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ABSTRACT - This experiment was carried out to evaluate the potentiality of meat production in male
lambs of three indigenous breeds of hairy (woolless) sheep maintained on native “caatinga” pastures
up to six or seven months of age, and, if necessary,under stall-feeding subsequently,in the hot tropical
Northeast Brazil. The results showed that the optimum slaughter weight of 25 kg was reached in Santa
Inés and some of the Morada Nova lambs on native pastures by the time they were siX to seven months
of ape. Some other twin-born lambs of Morada Nova and all lambs of Brazilian Somali breeds did not
reach the weight till seven months of age and these animals had to be stall-fed for additional period.
These reached the optimum slaughter weight at around nine to ten months of age, Thus, Santa Inés
breed had the best growth, Morada Nova was intermediate and Brazilian Somali had the minimum
growth. These breed differences, which reflect their adult body sizes, also influenced some of the
carcass Characteristics. The type of birth appeared to have a marked effect on ize, growth and some
of the carcass characteristics. Single-born lambs had a distinct advantage. There was virtually no differ-
ence in the carcass characteristics of older and younger lambs of comparable weights and it appeared
that these traits were related more to the weight of lamb at slaughter,

Index terms: Santa Inés, Morada Nova, Brazilian Somali, meat productivity, native caatinga pastures,
stall-feeding.

ESTUDOS PRELIMINARES SOBRE AS CARACTERISTICAS DE CARCACA
DE OVINOS DESLANADOS DO NORDESTE SEMI-ARIDO DO BRASIL

RESUMO - Este experimento foi conduzido na regido do Sertdo no nordeste do Brasil, para avaliar a
potencialidade de produgdo de carne, em ovinos de ragas deslanadas, mantidos em pastagens nativas,
de caatinga, até os seis ou sete meses de idade, e depois, se necessario, em confinamento. Os resultados
demonstraram que 0 pese de abate (25 kg) foi alcangado em pastagem nativa com os animais da raca
Santa Inés e alguns da raga Morada Nova, antes dos sete meses de idade, Alguns cordeiros gémeos da
raga Morada Nova e todos os da Somalis Brasileira ndo atingiram o peso de abate até os seis ou sete
meses de idade e foi necessdrio o seu confinamento por um periodo adicional de dois a trés meses. A
raga Santa Inés apresentou a maior velocidade de crescimento, enquanto que a Somalis, a menor. A ra-
¢a Morada Nova situou-se em posicdo intermedidria. Essas diferengas entre ragas refletem o tama-
nho corporal 4 idade adulta e também influenciaram algumas caracter(sticas de carcaca. O tipo de
nascimento parece ter efeito signicativo no tamanho, no crescimento e em algumas caracteristicas de
carcaga. Cordeiros nascidos como Unicos foram superiores acs gémeos, Ndo foi observada nenhuma di-
ferenca nas caracter(sticas de carcaga entre os animais de idades diferentes e pesos semelhantes. Parece
fue essas caracter[sticas 80 mais relacionadas com o peso do cordeiro ao abate.

Termos para indexagdo: Santa Inés, Morada Nova, Somalis Brasileira, produtividade de carne, pastagem
natjva de caatinga, alimentagdo em confinamento.

INTRODUCTION

The most part of Northeast Brazil is a hot semi-
-arid tropical region and, according to census fig-
ures of 1980, has 6,117 million sheep. Virtually,
all these sheeps are primarily maintained for meat.
Although most of the sheep population is known
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to consist of mixed non-descript {criculo) type
animals which produce smaller quantities of infe-
rior, coarse and carpet type of wool, there are
large numbers of hairy (woolless) sheep belonging
to clearly defined breeds. In an earlier communica-
tion (Figueiredo et al. 1982), it was tried to
present some information of the early growth
of lambs of the three local hairy breeds of sheep.
However, there are no reports on their growth in
relation to optimum slaughter weight and carcass
traits under traditional range conditions. The pur-
pose of this study is to provide this type of infor-
mation in a preliminary and systematic investiga-
tion.
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MATERIAL AND METHODS

Breeds and grazing management. Three breeds of local
sheep, Brazilian Somali, Morada Nova and Santa Inés
(Figueiredo et al. 1982), were used. These breeds origi-
pated from exotic sources (Domingues 1955; Shelton & Fi-
gueiredo 1981). But, due to many generations of breeding
in the focal environment, these have become modified
and sufficiently adapted to be considered indigenous
(Mason 1980). All experimental animals were being main-
tained as one flock and grazed on native “caatinga™ pastu-
res characterized by small bushy and thorny trees. The
animals were prazed for about eight hours everyday,
periodically changing the grazing area. At other times,
these were kept in open corrals where water was available
to them ad libitum.

Lambing management. All the ewes were naturally
mated to rams and the lambing took place within a 60
day period in February-April in open lambing corrals.
The ewes and lambs were kept together for the first two
days and subsequently ewes went out for grazing as usual
and returned to the lambing corral to be with the lambs
for nursing. After ten days, the lambs were also let out to
grazing areas with mother-ewes till weaning. At weaning.
{about 112 days), the lambs were completely separated
from ewes and sent to different grazing area till they
were about six months of age. If lambs did not reach
the optimum slaughter weight of 25 kg till they were
seven months of age, they were kept under confinement.

Confinement. The lambs were weighed weekly and the
optimum weight at staughter was assumed to be 235 kg.
As all the Brazilian Somali and some of the Morada Nova
lambs did not reach the slaughter till six to seven months
of age, these were put under stall-feeding where 300 g of
concentrate ration, consisting of 40 parts of deoiled
cottonseed cake and 60 parts of broken corn, was provided
to each lamb per day. In addition, green cultivated
fodder (elephant grass) was also available. These lambs
reached the slaughter weight up to ten months of age.

Slaughter and carcass measurements. The lambs were
being weighed once a month and all lambs that reached
25 kg in the monthly weighing schedule were slaughtered,
The lambs that fell short of this weight were maintained
for the next weighment after another month. The age
in days on the day of slaughter is the:

1. Age at slaughter in this experiment, Thus, the lambs
may have weighed 25 kg or more when they
reached the slaughter weight. These animals were
fasted for 18 to 24 hours before slaughter but
were provided with adequate drinking water.
Immediately before slaughter, weight was taken
again and this is the;

2. Weight at slaughter.

For slanghter, each lamb was stunned by a blow on

the head and bled by cutting the jugular veins and
hanging the animal in a head down position. After the
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bleeding stopped and animal was dead, the carcass was
skinned by trained personnel and the weight of whole
skin was taken, This is the:

3. Wet skin weight.

The skin was later spread and extended on wooden
frames and allowed to dry for 48 hours, The skin
was then weighed again and this represents the:

4. Dry skin weight.

After removal of skin, the head was removed at the
atlas vertebra and legs at carpal and tarsal joints. Thereaf-
ter, the abdomen was epened and viscera, including liver,
kidneys, heart and lung, were removed and the carcass
was again weighed, This is the;

5, Carcass weight in this study and represents empty
carcass weight. The proportion of (5) Carcass weight
to the (2) weight at slaughter has been termed as the

6. Dressing percentage.

In the fellowing carcass measurements, the distance
means a strajghtline distance:

7. Carcass length is the distance between pubic joint

and front bozder of the first rib.

8. Length of hind leg is the distance between pubic
joint and distal end of febula.

9, Depth of thorax is the distance between the dorsal
position of the 6th thoracic vertebra and the ventral
position of the sternum., :

10, Circumference of thigh in the circumference of the
hind legs around thigh region where the measure-
ment was maximum,

For the animals that were confined and stall fed, there
were also values on:

11. Initial weight at confinement,
12, Duration of confinement, and
13. Average daily gain during confinement.

Analysis of data, General Linear Models procedure of
least square analysis was used for conducting analysis of
variance and covariance and for obtaining least square
means,

RESULTS

In the first analysis, data on Santa Inés and
some Morada Nova lambs were included. These
lambs were grazed on native caatinga pastures
till they reached the slaughter weight and it was
not necessary to keep them in confinement.
The least square means and analysis of variance
are presented in Table 1, Carcass length varied be-
tween breeds, Age at slaughter (P=0.0577) and wet
skin weight (P= 0.0518) appeared to be different
among breeds. There was a significant difference
between types of birth in circumference of thigh
muscles of the carcass and dressing percentage had
a significant positive association with live weight
at slaughter,
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Brazilian Somali, being a smaller sized breed
{Figueiredo et al. 1982), did not reach the slaughter
weight till six months of age in the native caatinga
pastures. Thereafter, these lambs were kept under
confinement and maintained on concentrate ration
and green fodder. These animals then reached the
slaughter weight at about nine to ten monthsof age
and the results of analysis and means of carcass traits
are presented in Table 2, Significant differences be-
tween the progenies of the two sires used for
breeding were observed in wet and dry skin
weights, and depth of thorax was nearly signifi-

cantly different (P = 0.0534). There was a clear -

difference between single-born and twin-born
lambs in the age at which these reached the slaugh-
ter weight, The twins took nearly 34 more days to
reach the same weight as the singles, but there was
no difference in any of the carcass traits. The
" weight of lambs at slaughter significantly influenced
the carcass weight, dry skin weight and depth of
thorax, 7

An attempt was also made to analyse the growth
of these lambs during confinement and the results
are presented in Table 2A. Initial weight at con-
finement was significantly different among single-
-born and twin-born lambs, the difference being
nearly 5 kg. The total duration of confinement
was nine days more in twin lambs and nearly ten
days more for the progeny of sire number 68, but
these differences were only minor and not signifi-
cant, However, the duration of confinement was
significantly correlated to the initial weight of
lambs at the time of confinement and was more
for lighter lambs, The per day gain of lambs during
confinement appeared (P= 0.0595) to be more in
twin lambs than in single lambs, but per day gain
was not dependent on either the initial weight or
the duration of confinement.

Morada Nova breed is intermediate in size to
the larger breed Santa Inés and smaller Brazilian
Somali. Some of the Morada Nova lambs, other
than those included in the analysis in Table 1,
did not reach the slaughter weight up to seven
months on“caatinga” pastures and were therefore
kept in confinement for additional period to grow
up to weight, All these were twin-born lambs. A
comparison was made between these lambs and
the twin lambs which reached the slaughter
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weight at seven months and which are included in
the analysis in Table 1. Results of this comparative
analysis are presented in Table 3. The analysxs
showed that there was a big difference in the
number of days that it took lambs to reach the
slaughter weight in the two groups. The smaller
sized twin lambs of Morada Nova breed took near-
ly 75 more days to reach the same size as their
larger sized counterparts. Significant differences
in the progenies of the two sires were observed
only in case of weight at slaughter, but the wet
and dry skin weights were significantly different
in the confined and non-confined lambs, being
greater in the lambs that were slaughtered at a
later age after confinement. The weight of dry
skin depended greatly on the weight of lamb
at slaughter. There was no difference in other
carcass characteristics between older and younger
lambs and it seems that carcass characteristics are
more closely related to weight at slaughter than to
age of lambs.

Utilizing the data of Table 1, another analysis
was carried out on only Santa Inés lambs which
is presented in Table 4, In this analysis, effects of
two sires and of the two types of birth were
analysed. The sires influenced the weight at slaugh-
ter of lambs and the types of birth significantly
influenced the circumference of thighs. The
weight at slaughter had significant regression on
the depth of thorax and dressing percentage.

In Table 5 are presented least square means of
carcass characteristics and certain growth parame-
ters of Brazilian Somali and Morada Nova lambs
that were confined between six and ten months of
age as they had poor growth. This comparison
showed that for attaining same weight as the poorly
growing Morada Nova, Brazilian Somali still
needed almost ten more days, There were signifi-
cant breed differences in the weight of dry skin,
carcass length, length of hind leg and depth of
thorax. In all these characteristics, Morada Nova
had better averages.

Although the total number of observations was
rather small, attempt was made to correlate all the
characteristics studied. The weight at slaughter was
correlated to the carcass weight without exception
and tended to be positively related to weights of
wet skins and carcass length. In lambs that grew



955

PRELIMINARY STUDIES ON THE CARCASS

*GOO'0>d wse 'GZO°O>A>0LO°0 “es (0S0°0>d>GZ0°0 " ‘FESY0O =d '@
-1g1yBne(s 1 |ewiue jo eBe syl UO $| UoIssaibal Byl “1gyBne|s 1e 1YGIoM Jo sISA|BUR JO Bsed U] 1EION

{99°0} (98°0) {ZET'0) iteol  (8L°0) {zzoo) (Z¥0°0) {rL'o) (L8°0) (6'9)
SE'9F SLoe Z280°L1 e LO'ZS GL80 LLg'l ] 8 LVe t'80¢€ ejdniniy {v)
{69°0) (06°0) (ZyT'0) (sg’oy (180} {€z00) {(rt0°0) {51'0) {G0"L) e
6Ly TL'e oLl 16'¥E 1824 98’0 S16¢ 0601 £e'eT B¥LZ ejfuig (£)
g jo sedAL (B
(oL0} H14)] {orT 0} (9870} {€8°0) {€zZ00) (+0°0) (51°0) (9L°0) e
€89k g1'e 658'01 69°¢E 6525 Zr6o tzo'z L9°01 ECET €'L6Z 89 Jequiny (T}
(L90) {L8°0} (rez’0) {sec) (eL'0) {zzo'0} {Zro0) (S1°0) {6L°0} (o
LE'LYy 1208 eeg’Ll LVse 8TZH ¥6L°0 't LL'ol Lrze 5'68Z L Jequnn (1}
$aiIs (V)
{10419 pJepuels ouO B1e31pul saseylualed gl im sosnbly) SNY3IW SIHVYNDS 1SV
815°Z 1zZZ'v LOE0 £0L9'0 ZL¥FE 122000 €600'0 6110 t0'e 6'8LZ 8 sol3
se3yBnegs 12 1yBiom
9EL'T z20E's « 9T LLEE'0 wlll'LE wm?IBLLO TO9T'0 s lVS'P L6TE 9'10E I uo uoissebay
SL98 05Z'0 o¥o «EVEIE  $8T°0 9zL00'0 6+00'0 05%°0 6L1°0 L'gey I sadAl X aiig
299 SLED €00 8500 S6¥'l St0000 6£00°0 s€€0 168'0  ..67L20E l yl41q jo sadAL
8090 9150 Cie T S0 L9Z'0  «eBOLSO0 +eBOSL°0 8z0'0 £5EC r'eee i saag
(wo) yBiys (W) {wo) {wo) {63) (B) {6) (63) (sAep)
sfeyuadled 4o eousl xeioyy Be| puly yibue) wyBram wbiam wBiam  Jsybneis JaybBne|s

Buissalq

-ajumyary  gopdag  goyibue  ssedie)d IS Ag upps lep  sseare) e dybisp 1e oby

P uoneuea Jo 8._:8.
sasenbs ueapy

*a8t JO SYUOUT XI5 35378 SUTPa0)-[JEIS UO PIUTRIUTEIU $QUIE] FEWOS UET(IZ8Ig JO 518 STEITED JO SUTIUI PUE IUIELIEA JO ssApEuy 7 719V

951960 jun. 1982,

Pesq. agropec. bras., Brasilia, 17(6)



956 E.A.P. FIGUEIREDO et al.

TABLE 2A, Analysis of variance and means of body weights and gain in Brazilian Somali sheep during confinement.

Mean squares

Source of
variation o.f. Initial weight at Duration of Per day gain
confinement in kg confinement in days ing
{A) {B} {c}
Sires 1 0.128 278,24 7593
Types of birth 1 69.380* 51.47 596,559
Sira x Types 1 10.116 26.45 335.23
Regrassion on A 1 - 887.96* 9.64
Regression on B 1 - - 2476
Error {d.f.) - 2,956 {9) 72,25 (8} 118.25 (7}
LEAST SQUARES MEANS (figures within parentheses indicate one standard error)
{A) Sires
{1) Number 1 16.385 (0.719) 111.97 (3.64) 50.76 (5.04)
{2) Number 68 16.600 {0.745) 122.04 {3.85) 57.15 (5.58)
(B} Types of birth
(3) Singla 19,000 {0.745) 112.90 (6.27) 39.33 {8.16}
{4) Multiple 13.985 {0.719) 121,10 {4.78) 68.53 (6.50)

Note: a, P=0.0595; *, 0.005<P<0.010; **, P<0,005.

faster, carcass weight was positively correlated
with dressing percentage, but not in animals that
were small and were therefore confined. Wet skin
weight was closely related to dry skin weight.
There were some other irregular correlations which
are not important and hence not presented here,

DISCUSSION

The hairy sheep are primarily maintained for
meat and therefore a study on carcass characteris-
tics of such sheep may be useful. The profitable
management of these animals requires several in-
formations concerning rates of growth in varieties
and breeds of these animals, especially on the sparse
pasture ranges where these animals are normally
located. Meagre nutrition creates an adverse stress
environment and therefore leaves much less scope
to improve meat productivity by drastically im-
proving feeding management.

In Northeast Brazil, comparable populations of
sheep (5.3 million) and goats (6.1 million) exist
and their future numbers may depend on their

Pesq. agropec. bras., Brasilia, 17(6): 951-960, jun. 1982,

relative economic profitability to the producers,
As a first step, therefore, it was tried to find
out as to how much time these animals take in
reaching a particular slaughter weight and the na-
ture of variation in weights and measurements of
some carcass parts. In this type of preliminary in-
vestigation, it was unavoidable to use small num-
bers of animals and the results obtained are intended
to provide some basic information, As there are no
reports on performance of sheep breeds on native
“caatinga” pastures, thisinformation may be valua-
ble. In this experiment, weight at slaughter was
controlled, which is expected to bring more uni-
formity in carcass characteristics. At the same time,
total number of lambs was rather small. Hence, the
probability levels in the tests of significance had to
be looked at more carefully, especially when these
were close to 5%. The smallness of the body of da-
ta seems to have influenced formal sipnificance of
effects in the analysis, but it has been quite easy to
obtain useful conclusions.

The main observation has been concerning the
relative size of the three breeds, and this study con-
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TABLE 5. Least square means (s.e.) of carcass characteristics of Brasilian Somali and Morada Nova breeds of sheep
maintained on ““caatinga”™ pastures up to 6 months of age and confined thereafter till slaughter at around

10 months.- :
Breeds

Carcass
characteristics Brazitian Somali Morada Nova
Age at slaughter (days) 29405 (5.57)} 28540 (10.72)
Weight at slaughter {kg) 22.86 (0.40} 23.25 {0.65)
Carcass weight (kg) 10.862 {0.108) 11.084 {0.171}
Woet skin weight (kg) 1.897 {0.043) 1.752 (0.070)
Dry skin weight {kg) 0.885 {0.024} * 0.735 (0.039)
Carcass length (cm) 52.66 (0.44) b 57.03 (0.72)
Length of hind leg {cm) 34,70 (0.25) b 38.37  (0.41)
Depth of thorax (em} 17.23 (0.17) e 18.99 {0.28)
Circumference of thigh (cm) 31.06 {0.44) 31,31 (0.76) -
Dressing percentage 47.33 (047) 48.27 (0.76)
Initial weight at confinement (kg) 15.92 (0.82) 1884 (1.31)
Average per day gain during
confinement {g} 54,32 (3.31) 54.64 {5.47}

Note: *,P<0.01; *% P <0.005.

firms our previous report (Figueiredo et al. 1982)
that Santa Inés is the largest and Brazilian Somali
the smallest among the three breeds studied. How-
ever, Morada Nova has much better prolificacy
than Santa Inés (175 versus 125) (Figueiredo et al.
1979) and for calculating overall economy this
will have to be considered.

In this study, the pre-fasting body weight of
25 kg at slaughter has been considered optimum,
However, in Santa Inés and larger lambs of Morada
Nova breeds, dressing percentage has a significant
association to the weight at slaughter and larger
animals have more dressing percentage. This shows
that there is still more scope for improving overall
meat production by allowing the lambs to grow
further, Botkin et al. (1969) have also shown
that faster growing lambs have advantage in overall
meat productivity. But, Lambuth et al. (1970)
showed that the percent retail cut are not different
between slow growing and fast growing lambs. The
slow growing lambs tend to accumulate too much
fat and fast growing lambs have too large a propor-
tion of bones. However, in the ‘“‘caatinga” range
conditions, the pattern may be different and genetic
progress through selecting for increased weight
may be desirable (Jacobs 1974). In slow growing

lambs in this study, no association between
dressing percentage and weight of the animal
was found.

The type of birth did not have any effect on
carcass characteristics of fast growing lambs of Mo-
rada Nova and Santa Inés breeds, although twin-
born lambs took a little longer to reach the same
weight as singles and citcumference of thigh mus-
cles was slightly larger in single born lambs. But,
in case of Brazilian Somali, the type of birth had
a marked effect on the final weights in native *“‘caa-
tinga’" pastures which were also the initial weights
of confinement and on the age when lambs reached
the slaughter weight after confinement. The
single-born lambs were superior in all these charac-
teristics. Still, as the weight of lamb at slaughter
was controlled, the carcass characteristics did not
differ. Botkin et al. (1969) also found that the
type of birth had little value on carcass traits, and
in fact, in their study twins grew faster than sin-
gles. But, in spite of controlling the slaughter weight
of lambs, they obtained marked variation in all
the carcass characteristics.

The duration of confinement of these animals
depended on the initial weight at confinement and
was greater for smaller lambs. The per day gain was
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more in twin lambs than singles during the period
of confinement and this shows that smaller twin-
-born -lambs have the capacity for compensatory
growth,

In the Brazilian Somali lambs, marked sire ef-
fects were observed in the weights of wet and dry
skins. On an overall basis, the carcass weight and
depth of thorax were the other characteristics that
appeared to be different between sires, However,
with only two sires, these differences can only be
taken as indications, although high estimates of
heritability have been reported for several carcass
characteristics (Botkin et al. 1969, Bowman &
Hendy 1972, Wolf et al. 1981).

The results of this experiment show that it
would be advantageous to have a larger sized lamb
in Santa Inés breed and the optimum slaughter
weight may be determined separately for this
breed. The most economic weight of lamb at slaugh-
ter may be different and higher in Santa Inés in
compatison to smaller Morada Nova and Brazilian
Somali lambs., In Morada Nova, more attention
may be given to prolificacy as the twin-born lambs
have done well and have tried to compensate for
their initial small size, especially under confine-
ment. Bichard & Yalgin (1964) have reported that
birth weight has no correlation with weights at
later stages of growth in crossbred lambs, but later
weights are closely interrelated. This further sup-
ports the view that the small sized twins at birth
may outgrow the singles, if suitable management is
devised for them. It may also be necessary
to study the growth of Morada Nova and Brazilian
Somali on native “caatinga” pastures for longer
duration of time. Brazilian Somali appears to be
the least suitable for efficient meat productmn
under the local conditions.
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