surrounding farms and extent of fencing. The "serras," 
the areas in which small, medium and large farms are 
concentrated, and those areas with low levels of fencing, were 
considered the most appropriate sites for goat production. 

Farm size cAtegories below lSOha was not a determining 
factor to the prod~ction and commercialization strategies adopted 
by these farmers. Cotton is the only crop grown exclusively for 
the market. Cattle, sheep and goats are primarily raised for 
sale, even though they can eventually be utilized for home 
consumption. Corn, beans, swine a·n·d poultry, are primarily for 
subsistence, although they might be occasionally sold. 

Livestock is considered the single most important source of 
income by 39 percent of the producers. Thirty-eight percent 
considered both crops and livestock as equally important. The 
relatively higher importance of livestock as compared to crops is 
due to five main reasons. First, the high levels of weather 
variability in the region makes crop production activity which 
can be disposed more of ten. Thirdly, since crop products are 
mainly oriented towards household subsistence, medium and large 
livestock can be more oriented towards ·sale. Forth, livestock 
market demand allows the peasant household to· obtain cash 
whenever needed. And, fifth, the extensive livestock management 
systems adopted involve the minimization of risks due to the low 
costs of production, and to the maximum utilization of the 
available resources. 

Level of Technology and Community Organization Concerning 
Goat Production 

The level of technology utilized in crop and livestock 
production is one indicator of the degree to which small farmers 
have access to other sectors of society, as well as to the format 
it takes~ As a general rule, the small farmers interviewed 
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utilize technologies which allow 
available resources and also 
independent of market forces. 

them to make the best use of the 
allow them to be relatively 

The importance attached to goats can be assessed by the fact 
that 56 percent of the farmers interviewed would rather improve· 
the quality of the goat herd alone, and 35 percent would improve 
both the goat and sheep herds, particularly through improvements 
in health and nutrition. Furthermore, 43 percent would rather 
increase the number of goats alone, and 26 percent would increase 
the number of both goats and sheep. 

Although the above data could support the argument that 
since producers are willing to both improve and increase their 
goat herds they would be willing to adopt technological 
innovations; another set of data provide some clues on what kind 
of technologies these farmers would be willing to adopt. As 
such, 74 percent of all producers agreed that goats are the 
easiest animals to raise; all of them agreed that goats are 
raised because of the extremely low levels of labor and capital 
required for production; and, 61 percent agreed that they are 
easy to sell. 

Since the advantages of raising goats are primarily ~hat 
they are easy and cheap to raise, and easy to sell, technological 
innovation should involve low cost, low labor techniques, and 
should make it easier to increase goat herds. Increasing goat 
herds is likely to improve small farm production and reproduction 
activities since the flow of cash is likely to also increase. 

The management system utilized in goat production is land 
extensive. By and large goats graze both on native vegetation 
(open caatinga) and on crop residue. Only 9 percent of the 
farmers reported cultivating pasture. Corn is the only 
supplemental feeding provided, mainly given to kids and lactating 
does. The producers' rationality is that goats must be raised 
free, can live on their own, and "acquire and transmit disease 
when confined." Goats are only confined in the evenings, in 
roughly built facilities. Confinement is a means to prevent 
theft and loss from predators rather than a technique to improve 
health conditions. Full-time confinement occurs only for 
lactating does, a technique utilized by 74 percent of the farmers 
interviewed, and for kids, by 61 percent. 

Seventy-seven percent of the producers reported that 
diseases were the main problem in goat production. The main 
health problems identified were Caseous-lynphadenitis, in 78 
percent of the herds; endoparasites, in 48 percent; and, 
ectoparasites, in 22 percent of the herds. Very few producers 
provide proper health care to the goat herds. The main reasons 
are that they do not know which medicine to buy, that the prices 
are high, and that medicin~s are seldom found at the village. 

The second major problem identified was goat trespassing 
(for 63 percent of the producers). Goat trespassing involves two 

420 



aspects. First, trespassing to the neighbors' fenced crop plots. 
Fencing crop plots is an old time tradition in the area, since it 
is much cheaper to fence small plots than the-whole farm. 

The second aspect concerning goat trespassing is related to 
the recent changes in the area, which are characterized by a 
tendency for medium and large farmers to intensify livestock 
production by means of cultivating pasture, growing algaroba, and 
fencing the whole farm. The impact on small farm livestock, and 
particularly goat production, is that the amount of common 
grazing l~nd available has decreased significantly. Most of the 
producers interviewed said that, in the future, the only ones to 
raise goats will be the medium and large farmers. 

The overall characteristics of these two counties, 
therefore, seem to indicate that although land concentration has 
not occurred, the process of increasing fencing is likely to 
cquse the same kind of constraints on peasant livestock 
production as if it were occuring. The foreseen consequences 
are, on the one hand, a greater difficulty for peasants to obtain 
cash through the sale of the product which is the most adapted to 
those harsh ecological conditions. On the other hand, a decrease 
either of the number of livestock raised by small farmers, or a 
decrease in the area utilized in crop production~ as part of the 
land now utilized in crop production might be needed to grow 
pasture. 

Constraints and Potencials to Increase Small Farm Goat and 
Goat By-products Production and Commercialization 

Increasing small farm goat production in these counties 
seems to be a real possibility, since most producers would rather 
increase the number and the quality of these herds as compared to 
the others. Furthermore, there is a constant market demand for 
goat meat, hide, and cheese, both at the village level and at the 
larger urban centers such as Campina Grande, Joao Pessoa, and 
Recife. 

Due to the fact that very few families had the habit of 
milking the goats, and also due to the fact that goats are sold 
alive, we suspected that most producers would consider raising 
goats for meat as more profitable tha-n for milk. However, 
producers were relatively evenly divided: 48 percent considered 
meat production as the most profitable, and 39 percent considered 
milk production. 

When producers were asked whether or not they would be able 
to increase goat milk production, 73 percent said they would not. 
The main reasons were the lack of adequate pasture and rations 
(52 percent) and t-he quality of the local goats (35 percent). 
Sixty percent o~ all producers felt they would not be able to 
purch'ase improved goats. The main reasons were that such goats 
are not a'vailable locally and that, even if they were, their 
prices would probably be too high. 
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The reported difficulty in obtaining improved goats in the 
region does represent a constraint to increase goat milk 
production a·nd can not be resolved unless there is some kind of 
government effort. Such an effort should involve not only making 
i m p r o v e d g o a t~s· a v a i 1 a b 1 e t o 1 o w - i n c o m e f a r m e r s , b u t a 1 s o 
providing the means by which the herd health and nutrition are 
improved. Such improvements, however, are not likely to be 
channeled to increase goat milk production since goat milk 
commercialization is very difficult in the area. 

In the case of goat cheese, however, 98 percent of 
the producers agreed that marketing is not a constraint. 
However, in order for this to happen, increases in goat milk 
production would have to be significantly high. For 96 percent 
of the producers, goat cheese would only be sold after the milk 
was enough for the kids and the household consumption needs. 
Under current conditions, however, goat milk is hardly enough for 
the kids alone. 

The quality of the native goats is extremely poor as 
compared to the quality demanded for milk production. Since most 
producers do not have access to either extension services or 
technologies, it can not be expected that the development of 
modern technologies will benefit these farmers. This will only 
be possible when the development of socially appropriated 
technologies becomes one of the elements of a much larger 
government program which is directed exclusively to the low
income small farmers of the Northeast. 

Since any small farm development program for the semi-arid 
Northeast must necessarily involve goat production, the following 
elements should be taken into account. First, that producers' 
access to land, labor and capital are low. Second, that 
technologies must therefore be simple and low cost. And third, 
that incentives to increase productivity of any crop or product 
should be based on studies concerning the regional 
infrastructure, the availability of common grazing lands, as well 
as the availability of natural resources. 

Developing A Methodology for Small Farm Oriented 
Research and Extension on Goat Production 

Two ma i n the o r e t i c a 1 a p p r o a c h.e s a r e t he g u i d e 1 i n e s f o r th e 
methodology. First, that even though the development of modern 
technologies might be scale neutral, access to them is not. The 
development of socially appropriated technologies is likely to 
significantly increase the chances that rural development 
programs are successful. Second, that no development program 
directed towards improving the quality of life of low-income 
small farmers can be successful unless this social group becomes 
involved in the whole process of technology develoment, adoption, 
and evaluation. 

Even though small farm participation in research and 
extension programs is not easily attained, it is crucial for many 
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reasons. Among these, the most important may be that even though 

both peasants and researchers/extensionists basically identify 

the same problems at the production unit level, peasant 

priorities and means to resolve problems do not always coincide 

with those of the technicians. It is our understanding that this 

is mostly due to the fact that technicians usually work under 

ideal and highly controlled conditions, whereas producers work 

under highly unfavorable and unstable conditions. 

In order to develop a methodology which accounts both for 

the hetero·geneity of small-farm goat production in the semi-arid 

Northeast and for the small farmer participation in developing, 

adopting and evaluating technologies, the following criteria 

could be considered. First, that both secondary and primary data 

are collected and analysed. Second, that research be conducted 

also at the small farm level and that research results be 

discussed both at the farm and the rural community levels. 

Third, that a data bank on small-farm goat production be formed. 

The data collected should provide the elements needed for a 

typification of small farm goat production in the semi-arid 

Northeast. 

At the state level, secondary data should provide for both 

an assessment of the environmental conditions and for the 

identification of the predominant production systems as well as 

of the major goat producing microregions. At the microregional 

and county levels, both secondary and primary data should provide 

more detailed information on both the physical and socio-economic 

characteristics of the area. Among the former, the following 

factors should be known: topog~aphy, soil and vegetation 

conditions, water resources, etc. Among the latter, a more 

detailed analysis of the predominant production systems should be 

conducted, by considering: the level of technology utilized, the 

land tenure and use, the socio-economic role of the different 

crops and livestock, and the constraints and potentials to 

increase production. All of the above should be approached 

within an historical perspective. 

Studies on infrastructure and on commercialization channels 

should be conducted both at the microregional and county levels. 

All of the above information should be utilized for the selection 

of those production units which are well representative of all of 

the predominant goat production units. Only then researchers 

should choose those rural communities and farms where research 

will be conducted. 

At the farm level the case study method may be utilized. 

Producers' participation at this point becomes crucial, although 

it might start sim-0ltaneously to the microregional and county 

levels diagnosis. Earlier participation of producers, however, 

is only possible if the participatory research methodology is 

utilized·. Researchers and extensionists working in an 

interdisciplinary team should also conduct research on the 

traditional practices utilized in goat production. This could 

contribute to a better understanding of the constraints and 
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potentials to increase productivity and lead to new research 
demands. Special attention should be given to those integrative 
and non-integrative factors between crop and livestock 
production, in terms of land, labor and capital allocation. 
There should be an effort to develop a schedule to the continuous 
evaluation of the impact of the new technologies on the whole 
production system. 

As researchers, extensionists and producers work jointly in 
developing, adjusting, and evaluating technologies according to 
both the physical and socio-economic conditions of the production 
units themselves, as well as according to the units' relation to 
o t h e r s e c t ·o r s o f s o c i e t y , t h e r e e m e r g e s t h e n e e d t o o r g a n i z e a 
data bank. The data bank should contain information of various 
nature in what relates to small-farm goat production. Analysis 
of these data shall provide the elements for a typification of 
peasant goat production in the semi-arid Northeast. According to 
the research results, some of these elements are: a) quality and 
quantity of natural resources; b) amount of common grazing lands; 
c) socio-economic role of goats; d) le·vel of technology utilized 
in both agriculture and goat production; and, e) overall 
characteristics of the total production systems. 
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CHARACTERISTICS, CONSTRAINTS AND TECHNOLOGY RECOMMENDATIONS FOR 
THE SMALLHOLDERS AT SACO DO BELEM 

Greg Baker and Jose de Souza Neto 

Winrock International and National Goat Research Center (EMBRAPA) 

ABSTRACT The testing and evaluation of technology 
recommendations developed by the CNPC will be carried out at the 
Saco do Belem Agrarian Reform project in four stages: 1) site 
description and problem diagnosis; 2) technology design; 3) 
technology testing; and 4) technology evaluation. The project is 
divided into three areas with 66 smallholders per area. Each 
smallholder received four parcels of land: O.Sha for a house, 
S.Oha for crops, 20.0ha for improved pasture and 62.Sha for 
community native pasture. Seventeen smallholders per area were 
surveyed in eariy December 1985. The majority of the producers 
lived, farmed and grazed their animals on the 20.0ha parcel. 
They had. an average of 4.06ha of land in cultivation and an 
average herd size of 17 goats, 16 sheep and 10 head of cattle. 
The major constraints to improving the production system were 
determined to be the poor health condition of the animals, 
nutritional constraints during the dry season, lack of 
reproductive management, poor facilities, lack of credit, lack of 
training, and the poor infra-structure. Potential technology 
recommendations focus on improving the health condition of the 
animals, nutritional deficiencies, reproductive management and 
improved facilities. 

Index terms: Small farms, On-farm technology testing. 

CARACTER!STICAS, LIMITA~OES E RECOMENDA~OES DE TECNOLOGIA PARA 
0 PEQUENO FAZENDEIRO -OE SACO DO BELEM 

RESUMO - 0 teste e a availar;.ao das recomenda~oes tecnologicas 
desenvolvidas pelo CNPC serao executados, no projeto de reforma 
agraria da Fazenda Saco do Belem, em quatro esfagios: 1) 
d es c r i ,,_a o d a are a e d i a g n 6s t i co d o p rob 1 em a , 2 ) d es en ho d a 
t e c n o 1 o g i a , 3 ) t e s t e d a t e c n o 1 o g i a , 4 ) a v a 1 i a ~a o d a t e c no 1 o g i a • 
0 projeto esta dividido em tres areas com 66 parceleiros por 
area. Cada parceleiro recebeu uma parcela de terra composta de: 
O,Sha para uma moradia, S,Oha para cultivos, 20,0ha para cultivos 
d e p a s ta g e m m e 1 h o r a d a e 6 2 , 5 ha p a r a p a s ta g e m n a t i v a c o m u n i tar i a • 
D e z e s s e t e p a r c e 1 e i r o s f o r a m en t re v i s ta d o s p o r are a n o i n 1c i o d e 
dezembro de 1985. A maioria dos produtores moravam, cultivavam e 
co 1 o ca v am o s an i ma is n a par c e 1 a de 2 0 ha. E 1 es tin ham em med i a 
4.06ha com culturas e um rabanho media de 17 caprinos, 16 ovinos 
e 10 bovinos. As principals restri~oes a melhoria dos sistemas 
de prod u~ao fora m de term inado s co mo send o as pre car ia s cond i ~oes 
d e s a ud e d o s a n i m a i s , 1 i m i t a ,,_ a o d e a 1 i m e n t a ,,_a o n a e s t a r;. a o s e c a , 
falta de manejo reprodutivo, instalar;.oes precarias, falta de 
credito, falta de treinamento e pessimas condic;oes da 
infrastrutura. As recomendar;.oes das tecnologias em potencial 
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visam melhorar a saude dos animais, diminuir as defici~ncias 

nutricionais, melhorar o manejo reprodutivo e as instala~oes. 

Termos para indexaqao: 
tecnologia em fazendas. 

Pequenas fazendas, Avaliaqao de 

Introduction 

Small ruminants represent an important component of the 
agr~cultural system in Northeast Brazil, where 91 percent of the 
country's goats and 33 per~ent of the sheep are produced 
(Fund a ~a o Ins tit u to Br as i 1 e i r o de Geog r a f i a e Es ta t 1st i ca, 1 9 8 3). 
Research conducted at the National Goat Research Center (CNPC) in 
Sobral, Ceara has focused on improving production practices for 
these animals. The next logical step, but one which often is not 
taken~ is to test the research with actual users. 

This study was initiated to develop and evaluate technology 
recommendations, based on work conducted at the CNPC, designed to 
improve the performance of sheep and goat production systems used 
by small farmers in Northeast Brazil. The purpose of this paper 
is to: 1) present the methodology used in conducting the study; 
2) describe the agrarian reform project (Saco do Belem) where the 
study will b~ conducted, the project site, and the 
characteristics of the smallholder~ and their families and f~rms; 
3) identify the major constraints to improving the performance of 
the production system at Saco do Belem; and 4) present potential 
technology recommendations to be implemented there. 

The generally accepted methodology of Farming Systems 
Research and Development (Bernstein et al., ·1983) was used. The 
first step was site description and problem diagnosis to be 
followed by technology design, technology testing and technology 
evaluation. A team of researchers at the CNPC was assembled 
consisting of specialists in the fields of animal health, animal 
nutrition, animal breeding, economics, range science and 
reproduction. These individuals were consulted to aid in 
designing the survey, diagnosing the problem, developing the 
technology recommendations and evaluating the technology. 

The Saco do Bel€m Agra~ian Reform Site 

T he S a c o d o B e 1 em a g r a r i a n re f o r m p r o j e c .t w a s c h o s e n a s t he 
site of this multi-disciplinary study. Several ·factors 
influenced the site choice, the primary one being the homogeneity 
of the producers. Each farmer had the same amount of land and 
the land quality was relatively equal in most cases. Other 
conditions such as length of time on the farm, types of animals 
and crops raised, etc., were also similar, much more so than 
would be expected in the state of Ceara in general, or even in 
any region of the state. The project's proximity to the CNPC 
(160km) was also a contributing factor to the choice, since 
conducting the experiment would require frequent visits. Saco do 
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B e 1 em w a s a 1 s o t h e s i t e o f a n e x i s t i n g E M B R AP A ( B r a z i 1 i a n 

Corporation for Agricultural Research) project. Further, working 

relationships between INGRA (National Institute for Colonization 

and Agrarian Reform) and EMATERCE (Corporation for Technical 

Assistance and Rural Extension of Ceara) were already 

established. The only major concern was the difficult access 

during the rainy season. 

Physical Description 

The Saco do Belem agrarian reform site consists of 

approximately 20,000 hectBres situated in a basin surrounded by 7 

mountain ranges (Anonymous, 1982). The nearest city is Santa 

Quiteria, which is located approximately SS kilometers to the 

west. The state capital of Fortaleza lies about 190 kilometers 

to the northeast. 

The project is administered by INGRA. The land was 

expropriated in 1980, divided into three areas designated A-I, A

ll and A-III, settled in 1982, 1983 and 1984, respectively. A 

total of 198 families (66 per area) were chosen to receive land, 

including 47 famiiies which previously resided on the property 

and about lS of their children. Most of the remaining 

smallholders came from nearby counties. 

The majority pf the soils in the area may be classified as 

light and shallow ~ith underlying bedrock. They are of medium to 

high fertility, although the many stones and rocks make the land 

unsuitable for mechanization. The terrain ranges from flat to 

mountainous with the area near the center of the basin being 

slightly hil-ly to hilly, becoming very hilly to mountainous as 

the perimeters bounded by the mountain ranges are approached. 

Approximately 70 to 80 percent of the land is suitable for crops 

and pasture. Approximately 6 to 10 percent of the land is 

unsuitable for any agriculture at all with the remainder 

supporting only extensive animal agriculture. 

The average annual precipitation varies greatly from year to 

year. The region is characterized by prolonged:droughts followed 

by several years of above average rainfall in 1984, 198S and 

1986. The seasonal rainfall pattern is fairly predictable, with 

the rainy season usually starting in January and continuing until 

May. 

Project Description 

As previously discussed the project is divided into three 

areas or nuclei. It is plapned that each nucleus will have its 

own center with an administration building, a school, a general 

store, a playground and a sports field. The rural center for the 

entire project will include a health post, police station, 

church, s~orage buildings, cooperative general store, gas station 

and a residence along with several other buildings. The only 

structures which cuirently exist are the administration building 

which also serves as the residence, the health post, a 
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cooperative general store and a school, all located at the rural 
center. There has been no development of the individual nuclei. 

Each smallholder has received four separate parcels of land. 
The division o.f the parcel into four separate plots was made to 
ensure a relatively equal distribution of land suitable for the 
various uses, i.e. crops, improved pasture and native pasture. 
The fourth parcel was made to provide land for a house to be 
constructed in close proximity to the center of each nucleui. 
Each smallholder was allocated a total of 88ha: O.Sha for a house 
(urban lot), 5.0ha for crops (crop parcel), 20.0ha for improved 
pasture (animal parcel) and 62.Sha for native pasture (rural 
parcel). The rural parcel is part of a large unfenced common 
area of slightly more than 14,000ha. Approximately lOOOha has 
been allocated for research by EMBRAPA. 

The Survey 

The principle objectives of the survey were to: 1) assess 
the situation of· the smallholders, their famlies and their 
property, 2) determine the level of the management practices in 
use, 3) discover the major problems, and constraints to improving 
the performance of the production system, and 4) evaluate the 
potential of each smallholder surveyed to participate in the 
study. A secondary objective was to establish an historical 
record of the smallholders' status which could be used to monitor 
the progress of the INCRA project. 

The questionnaire was designed w~th the research team and in 
consultation with the INCRA staff responsible for the Saco do 
B e 1 em p r o j e c t • I t w a s p r e - t e s t e d i n 1 a t e N o v e m b e r 1 9 8 5 w i t h 5 
producers. At least one producer was selected from each of the 
three areas. The questionnaire was modified following the pre
test. A sample size of 51 producers wis chosen, representing 
slightly more than 25 percent of the total population of 198 
smallholders. Seventeen producers were randomly selected from 
each area. The survey was administered over a six-day period in 
early December 1985. 

General Characteristics 

Most of the smallholders have moved to the project si~e. 
Only area III had a substantial number of smallholders (more than 
one-third) which had not yet settled at the. project. This was 
due to the settlement schedule which started in 1982 with area I, 
followed by area II in 1983, and area III in 1984. The average 
date of arrival for the three areas was May 1983, December 1984 
and March 1985, (for those smallholders which were living at the 
project site) for areas I, II and III, respectively. Some 
producers were encountered working in area ~II who were either 
still living outside of the project or who had moved to the 
project but had not yet brought their families. The typical 
family consisted of between 7 and 8 people, the male being in his 
early forties and having less than one year of schooling. 
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Health and Education 

In September 1984 INGRA administered two questionnaires to 
81 of the 195 families living at the project. The first 
questionnaaire concerned the socio-economic and sanitary 
conditions; the second concerned health conditions. The results 
of the questionnaire were us·ed to obtain, on a general level an 
understanding of living conditions at the project (INGRA, 1985). 

The level of e~ucation was very low. Of the 317 people 
surveyed who were at least 6 years old, 51 percent had completed 
one year or less of school. Only 6 percent of those surveyed had 
advanced to the second level of schooling, corresponding to at 
least four years of study~ 

The major components of the average family's diet were 
beans, corn, g.round cassava and rice. Beans and corn were 
produced in large quantities by the smallholders. Cassava, 
although not produced extensively within the project, is produced 
in large quantities in Northeast Brazil and is a staple of the 
Northeasterner's diet. The only meat which was commonly consumed 
on a monthly basis was goat meat. Eggs and milk were consumed 
less than once a month by 62 percent of the families. Fruits and 
vegetables were consumed less than once a month .by 80 percent of 
the families. The most common desert was a large lump of brown 
sugar called "rapadura." 

Virtually no medical help was available at the project. 
Visits by physicians were only infrequently provided by INGRA. 
The nearest medical help was :ln Santa Quiteria. Some 
vaccinations have been furnished by INGRA for the children. The 
annual death rate was 1.6 percent of the total population during 
the two years hefore the survey was conducted. All of the 
reported deaths were of children less than three years old. The 
birth rate during the same two-year period was approximately 3.6 
percent of the total population. 

The majority of the houses were constructed of wood supports 
and clay (91 percent). The remaining 9 percent were constructed 
of clay bricks. The roofs were all constructed of tiles. 
Ninety-nine percent of the floors were dirt. The only 

electricity was available at the center, provided by a diesel 
generator. A shortwave radio was the only available means of 
rapid communication with the outside world. Both the electricity 
and radio were operated only during the short visits by INGRA 
personnel. 

The most common sources of drinking water were a water hole 
(64 percent), reservoir (14 percent), well (11 percent) and river 
(10 percent). Most of the families used a reservoir (48 percent) 
or a water hole (35 percent) for washing their clothes, and a 
reservoir for bathing (77 percent). 
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Land Use 

Very few of the smallholders followed the land use pattern 
planned by INCRA of residing bn the urban lot, planting crops on 
the crop parcel and using the animal parcel for pasture. Most 
producers conducted all three activities on just one plot of 
land. Informal discussions revealed that this plot was usually 
chosen to be the largest of the three plots which had land 
suitable for farming activities. In areas I and III, where the 
animal parcel was generally of good quality, the gre~t majority 
of producers built their homes, planted their crops and kept 
their animals on the animal parcel. Because much of the laqd in 
area II was deemed unsuitable for crops and improved pasture, 
many producers were forced to choose the crop parcel for both 
t he i r c r o p s ( 6 3 p e r c en t ) an d p a s t u re ( 3 8 p e r c.e n t ) • Ar e a I I a 1 s o 
c on t a i n e d t h e on 1 y s i z a b 1 e nu m b·e r o f p r o d u c e r s w h i c h ha d b u i 1 t 
their homes on the urbaµ lot (19 percent). 

Crops 

0 f t·h e 3 7 s ma' 11 ho 1 de rs who had 1 i v e d a t Saco do Be 1 em f o· r a t 
l~ast a year, 36 had planted crops. The smallholders in area I 
had almost double the amount of land in cultivation (6.29ha) as 
those farmers in both areas II and III (2.5 and 2.44ha, 
respectively). 

There was a clear preference for mixed cropping over 
monocropping. There was an average of 3.48ha devoted to mixed 
cropping as opposed to 0.59ha devoted to monocropping. The most 
common mixed cropping system was to plant corn, beans and cotton 
(59 percent) or corn and beans (14 percent). Castor beans, broad 
beans and manoic were occasionally included in the mixed cropping 
system. Seventy-five percent of the farmers which monocropped 
had annual cotton, 25 percent had perennial cotton and 17 percent 
had castor beans. 

Fifty-seven percerit of the producers had their crops 
completely fenced. The large majority of producers allowed their 
animals to graze on the crop residues after harvest. 

Animals 

Many of the smallholders did not have any anima~s, 
particularly in the areas which were recently settled. Eighty
two percent of the smallholders in area I had goat, sheep or 
cattle as compared with only 69 and 25 percent in areas II and 
III, respectively. Almost all of the farmers had goats, if they 
had any animals at all. Relatively few farmers had sheep (18 
percent) and cattle (25 percent). 

The average herd size was 16.61 goats, 16.13 sheep and 10.10 
head of cattle. The typical goat herd consisted of a b.uck with 
the rest of the herd being divided fairly evenly between does and 
kids. The ratio of female to male kids was about 2 to 1. The 
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composition of the sheep flocks was similar except that the ratio 
of female to male lambs was about 2.5 to 1. 

The majority of the producers managed th~ir animals .allowing 
their animals to graze in the common areas after their crops were 
planted at the start of the rainy season. After harvest they 
would let the animals graze on the crop resi~ues and in their 
private pasture. This strategy had two major advantages. The 
first is that by keeping the animals out of their private pasture 
during the rainy season, they could ensure that it would be in 
the best possible shape for the dry season. Secondly, by letting 
the animals graze in the common area after planting, they 
protected the crops, which in many cases were not fenced, from 
the animals. Most of the producers gathered their animals at 
night and returned them to their pens. 

Sixty-eight percent of the producers had some type of 
facilities for their animals. Seven percent had a simple coxral, 
52 percent had pens and 42 percent had a pen with a covered area. 
One producer had an elevated, slatted wooden floor, the rest were 
made of dirt. Nin~ty-two percent of the producers said that they 
cleaned their facilities. The average interval between cleanings 
was two weeks. 

Animal Nutrition 

Only in area I was there any significant amount of improved 
pasture. Area I had an average of 3.85ha per farm which had 
s e e d e d 'b a c k f r o m t h e p r e v i o u s y e a r s c r o p s a n d 1 • 2 1 h a p 1 a n t e d t o 
forage. No smallholders in area It_and only one in area III had 
rotational f~llow or forage planted. Seventy percent of the 
·producers with forage cut it to feed to the animals, while 20 
percent let the animals graze on it and 10 percent used both 
systems. Elephant grass was by far the most common type of 
forage. Only 36 percent of the producers with forage had the 
forage completely fenced. 

Thirty-nine percent of the smallholders gave their animals 
some kind of supplement. Of the producers which supplemented 
their animals, 60 percent of the producers supplemented their 
cattle, 38 percent supplemented their sheep and 23 percent 
supplemented their goats. This is consistent with the Gutierrez 
& Ponce de Leon study which found that cattle received first 
priority with respect to resource allocation, followed by sheep 
and finally goats. The most common supplement was usually given 
to the animals during the last part of the dry season. Seventy
nine pe~cent of the producers said that they provided their goats 
and sheep with salt. Thirty-six percent of those which used salt 
added minerals. 

Reproduction 

Virtually no reproductive management was practiced at Saco 
do Belen. Only 17 percent of the smallholders separated the male 
from the female animals. However, because the smallholders 
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general.ly allowed their animals to graze in the common areas with 
many other animals, it is doubtful whether this practice proved 
very successful. The producers did indicate that when selling 
the young animals they tried to retain the better animals for 
reproductive purposes. Eiihty-eight percent of the producers 
castrated their sheep and goats at an average age of 5 months, 
Bucks and rams were' used an average of 3.63 years; while does and 
ewes were used an average of 6.23 years. 

About half (56 percent) of the producers separated the 
animals which were about to give birth. The goats gave birth to 
twins s 1 i Kh t 1 y more ·than ha 1 f of the time , w hi 1 e the s he e p gave 
birth to twins about two-thirds of the time. Thirty-eight 
percent of the producers weaned their sheep and goats at an 
average age of 6 months. 

Animal Health 

The questions concerning animal health were focused mainly 
on symptoms which were evidenced in the animals. Ideally a 
veterinarian would have been present during the questioning to 
give a more accurate diagnosis of the problems. 

The health conditions at the project were, in general, very 
poor. The most serious health problems mentioned by the 
producers were internal and external parasites. About half of 
the goats and sheep were said to have foot infections. Pneumonia 
or other respiratory disorders were also frequently mentioned. 
The mortality rate was very high during the last year, which was 
characterized by extremely heavy rains. Sixty-three percent of 
the goats and 38 percent of the sheep were reported to have died. 
Abortions were not th~ught to be a serious problem for either 
sheep or goats. 

When asked how many kids or lambs died during the first 
month of life, the most common response was a few. Although only 
4 percent of the producers cut and disinfected the umbilical 
cords of newborn sheep and goats, infections were not perceived 
to be a problem. About half of the goats and over half of the 
sheep had diarrhea during the first month of life an 
indication that they might not be receiving sufficient colostrum, 
or that they might not be receiving it early enough. Although 88 
percent of the producers said that the kids and lambs received 
colostrum during their first 24 houts of life, their responses to 
the question "How do you verify this?" indicated that this was 
probably just an assumption rather than something which they 
observed. 

Eighty-five percent of the producers dewormed their animals, 
on average 1.77 times per year. Only 54 percent of the 
smallholders vaccinated their animals. Only a few of the 
producers knew what kind of vaccination their animals received. 
Both the vaccinations and dewormings were sponsored by INCRA. 
During the last year only 4 percent of the producers treated 
their animals with antibiotics. 
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Conservation 

The smallholders showed a good knowledge of the plant 
species which existed on their parcels. Most of them could 
identify which tree species served best for logs, fence posts, 
firewood and forage material. They could also identify many 
plant species which were palatable to sheep an~ goats. However, 

when it came to improving the productivity of the pasture, only 
22 percent said they had any idea of what to do. The majority of 
the smallholders (84 percent) said that they intended to maintain 
the production of wood on their parcels. Sixty-six percent of 
them said they would do so by leaving a portion of their land 

uncut. Eleven percent said they would plant more trees, 5 
percent said they would fence the area after it was cut to 
protect it from the animals. Thirteen percent of those who said 
they planned to ensure a continuous supply of wood on their land 
said they had no idea as to how they were going to do it. 

Product Marketing 

The market for sheep and goat products consisted entirely of 
live animals. An average of 15.71 goats and 4.14 sheep were sold 
per family, per year. Most of the animals were sold by buyers 
which came to the project to purchase the animals. An average of 

1.43 sheep and 4.38 goats were consumed per family per year. 
Approximately 71 percent of the smallholders with goats milked 
them, although ail of the goat milk was consumed on the farm. 

Major Constraints and Technology Recommendations 

The malor constralnts and technology recommendations for 
improving animal production, based on the survey data, were 

arrived at by consensus of the research team. The major 
constraint& were determined to be the: 

1) Poor health of the animals; 
2) Lack of proper nutrition during the dry season; 
3) Lack of reproductive management; 
4) Lack of or poor condition of facilities; 
5) Lack of credit; 
6) Lack of training and technical support; and 
7) Poor infrastructure. 

Potential technology recommendations to improve the 
performance of the production system are: 

1) Use of a complete mineral salt mix supplement; 
2) Regular vaccinations against major diseases; 
3) Regularly de-worming of the animals; 
4) Regular visits by a veterinarian; 
5) Separating female animals about to give birth and proper 

Gare of the newborn animals; 
6) Cutting and treating the umbilical cords of newborn 

animals; 
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7) Castrating young males not to be used for reproduction;· 
8) Weaning young animals; 
9) Selection of animals to be removed from the breeding 

stock; 
10) Flushing female animals; and 
11) Improved facilities. 
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RECOMENDA~OES 

Os participantes da la Reun~ao T~cnico-Cient1f ica do 
Programa de Apoio a Pesquis~ de Pequenos Ruminantes, em sessao 
plenaria, adotaram uma s~rie de recomenda~oes, em duas 
categorias: tecnologias novas e provadas, geradas da pesquisa e 
r e come n d a d a s p a r a a a p 1 i ca ~a o i me d i a t a ; e re co me n d a ~o e s p a r a a s 
prioridades na pesquisa futura. 

(Participants of the First Workshop of the Small Ruminant 
Collaborative Research Support Program, in plenary session, 
adopted a series of recommendations, in two categories: new and 
proven technology, generated by research and recommended for 
immediate application; and recommendations for future research 
priorities.) 

TECNOLOGIAS RECOMENDADAS 

Da avalia~ao da tecnologia gerada da pesquisa, se considera 
que os seguintes recomenda;6es sao imediatamente aplicaveis a 
n i v e 1 d e· fa z en d a • ' 

1. Disponibilidade de sombra para todos os animais a fi~ de 
reduzir o estresse do calbr. 

2. Se os animais sao confinados, adotar-se o nfimero mlnimo de 
horas por dia de confinamento a fim de se maximizar o co~sumo,de 
pastagem ao campo. 

3. Constru;ao de abri~os, particularmente para caprinos. 

4. Os animais devem ser suplementados com sal. 

5. As f~meas devem ser suplementadas durante o perlodo de 
escassez de forragem no campo, utilizando-se fontes de prote1nas 
de baixo custo para complementar (sem substituir) os nutrientes 
da caatinga de acordo com os recursos disponiveis. 

6. Deve se encorajar a produ~ao e conserva~ao de forragem para 
preencher as necessidades durante o perlodo crltico. Silagem, 
feno ou verde picado (isto e, sorgo, cunhfl, algaroba) sao 
sugeridos onde forem economicamente poss1veis. 

7. Para a produ<;ao de leite, aos animais devem ser 
proporcionado forragem de alta qualidade (15% de prote1na bruta, 
ao m1nimo, e 60% de fibra em detergente neutro, ao maximo). 

8. Seguir o calendario de vacina;ao recomendado. 

9. Seguir o calendario de vermifuga;ao recomendado. 

10. Certificar-se de que as crias mamem logo ap6s o nascimento. 
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11. Cortar e tratar (com solu~ao a 10% de iodo) o cordao 
umbilical logo ap6s o n~scimento da cria. 

12. Animals jovens _podem ser mantidas em lugares quentes e secos 
e protegidos das correntes de vento. 

13. Desenvolver e adotar alguma forma ou sistema geral de 
escrita de acordo com os recursos dos produtores. 

14. Os animals devem ser desmamados entre 3.5 a 4 meses de idade 
e as femeas de substitui~ao devem ser colocadas no melhor pasto 
dispon1vel. Os machos devem ser colocados separados das cabras 
ou esterelizados. 

15. Os reprodutores devem ser obtidos de outros rebanhos a cada 
dois anos. 

16. Os produtores devem ser encorajados a avaliar 
seu rebanho de reprodu~ao todo ano, e retirar 
animals com problemas de saGde e de reprodu~ao. 

cada animal do 
do rebanho os 

17. Na seleqao de machos para reproduqao, verificar os 
test1culos, o penis e as condi~oes gerais de saude pelo menos um 
mes antes do perfodo de cobertura a fim de se avaliar os 
problemas potenciais com fertilidade e garantir sucesso na 
cobertura. 

18. Diagnose da prenhez deve ser feita a cada 90 dias e as 
femeas _prenhas devem ser colocadas na melhor pastagem dispon1vel 
ou em suplementa~ao, nos ultimos dois meses de gravidez e durante 
o infcio da lacta~ao. 

19. A vegeta~ao (caatinga) deve ser rebaixada a cada tres ou 
quatro anos, levando em considera~ao os habitos e preferencias da 
especie animal. 

20. 0 manejo animal 
propor~ao das especies 
d a are a. 

deve incluir pastoreio multiplo com a 
e a carga animal dependendo do potencial 

21. Selecionar os substitutos do rebanho de reprodu~ao a partir 
dos pais que apresentam melhor desempenho reprodutivo. 

22. Nao usar reprodutores caprinos mochos para melhoramento. 

23. Considerar o uso de machos Anglo-nubianos par-a os 
cruzamentos iniciais a f im de se melhorar as taxas de crescimento 
e a produ~ao de leite. 

24. As organiza~aoes de melhoristas e grupos de criadores devem 
desenvolver programas de melhoramento genetico utilizando a 
informa~ao ea assistencia tecnica disponfveis. 

25. Devem ser continuados 
melhoramento e dissemina~ao de 
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26. N§o usar para cruzamento animals brancos puros sem 
pigmenta~ao na pele. 

27. Se o objetivo e produ~ao de leite e necessario a infusao de 
sangue de caprinos leiteiros.· 

TECHNOLOGY RECOMMENDATIONS 

From the evaluation of technology generated from research, 
it is considered that the following recommendations are 
immediately applicable at the farm level. 

1. Shade should be made available to all animals to reduce 
temperature stress. 

2. If animals are confined, they should be confined the minimum 
number of hours per day to maximize feed intake from grazing. 

3. Shelters should be made available, particularly for goats. 

4. Animals should be supple~ented with salt. 

5. Female animals should be supplemented during the period when 
feed is not available on the range, utilizing sources of low cost 
pr 0 t e in t 0 c 0 mp 1 em en t (with 0 u t s u.b s ti tu ting) nu tr i en ts f r 0 in the 
caatinga, according to the resources available. 

6. The p rod UJ! t i on and con s e r v a t i on o f f or a g e s to fulfill 
Silages, hay 

are suggested 
nutrient needs during critical times is encouraged. 
or green chop (e.g. sorghum, cunha, algaroba) 
where economically feasible. 

7. If milk is produced, the animal should be provided with a 
high quality forage (minimum of 15 percent crude protein and 
maximum of 60 percent total cell wall fiber or NDF). 

8. Follow recommended vaccination schedules. 

9. Follow recommended de-worming schedules. 

10. Make sure that the new-born animals suckle after birth. 

11. Cut and treat (with a 10 percent iodine solution) the 
umbilical cord as soon after birth as possibl~. 

12. Young animals should be kept as warm and dry as possible and 
out of the draft. 

13. Develop and adopt some form of general record keeping system 
commensurate with the resources of the producers. 
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14, Animals should be weaned between 3.5 and 4 months of age and 
replacement females should be placed on the best feed available. 
Male offspring should be separated from the da~s, or sterilized. 

15. Breeding males should be obtained from outside the flock 
every two years, 

16. Producers should be encouraged to evaluate each animal in 
their breeding flock every year and unhealthy, non-reproducing 
animals should be removed from the flock. 

17. When selecting studs to reproduce, the testicles and penis 
as well as the general health of the males should be checked at 
least one month before the breeding period to evaluate for 
potential problems with fertility and ensure that they are able 
to breed. 

18. A diagnosis for pregnancy should be made at about 90 days, 
and when resources permit, the pregnant females should be placed 
on the best pasture available or on supplement during the last 
one or two months of pregnancy and during early lactation. 

19. The vegetation (caatinga) should be lowered every 3 to 4 
years taking into consideration the habits and preferences of the 
animal species. 

20. Animal management should be mixed species grazing with the 
combination and stocking rate depending on the area. 

21. Select replacement breeding stock from those parents which 
have been more ~roductive. 

22. Do not use polled male goats for breeding. 

23. Consider the use of Anglo Nubian males for initial crosses 
to improve growth rates and milk production in goats. 

24. Breed organizations and producer groups should develop breed 
improvement programs utilizing available scientific information 
and assistance. 

25. Preservation, improvement and dissemination flocks of native 
or indigenous genotypes should continue. 

26. Discourage breeding of pure white animals without some 
pigment in the skin. 

27. If milk production is a goal, some infusion of goats of 
dairy breeds will be needed. 

439 



RECOMENDA90ES DE PESQUISA 

As seguintes recomenda~oes incluem as areas nas quais se 
considera que uma maior pesquisa e de alta prioridade. 

Sis t e·m a An i ma 1 

Reprodu~ao 

1. Estudo andrologico e da tecnologia do semen objetivando apoiar 
a o s p r o g r a m a s d e me 1 h o r a me n t o a tr a v es d a s e 1 e )'.ii o e d i s s e m i n a )'.a o 
de machos superiores em programas de insemina)'.ao artificial. 

2. Estudar a epoca e taxa de ovula~§o em rela~§o aos n1veis 
hormonais plasmaticos. 

3. Tax a de n as c i men to e event o s f is i o 1 og i cos nos per 1o dos pre e 
p6s-parto. 

4. Epoca do desmame e sua influencia na sobrevivencia e 
desenvolvimento ponderal das crias e desempenho produtivo das 
femeas adultas. 

5. Economia comparativa de dois metodos de controle da esta)'.ao de 
pari~§o: controlar a esta~§o de monta, ou sincronizar o ciclo 
estral. 

Sanidade 

1. Teste da vacina contra Linfadenite caseosa. 

2. Estudos epidemiologicos das doen~as principais de ovinos e 
caprinos. 

3 • D e t e r m i n a )'.a o d a 
cascos); pneumonia; 

pa toge n i c id ad e de : pod oder ma ti t e (doe n )'.a 
tumor nasal; eimeriose; e mastite. 

dos 

4. Av a 1 i a )'.a o de es q u em as est rat eg i cos de v er mi f u g a ~a o em re 1 a )'.a o 
a e s ta ~a 0 d e c h u v a s • 

5~ Estudar a poss1vel resistencia de parasitos gastrintestinais 
a o s v e rm 1f u g o s u s a d o s r o t i n e i r a men t e • 

6. Av a 1 i a r o e f e it o de p 1 ant as n at iv as (er v as , ar v ores, etc.) , 
como verm1fugos. 

Melhoramento 

1. Avaliar a nivel de fazenda, o cruzamento absorvente de ovinos 
e caprinos, utilizando genotipos Santa Ines para ovinos e Anglo
nubiano para caprinos. 
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2. Avaliar o potencial para o cruzamento de ra~&s. 

3. De linear e implementer programas de melhoramento apropriado 

pa r a a s r a ~as ma is import an t es. 

Nutric;ao 

1. Limita~oes e requerimentos nutricionais de ovinos e caprinos 

em pastejo e em confinamento com rela~ao a: 
a) Energia 
b) Pr6te1na (degradavel e nao degradavel no rume) 
c) Componentes da fibra e seus efeitos na utiliza~ao de 

energia 
d) Minerals (P, S, Ca, Cu, Co, Zn). 

2. Fatores nutricionais e seus efeitos na produc;ao animal, 

inc 1 u ind o: c res c i men to, a cab amen to, 1 act a ~a o, o vu l ;:i ~a o, pre n he z, 

peso ao nascer e desmame (precoce ou norm;:il), e resist~ncia ~ 

doenc;as. 

3. Comportamento animal em regime de confinamento (selec;~o de 

forragem, digestibilidade e· taxa de consume relacionado com a 

composic;ao). 

4. Avaliac;oes de fontes 
natives e introduzidas, 
agro-indGstria). 

de alimentac;ao regional (forrageiras 
residuos de culture e sub-produtos de 

5. Metodos de preservac;ao de alimentos (silagem, feno). 

6. Formac;ao de bancos de dados 
uma tabela de composi~ao 

nutricionais dos animais. 

com a finalidade de confeccionar 
de alimentos e requerimentos 

7. Sistemas de alimentac;ao para cabras de leite. 

Sistema de Produc;ao de Forragem (Caatinga) 

1. Avaliar os fatores nutricionais que limitam a produc;ao dos 

animals na caatinga tais como: 

a) Quantificar a utiliza~ao de energia durante o ano 

(qualidade e disponibilidade de forragens e fatores que 

afetam o comportamento do animal tais como stress de calor e 

insetos, ou excessive umidade durante a epoca chuvosa). 

b) Avaliar o comportamento alimentar e a sele~ao da dieta de 

acordo com a disponibilidade de forragem e as condic;oes 

climaticas. 
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2. Iden ti f i car e des en v o 1 v er as prop or~ o es de es p ec i ·es de 
caatinga para otimiza~ao da produ~ao animal. 

a ) D e t e r m i n a r a c o b e r t u r a v e g e t a 1 e ·s u a r e 1 a ~ a o c o m a 
produ~ao de materia seca do estrato herbaceo .(para os 
diferentes tipos de solos e regimes de precipita~ao). 

b ) D e t e rm in a r o s me 1 h o r. e s p e r 1o d o s d e c o r t e e d en s i d a d e d a s 
especies arboreas para provocar a rebrota que extendera o 
per1odo de disponibilidade da vegeta~ao verde. 

c) Testar, em condi~oes naturals de 
exoticas e nativas que tenham potencial 

pastejo; especies 
para uso na caatinga. 

d) Av a 1 i a r o e f e it o do per 1o do e int ens id ad e de pas t e j o no 
c re s c i me n t o , r e p r o d u ~.a o e m o r ta 1 i d a d e d a s e s p ec i e s a r b or e a s 
mais importantes. 

e) Avaliar OS metodos mais promissores (biologico, qu1mico e 
mec§nico) para controlar as especies nao desejaveis. 

f ) De s e n v o 1 v e r u ma t ec n i c a , u s an d o a n i ma i s j o v en s , p a r a 
estimular o consumo de especies nao desejaveis. 

3. Desenvolver um enfoque de analise de sistemas integrados de 
fazendas na pesquisa e no manejo da caatinga, 

a) Quantificar a produ~ao potencial de lenha das especies 
arbor ea s n as d if ere n t es man i p u 1 a ~o es d a ca at in g a. 

b) Quantificar 
qua n ti d_a-d e) dos 
durante o ano. 

a contribui_~_ao nutricional (produ~ao e 
res 1d u o s a gr 1c o 1 as e esp ec i es n at iv as 

4. Em todos os casos acima citados, 
identificar a melhor utiliza~ao dos 

fazer anal ise econanica 
recursos dispon1veis. 

Intera~ao Humana: Sistema de Maiejo 

Economia 

1. Caprino leiteiro 

para 

a) Determinar o lucro potencial das fazendas atual~ente 
envolvidas na produ~ao de caprinos leiteiros. 

b) Examinar o potencial de comercializa~ao de leite e seus 
derivados. 

c ) C a r a c t e r i z a r a i n d Gs t r i a d e ca p r i n o 1 e i t e i r o n o S u d e s t e 
do Brasil. 
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2. Descric;ao geral do sistema de explorac;ao a n1vel de fazenda: 

expandir a pesqulsa realizada em Ceara a outros estados do 
Nordeste. 

3. Avaliac;ao de tecnologia a n1vel de fazenda: 

a ) T e s t a r t e c n o 1 o g. i a s a d e q. u a d a s . a n 1 v e 1 d e f a z e n d a s d e 
diversas condic;oes representativas do Nordeste. 

b ) En v o 1 v e r o s t ec n i c o s d a E M AT E R n o p 1 a n e j a me n t o , e x e c u ~a o , 
supervisao· e avaliac;ao de projetos de pesquisa a n1vel de 
fazenda. 

c) Tomar em considerac;ao os fatores socioecon6micos. 

d) Testar o uso de feno e silagem de boa qualidade como 
sup 1 em en ta ~a o n a ep o ca sec a. 

e) Avaliar o uso de. "bancos de 
e ex6ticas (exemplo: sabia, 
suplementa~ao na .epoca seca. 

prote1na" de especies nativas 
a1garoba, leucaena) como 

4. Conduzir pesquisa visando caracterizar a infraestrutura do 

sistema de comercializa~ao de caprinos e ovinos e seus derivados 
a n1vel regional. 

Manejo 

1. Estudar sistemas alternativos de manejo para produc;ao de 
caprinos e ovinos. 

2. Estabelecer programas a longo prazo em fazendas 

preselecionadas orrde a composic;ao da pastagem rrativa sera 
avaliada em func;ao das praticas de pastejo e marripulac;ao da 

caatinga. 

3. Deserrvolver praticas de manejo para minimizar a mortalidade de 

o v i rr o s e ca p r i rr o s n o i n 1c i o d a ep o ca c h u v o s a • 

4. Determinar o grau de perda de peso durante a estac;ao seca o 
qual permitira a sobrevivencia dos animals com taxas adecuadas de 

reproduc;ao. 
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RESEARCH RECOMMENDATION£ 

The following recommendations include areas in which further 
research is considered to be of high priority. 

The Animal System 

Reproduction 

I. Andrological study and semen technology of goats and sheep to 
support a program of selection and dissemination of superior 
males through AI. 

2. Time and rate of ovulation in relation to the blood hormone 
profile in goats and sheep. 

3. Fertility at parturitlon and physiological processes during 
pre- and post-partum periods of sheep aad goats. 

4. Schedules of wea~ing and their influences on kid survival and 
performance of adult female dairy goats. 

5. Economics of restricted breeding season vs. estrous cycle 
synchronization methods. 

Health 

I. Test vaccines for Caseous lymphadenitis. 

2. Epidemiological studies of the principal diseases of goats and 
hair sheep. 

3. Determination of the pathogenesis of footrot, bronchial 
pneumonia, nasal tumors, coccidiosis, and mastitis. 

4. Strategy approach to deworming, related to rainy season. 

i. Investigate possible resistance of parasites to commonly used 
vermifuges. 

6. Efficiency of native products (herbs, tree extracts, etc.) as 
vermifuges. 

Breeding 

I. Evaluate, at farm level, grading-up of sheep and goat herds, 
using improved genotypes of Santa In~s sheep and Anglo Nubian 
goats. 

2. Evaluate potential for cross-breeding. 
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3. Design and implement appropriate improvement programs for the 
most important breeds. 

Nutrition 

1. Nutritional requirements or limitations of sheep and goats on 
the range and in confinement, iith respect to: 

a) Energy 
b) Protein (rumen-degrada~le and nondegradable) 
c) Fiber components as they affect energy utilization 
d) Minerals (P, s, Ca, Cu, Co, Zn). 

2. Effects of nutritional factors on various measures of animal 
performance, including growth, finishing, lactation, ovulation, 
pregnancy, birth weights, weaning weight (early and normal), and 
resistance to dis.ease and parasites. · 

3. Nutritional behaviour of pen-fed animals (food selection, 
digestibility and intake related to composition). 

4. Evaluation of locally available feed resources (harvested 
introduced and native forages, crop residues and agro-industrial 
by-products). 

5. Methods of feed ~reservation. 

6. Assembly of nutritional data bank on feed composition and 
requiremeqts of goats and hair sheep. 

7. Feeding systems and feed evaluation for dairy goats. 

The Forage Production System (Caatinga) 

1. Understand nutritional factors 
on rangelands: 

that limit animal production 

a) Quantify energy nutrition on year-long basis (forage 
quality and availability, and factors related to animal 
behavior such as stress from insects, excessive wet 
conditions and heat). 

b) Quantify feeding behavior and diet selection in relation 
to forage and environmental conditions. 

2. Develop plant communitites that optimize animal production: 

a) Determine taatinga canopy cover and understory biomass 
production relationships (for various soil types and 
precipitation zones). 
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b) D~termine optimum species and density of woody plants for 
cutting to encourage coppice growth that extends period of 
green browse. 

c) Test, under grazing condiii9ns, selected native and 
exotic forage species tnat have potential for use in range 
seeding. 

d) Evalua~e the effect of time and intensity of browsing on 
growth, reproduction and mortality of important woody 
species. 

e) Evaluate promising methods (biological, chemic~!, 
mechanical) for control of undesirable woody plant species. 

f) Develop animal and plant management techniques to improve 
utilization by animals of unpalatable species~ 

3. Develop a whole-farm systems view of research and management 
of the caatinga: 

a) Qiantify wood productio~ pot~ntial of various caatiriga 
typ_es. 

b) Quantify the nutriti°'nal contribu,tion (forag·e production 
and quality) made by crop residu~s and weed fields to the 
yearly forage balance. 

4 • De v e 1 op , in a 1 1 po s s i b 1 e c·a s es 1 i s t e d ab o v e , re s ea r ch 
approaches that will yield data suitable for economical analysis. 

Human Interactions: The Management Systems 

Economics 

1. Dairy goats: 

a) 9etermine profit potential of farms now engaged in dairy 
goat production. 

b) Examine market potential of goat milk and milk products. 

c) Describe the dairy goat industry in southeastern Brazil. 

2. General description of small farm systems throughout the 
northeastern states of Brazil, as has been done in Cear~ 

3. On-farm testing: 

a) Test appropriate technology on farms which are diverse 
and representative of conditions throughout the Northeast. 
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b) Include state EMATER personnel in the design, supervision 

and ~valuation of on-farm experiments. 

c) Socio-economic factors must be considered. 

d) Test the use of good quality hay and silages for dry 
season supplementation. 

e) Evaluate the use of "protein banks" of native and exotic 
species (e.g. sabia, algaroba, leucaena) for dry season 
supplementation. 

4. Conduct research on regional infra-structure for 
commercialization of sheep and goat products. 

Management 

1. Study alternative management systems for sheep and goat 
production. 

2. Establish long-term monitoring programs on selected farms 
where range composition is evaluated as a function of grazing 

practices and ciatinga manipulation. 

3. Develop management practices to control sheep and goat 

mortality during early rainy season. 

4. Determine the degree of weight loss during the dry season that 

will allow animals to survive and maintain adequate reproductive 

performance. 
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