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ABSTRACT - In this work, linear body measures were taken and production indices calculated for 100 Cuban Creole
goats and 100 crossbred goats in order to aid in the characterization of animal genetic resources in Cuba. Low variation was
found for all indices of the Creole goats, showing homogeneity between the groups of animals studied. Most of the functional
indices are related to the milk biotype which is in agreement the possible origin of the breed from animals of the Iberian Peninsula
and Canary Islands. The crossbreds were more varied, mostly due to undesigned disorganized crossing. These data may help in
identifying a commercial niche for the breed and contribute to in situ conservation of the Cuban Creole goat.
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Introduction

In recent years, goats from Cuban Creole breed which
was widely distributed over the territory of Cuba, had its
numbers drastically reduced due to the introduction of exotic
breeds, considered by some people as more productive. This,
inadditionto lack of subjective information on the breed, led
to it being registered as in danger of extinction according to
the Cuban Report sent to the Food and Agriculture
Organization of the United Nations (FAO, 2003).

Nowadays, this breed can be found in the eastern
mountainous region of the country, where 69.9% of all
goats of the nation are found. In this region, goat farming
isimportant for the local economy. The cooperativesinthe
region are made up of small farms based on extensive
farming in vast mountainous areas (Chacén et al., 2006).
The need to conserve the Cuban Creole is vital to maintain
genetic integrity, as well asto use its unique rustic qualities
incommercial crosses.

One of the difficulties in conserving a genetic resource
isthe lack of its characterization and knowledge of the best
production system for raising it. When little is known
aboutaresource, itsidentity asagenetic group, its production,
reproduction and adaptation potential, it is more difficult
to find amarket niche in the production system. Phenotypic
characterization is therefore an important step in a

Received February 25, 2010 and accepted February 15, 2011.
Corresponding author: concepta.mcmanus@ufrgs.br

conservation program, for breed identification and
classification in ways that farming communities could be
related (Dossaetal., 2007; Mwacharo et al., 2006).

Although conformation is related to performance,
selection should be directed to ensure the breed does not
lose its characteristics attained through natural selection
(Santos et al., 1995). According to Giannoni (1988), the
affirmation that ‘frame predicts function’ is somehow
generic, as the performance of horses is influenced by
morphological, physiological, and psychic factors, as well
asby the environment. Therefore, frame isonly an indication
of the production value of the animal. Conformation and
performance traits are heritable and influenced by
environmental factors (Miserani etal., 2002).

Desirable body conformation, from the meat
production viewpoint, is such a complex character that
little progress has been made in reducing it to a single
corporal measurement which can be taken on the live
animal. Therefore, body conformation score, which is
highly subjective and has low heritability, has been widely
used. But, with the introduction of indices from body
measurements, objective assessment of body conformation
from the stand point of type may be relatively easier
(Mwacharo etal., 2006). Thus, the objective of this study
was to describe production indices for the Cuban Creole
goat.
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Material and Methods

Phenotypic measurements were taken on 100 Cuban
Creole adult female goats and on 100 of their crossbreds
(mostly Anglo-Nubian type), on many farms on the Sierra
Maestra, in the eastern region of Cuba (Table 1). The
mountain range is 250 km long and 60 km wide and varies
from 300 to 1,500 m above sea level. It is the largest
mountain range in the country and has a subtropical
climate, with mean annual temperatures of 28°C and relative
humidity of 80%. In thisregion, there are two well defined
seasons: rainy season (May — October) and dry season
(November — April). Except in the mountains, the climate
of Cubais semitropical or temperate. The average minimum
temperature is 21°C and the average maximum temperature
is 27°C. The amount of rainfall varies from year to year
and droughts are also common. The mountain areas have
an average precipitation of more than 1,800 mm, while
most of the lowland area has from 900 to 1,400 mm
annually. The slopes are very steep and there is abundant
vegetation with predominantly leguminous shrubs,
undergrowth and natural pastures traditionally used in
animal feeding.

Both small and medium sized farms use extensive
production systems with continuous grazing on open
mountainous ranges due to the lack of territorial divisions,
creating a single flock. Each breeder chooses the type of
suckling, most kids staying with the dam until weaning. The
male kids are mostly fattened for meat production with the
larger ones selected for reproduction.

Data were collected from September 2004 to March
2005. Animals were classified as pure or crossed based on
national and local (flock history) criteria as well for basic
qualitative traits (horns, coat color, ear shape, mucus
membrane color, beard). Adult animals aged three years or
more were measured on small (3to 15 animals) and medium
(16 to 30 animals) flocks. Measurements of 15 characters
(withers height, rump height, body length, sternum height,
body depth, wither width, chest width, rump width, head
width, rump length, head length, face length, heart girth,

cannon bone circumference, muzzle diameter) were taken by
using a metric tape, hipometer and paquimeter (Figure 1).

From these measurements, 22 conformation indices
were calculated according to Agraz Garcia (1981), Lopez
etal. (1992), Salako (2006), Simd&es (1979), Martin—Rosset
(1983), Torres & Jardim (1987), Ribeiro (1988) and Santos
etal. (1995):

(1) Cephalic (IC) = Head width x 100 / Head length;

(2) Body (1B): Body length x 100/ Heart girth: When
this measure is greater than 0.90, the animal is longiline;
between 0.86 and 0.88 is medigline, and less than 0.85, it
is brevigline;

(3) Proportionality (IPr): Shoulder height x 100/ Body
length;

(4) Pelvic (IP): Rump width x 100/ Rump length;

(5) Weight 1: Body length x body depth x (hip width +
chestwidth)/2) /1050;

(6) Weight 2 (W2) = HG3*80. Weight above 45 kg
correspond to large or hypermetric animals, between 35and
55 kg medium or eumetric animal and less than 35 kg, small
orelipometric animals;

(7) Weight 3: Mohammed & Amin (1997) =W3= (0.5 x
HG)-14.87;

(8) Weight 4: Singh & Mishra (2004) - W4 =(0.63 x
HG)-19.5;

(9) Width slope (WS): rump width/chest width;

(10) Balance* (rump length x rump width)/ (chest depth
x chest width);

(11) Metacarpo —costal (IMC): cannon bone perimeter
% 100/ rib distance;

(12) Transverse pelvic (IPT): rump width x 100 /rump
height;

(13) Longitudinal pelvic (IPL): rump length x 100/ rump
height;

(14) Relative depth of thorax (IPRT): chest depth x 100/
wither height;

(15) Relative body index (RBI) = BL x 100/wither height.
Also called length index;

(16) Dactylthorax index (DTI1)=CC/HG.The DTI may
not be more than 10.5 in light animals, up to 10.8 in

Table 1 - Sampling information of Cuban Creole goats and their crosses

Province Flock

Number of Cuban Creoles goats

Number of crosses

Santiago de Cubal Finca “La Verdolaga”
Finca “El Porvenir”
Productores individuales

Finca “Los Portugueses”

Granma? CPA “Desembarco del Granma”
Escuela Preuniversitaria
Holguin3 Productores Individuales.

- 25
10 15
22 -
9 13
37 17
8 12
14 18

ICity of Santiago de Cuba; 2 City of Guisa; 3 City of Mayari.
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1. Withers height (WH) 9. Head width (HW)

2. Rump height (HR) 10. Rump length (RL)

3. Body length (BL) 11. Head length (HL)

4. Sternum height (SH) 12. Heart girth (HG)

5. Body depth (RD) 13. Cannon bone

6. Bicostal diameter (BD) Circumference (CC)

7. Ear length (EL) 14. Muzzle diameter (DH)
8.  Rump width (RW)

Figure 1 - Datacollected onadult female Cuban Creole goatsand
their crosses.

intermediary;upto 11.0inlight meatanimalsandupto 11.5
in heavy meat type. This index also indicates thoracic
development;

(17) Pectoral Index (P1): = ((HS + HR)/2)/SH. When the
back height is less than the sternum height, the animal is
considered “far from ground”;

(18) Thoracic development (TD) = HG/HS. This
indicates thoracic development of the animal, with values
above 1.2 indicating animals with good TD;

(19) Body ratio (BR) = HS/HR. If the withers are lower
than the rump, the animal is low in front and vice versa.

(20) Baron & Crevat (BC) = HG2/HS. The greater the
index, the more robust the animal, also called Conformation
Index;

(21)Compactindex 1 (CI1) = (W/HS)/100; indicates how
compact the animal is. Meat type animals have values
above 3.15. Values close to 2.75 indicate dual purpose and
close to 2.60 indicate animals more suitable for milk;

(22) Compact index 2 (C12) = (W/(HS-1)]/100): This
index also indicates the aptitude of the animal. Values
above 9.5 indicate meatanimals, from 8.0t0 9.5, itindicates
animals suitable for dual purpose and from 6.0 to 7.75, it
indicates milk animals.

All data were analyzed by using SAS procedures (SAS
INSTITUTE®,v.9.2) including General Linear Model (GLM),
Correlation (CORR), Principal Component (PRINCOMP),
Frequency (FREQ), as well as the procedures for charts
(CHART) and means (MEANS).

Results and Discussion

All the goats measured, both pure and crossbred, were
horned (Table 2). Most Creole goats had straight ears. They
varied in coat and mucus membrane color but had goatees,
while the crossbreds had curly ears, less variable coat
colors, generally black mucus membranes and may or may
not have goatees.

Measurements such as wither height, body length, heart
girth, rump height and width in the estimation of animal
weight have been widely documented (Hassan & Ciroma,
1992; Ozoje & Herbert, 1987; Sowande & Sobola, 2008),
especially where weighing scales are notavailable. Cephalic
dimensions have also been used as indicators of breed,
origin and relationships within species (Jewel, 1963), while
wither height has been used as an indicator of type in beef
(Simon & Buchanauer, 1993), because it indicates long bone
growth. Type and function are considered better indicators
of the usefulness of the animal than weight (Alberti et al.,
2008). The weightitselfis limited without some qualification,
and probably quantification of associated type and
conformation. Alderson (1999) reported that single linear
measurements are more relevant for on-farm within-herd use.
Thisisprobably because of the reported significantinfluence
of husbandry system on certain body measurements.
However, different combinations of the measurements will
likely be more useful.

Nosignificantdifferences (p<0.05) were found between
flocks or interaction between breed and flock. In general,
crossbred animals are significantly larger than purebred
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Creole (Table 3). The breed normally used by breeders for
crossbreeding isthe Anglo Nubian, whichisalarger animal.
The main income for the breeders from these animals is from
the sale of meat, so conformation and weight are important
factors and this is why the Anglo-Nubian became popular
in the region. The larger animal also has implications for
maintenance requirements, as well as for adaptation to local
conditions which should be taken into consideration when
examining the production system.

The means for both purebreds and crosses are below
those for commercial breeds such as Alpine and Saanen
(Manfredietal.,2001), Creole goats in Patagonia (Lanarietal.,
2003) and Andalusian native breeds (Herrera et al., 1996).
Compared with Moxot6 animals in Brazil (Ribeiroetal., 2004),
these animals have shorter bodies, but are taller and have
higher heart girths. Measures were similar for Creole goats
and their crosses in Mexico (Vargas et al., 2007).

Table 2 - Phenotypic traits of Cuban Creole goats and their

crossbreds

Variable Type Cross %  Creole %

Horns Presence 100 100
Absence 0.0 0.0

Ear shape Straight 0.0 71.4
Semi-straight 31.2 28.6
Curly 68.8 0.0

Coat color 1 color 53.1 28.0
2 color 46.9 43.5
3 color 0.0 28.5

Mucus membrane color Black 65.7 57.2
Pink 34.3 42.8

Beard Presence 62.0 100
Absence 38.0 0.0

Chacén et al.

Based on these measurements, these goats may be
considered medium sized (Devendra & McLeroy, 1982)
which are common in naturalized populations (Vargasetal.,
2007). Studies showed that under natural conditions,
indigenous breeds may suffer from vitamin and mineral
deficiencies, as well as limitations in food quantity and
quality which may affect linear body measurements
(Kadimetal., 2006).

The coefficients of variation (CV) were low and in
accordance with those found in other studies in sheep
(Janssens & Vandepitte, 2004), horses (Miserani etal., 2002,
McManus et al., 2005) and goats (Herreraetal., 1996).

Ingeneral, correlations between the linear traits were
medium, except for those involving RD and CL (Table 4).
This is to be expected as animals that were large for one
trait tend to be large for others. Coat length and rib
diameter are the exceptions. This pattern was confirmed by a
multivariate analysiswhere 49% of the variation between traits
isexplained by the firsttwo autovectors (Figure 2). The second
autovector shows a subgroup of animals that are wide hiped
and large chested, but short.

Most indices showed low variation for the Creole breed
(Table5). The crossbreds showed higher variation for most
indices, probably due to disorganized crossing. The highest
coefficient of variation in the Creole breed was for the
metacarpus costal index (10.23) and the lowest for relative
depth of the body ratio (1.05), while for the crossbreds, the
highest coefficient was for weight 2 (15.19) and the lowest
for body ratio (4.60).

Indices show that the withers was slightly lower than
the rump in both genetic groups (0.93) although not very
unbalanced, which is an important trait for the health and

Table 3 - Linear body measurements in Cuban Creole goats and their crossbreds

Creole Crossbred Difference

. between means
Trait Mean (cm) cv Std Mean (cm) Std
Head length 17.71 5.06 0.90 18.98 5.87 1.11 el
Head width 11.24 2.14 0.24 11.71 5.22 0.61 el
Wither height 60.97 2.61 1.59 64.53 5.02 3.24 el
Rump height 63.15 2.43 1.54 66.63 4.89 3.26 el
Body length 65.54 5.33 3.49 67.32 3.34 2.25 Hxx
Rump length 18.15 5.03 0.91 18.61 9.23 1.72 *
Rump width 13.78 5.00 0.69 14.53 6.22 0.90 el
Heart girth 76.87 1.58 1.22 82.33 5.40 4.45 el
Cannon bone circumference 7.36 4.91 0.36 7.52 8.09 0.61 *
Rib diameter 14.15 7.93 1.12 14.65 6.12 0.90 el
Sternum height 31.92 4.66 1.49 34.16 10.73 3.67 xR
Chest width 16.36 6.76 1.11 16.86 6.18 1.04 el
Muzzle diameter 23.91 1.59 0.38 24.59 8.20 2.02 el
Ear length 12.68 6.17 0.78 15.63 9.66 1.51 xRk
Coat length 3.14 9.65 0.30 2.99 22.07 0.66 P<0.06
Body depth 29.04 2.81 0.82 30.37 8.50 2.58 el

*** P<0.001; * P<0.05; CV = coefficient of variation; Std = standard deviation.
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resistance of the animals, with BC indicating that the Creole
were thinner animals than crossbreds. Compact index
indicates that the animals were more suited for milk
production but they had good thoracic development. This
is important for the animals in terms of fitness, good
respiratory system, especially in higher altitudes. There
should be a balance between the height, body length and
heart girth since that imbalance in its gravity center may
affect its ability to balance on rocky ground. The DT1 also
indicates lightly builtanimals. PI indicates that the sternum
was almost half the back height of the animal. Body length
was marginally greater than wither height (RBI) but the IB
indicates breviligne animals. The overall body shape is
referred toas conformation. Itis basically the result of many
heritable traits, although environmental factors help shape
the body of the animal.

The Cephalic index (IC) for Creole animals (63.65)
showed a braquicephalic tendency. The 1B (85.29), IPr
(93.19) and IP (76.00) are related to the proportionality of
the animal as a whole. An average animal is breviline,
sublongiline, with atendency towards a rectangular pelvis.
Inthe crossbredsthe IC (61.83) was slightly largerinsomuch
as these animals have a longer head. The IPr (95.90) was
greater due to taller shouldersand IP (78.62) indicates that
the shoulder was closer to a square. Body ratio (BR)
indicates that both groups were slightly lower at the withers
than the rump.

Althoughthe DTIand IPL were significantly different
between the two groups, it is not possible to assert that the
crossbreds were more productive than the purebreds. They
simply had alarge morphological structure. The low variation
in the descriptive indices of the two genetic groups is in

1675

agreement with other studies in India native goats (Sarma,
2006) and sheep from Nigeria (Salako, 2006).

Most indices showed significant differences between
Creole and crossbred animals. The indices are considered
anoption for assessment of weight because they incorporate
measures of desirable conformation, namely, length and
balance (Alderson, 1999). Salako (2006) suggested that
indices thatare produced from measurements that are more
closely associated with bone growth such as foreleg length,
heightslope and length index (RBI) are more appropriate for
assessment of type. Assessment of type by using body
measurements is more objective than those obtained by
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CL = coat length; RD = rib diameter; DH = muzzle diameter; DE = chest width; CC =
circumference; HW = head width; RL = rump length; HG = heart girth; HL = head
length; EL = ear length; BL = body length; RW = rump width; HR = rump height;
HS = wither height; SH = sternum height.

Figure 2 - Firsttwo autovectors for linear body measurementsin
Cuban Creole goats and their crossbreds.

Table 4 - Correlations between linear body measurements in Cuban Creole goats and their crossbreds

HL HW HS HR BL RL RW HG cC RD SH DE DH EL CL
HW 0.49
HS 0.49 0.47
HR 0.41 0.35 0.76
BL 0.58 0.23 0.49 0.57
RL 0.58 0.43 0.39 0.34 0.52
RW 0.48 0.29 0.66 0.58 0.59 0.51
HG 0.56 0.58 0.60 0.59 0.33 0.63 0.45
cC 0.37 0.59 0.35 0.21 0.28 0.44 0.26 0.36
RD 0.28 0.18 0.09 0.09 0.29 0.13 0.00 0.10 0.07
SH 0.32 0.19 0.78 0.56 0.37 0.06 0.37 0.25 0.04 0.06
DE 0.38 0.24 0.14 0.06 0.16 0.06 0.19 0.12 0.13 0.25 0.11
DH 0.21 0.29 0.12 0.19 0.04 0.21 0.06 0.39 0.31 0.06 -0.06 0.09
EL 0.53 0.38 0.60 0.59 0.43 0.29 0.51 0.59 0.28 0.24 0.40 0.26 0.30
CL -0.06 0.07 0.08 -0.04 -0.00 -0.01 0.06 -0.07 0.04 -0.09 0.06 -0.12  -0.02 -0.10
BD 0.28 0.45 0.38 0.34 0.20 0.51 0.47 0.54 0.47 0.06 -0.28 0.06 0.28 0.33 0.04
HL HW HS HR BL RL RW HG CC RD SH DE DH EL CL

HL =head length; HW = head width; HS = wither height; HR =rump height; BL =body length; RL =rump length; RW = rump width; HG = heart girth; CC = circumference;
RD =rib diameter; SH = sternum height; DE = chest width; DH = muzzle diameter; EL = ear length; CL = coat length; BD = body depth.
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Table 5 - Body indices for Cuban Creole goats and their crossbreds

Chacén et al.

Creole Crossbred Difference
between means

Index Mean cv Std Mean cv Std
Cephalic 63.65 5.48 3.49 61.83 5.82 3.60 el
Body 85.29 5.57 4.75 81.96 5.48 4.49 el
Proportionality 93.19 4.05 3.77 95.90 4.92 4.72 Hkx
Pelvic 76.00 4.61 3.50 78.62 9.59 7.54 faled
Metacarpus costal 52.40 10.23 5.36 51.47 9.01 4.64 ns
Pelvic transverse 21.81 3.72 0.81 21.83 6.39 1.39 ns
Pelvic longitudinal 28.73 3.98 1.14 27.97 9.67 2.71 *
Relative depth of thorax 47.66 2.98 1.42 47.13 8.88 4.19 ns
Weight 1 26.26 6.85 1.80 29.27 11.93 3.49 Hokx
Weight 2 36.36 4.72 1.72 45.02 15.19 6.84 e
Weight 3 23.56 2.58 0.61 26.29 8.46 2.22 el
Weight 4 28.92 2.65 0.77 32.36 8.66 2.80 el
Width slope 84.50 6.91 5.84 86.52 8.91 7.71 *
Balance 0.53 9.55 0.05 0.53 12.73 0.07 ns
Relative body 1.07 4.23 0.45 1.05 4.76 0.50 xR
Dactyl thorax 9.58 5.17 0.50 9.15 7.59 0.69 el
Pectoral index 1.95 2.75 0.05 1.94 9.11 0.18 ns
Thoracic development 1.26 3.00 0.38 1.28 5.65 0.72 P<0.06
Body ratio 0.97 1.05 0.01 0.97 4.60 0.04 ns
Baron & Crevat 97.01 4.08 3.96 105.37 9.63 10.15 el
Compact index 1 5.20 5.40 0.32 6.97 14.04 0.97 wkx
Compact index 2 6.07 5.42 0.32 7.19 14.03 0.99 il

***p<0.001; ** p<0.01; *p<0.05; ns= non-significant; CV = coefficient of variation; Std = standard deviation.

visual appraisal, though both are still inferior to ‘function’
as criteria for selecting breeding stock.

Although concepts of perfect conformation vary
among breeds, all breed registries agree that the overall
quality and balance of an animal should be symmetrical
and proportional to its size (Martin etal., 1978).

Data from Argentinean Creole goats (Revidatti et al.,
2007) showed lower values for IC (38.9 £ 3.2), IPr
(83.15+5.4)and IP (70.0 £5.1) and higher values for IB
(85.8 £5.9). Females of Branca de Rasqueda breed from
Catalunia had higher IPr (101.40 + 6.66) and IP
(77.97 £13.65) valuesand lower IC (52.73 £3.50) and IB
(81.46+4.88) values (Carnéetal.,2007). Lanarietal. (2003)
also found slightly lower IC and IP with higher IB for
Creole goats in Patagonia. This variability in conformation
of these genetic groups may be related to differences in
genetic aspects and different systems of rearing
developed for goat production in the Americas.

In terms of the functional indices, IMC is linked to
strength of the extremities in relation to body mass. Dactyl
thorax index (DTI) gives an indication of how fine the
skeleton is, so it is greater in meat than in milk type animals,
in which an increment in cannon bone circumference
presupposes an increase in body size (Pefiaetal., 1990).
All values for IMC (52.40) as well as for DT1 (9.58) are
related to the milk biotype, in agreement with research
carried out by Martinez etal. (2007), in which they found

that the origin of the same breed, as in this paper was from
milk type goats brought from the Iberian Peninsula and
the Canary Islands. The IMC may be related to adaptive
capacity of this breed in the environment where it is
found.

Pelvicindices, both IPT (21.81) and IPL (28.73), showed
that the Cuban creole breed have narrow hips with low meat
production potential. Despite this, these animals are
predominantly used by breeders for meat production. This
was one of the contributing factors for the introduction of
exotic breeds to improve carcasstraits (Chacénetal., 2006).
The milk production of this breed should be studied to
identify its potential within the system and help to identify
a commercial niche, as well as contribute for in situ
conservation. More information on the breed would also
help to implement structured crossbreeding systems and
help to maintain purebred animals.

Therelative depth of thorax (IPRT) (47.66) isan indirect
measure of leg length, whereby higher indices for this trait
correspond to animals with longer legs. According to Sastre
(2003), animals with higher IPRT have higher kinetic
capacity, being more adapted to plains and long treks with
bodies further from the ground to avoid heat radiation. The
IPRT indicates short members for the Cuban Creole, witha
body close to the ground, which may correspond to its
adaptations to mountainous terrain. The width slope and
length indices are useful parameters for estimating balance,

R. Bras. Zootec., v.40, n.8, p.1671-1679, 2011
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and they can be importantin the assessment of functionality
(Salako, 2006).

Four different formulae (weight 1, weight 2, weight 3
and weight 4) were used to estimate weight giving
significantly differentanswers. Asthe correlations between
weight 2 (W2), weight 3 (W3) and weight 4 (W4) were
approximately 1 and because they were all based onasingle
measure (HG), only W1 and W2 remained in the analyses
(Table 6). In general, the crossbreds were heavier than the
purebreds in order that purebred weight was approximately
28.77 kg and crosshred 33.24 kg. Given the divergence in
estimated weights by the various indices, a study needs to
be carried out to determine the best formula for this breed,
since most farmers cannot afford weighing scales but have
easy access to measuring tapes. Schwabe and Hall (1989)
used a formula involving girth height and body length to
describe weight whereas Alderson (1999) developed a
system of linear measurements to provide an assessment of
type inbeefand overall value of ananimal. Indices are often
considered a superior option for assessment of weight
because they incorporate measures of desirable conformation,
such as large chests to suitable height measurements. They
are expected to provide tested empirical alternative to the
limited use of single measurements for the assessment of
type, weight and function as well as enhance the ability of
breeders to select potential breeding stock. They provide
potential purchasers with a reliable evaluation of animals

1677

because the measurements are associated with production
characteristics.

Adult body weights were rather lighter than Anglo-
Nubian goats in Rwanda (51.4 kg;Wilson & Murayi, 1988),
as well as native and commercial breeds in Mexico
(Montaldo et al., 1995), but approximately the same as
native Moxotd goats in Brazil (30.13 kg; Ribeiroetal., 2004).

Correlations among indices are, in general, low and
frequently negative (Table 6). Those indices which used
the same linear measurement as a base tended to have
higher correlations, as expected. Similar correlations
between linear traits have been found in horses in Brazil
(Miseranietal., 2002; McManus et al., 2005) and sheep in
Belguim (Janssens & Vandepitte, 2004).

The first two autovectors for the indices, which explain
50% of the variation, showed that animals that have high
BC, Pl and TD tend to have low IB (Figure 3) while a
subgroup had high RBI, Balance, IPL and low TD and IPR.
The first autovector contrasts long thin animals with those
thatare more stocky and chesty, while the second contrasts
short thin animals with taller more robust ones.

Performance, on the other hand, especially in function
of meat production, can be assessed from body
measurements such as chest width, hip width and chest
depth, which are less closely associated with bone growth.
These indices include width slope, balance, depth index
and cumulative index (which include balance), in that order.

Table 6 - Correlations between body indices in Cuban Creole goats and their crossbreds

IC 1B IPR IP IMC IPT IPL IPRT W1 IWS Balance RBI DTI Pl TD BR BC W2 ClI1
1B 0.22
IPR -0.26 -0.62
IP 0.07 -0.25 -0.18
IMC -0.21 -0.09 -0.08 0.26
IPT 0.20 0.13 -0.06 -0.26 -0.01
IPL 0.21 -0.13 -0.23 0.74 0.23 0.45
IPRT -0.16 -0.26 -0.20 0.26 0.22 0.18 0.37
W1 0.22 -0.06 -0.02 0.09 0.04 0.29 0.29 0.38
IWS 0.04 0.02 0.10 -0.17 0.57 0.38 0.10 0.03 0.09
Balance 0.28 0.10 -0.10 0.22 0.40 0.32 0.42 -0.27 0.00 0.77
RBI 0.28 0.63 -1.00 0.20 -0.05 0.08 0.25 0.19 0.03 -0.08 0.13
DTI -0.17 0.40 -0.13 0.01 0.52 0.13 0.10 0.12 0.06 -0.08 -0.14 0.15
Pl 0.16 0.26 0.20 -0.26 -0.22 -0.18 -0.37 -1.00 -0.38 -0.03 0.27 -0.19 -0.12
TD -0.17 -0.64 0.17 0.60 0.10 -0.68 0.08 0.10 -0.12 -0.40 -0.25 -0.17 -0.28 -0.10
BR 0.01 -0.11 0.50 -0.02 0.08 0.47 0.30 -0.20 0.11 0.02 0.03 -0.47 0.18 0.20-0.11
BC 0.12 -0.71 0.05 0.43 0.12 -0.05 0.36 0.35 0.43 0.09 0.16 -0.05 -0.45-0.35 0.59 -0.16
W2 0.18 -0.64 0.30 0.27 0.16 0.00 0.24 0.11 0.61 0.25 0.27 -0.29 -0.42-0.11 0.42 0.06 0.88
Cl1 0.15 -0.70 0.14 0.37 0.14 -0.04 0.31 0.27 052 0.15 0.21 -0.14 -0.45-0.27 0.54 -0.09 0.98 0.95
CI2 0.15 -0.70 0.14 037 0.14 -0.04 031 0.27 052 015 0.20 -0.14 -0.45-0.27 0.54 -0.09 0.98 0.95 1.00

IC = cephalic; 1B =body; IPR = proportionality; IP = pelvic; IMC = metacarpus costal; IPT = pelvic transverse; IPL= pelvic longitudinal; IPRT= relative depth of thorax;
W1 = weight 1; IWS = width slope; RBI = relative body; DTI = dactyl thorax; Pl= pectoral index; TD = thoracic development; BR = body ratio; BC = Baron & Crevat;

W2 = weight 2; CI1 = compact index 1; CI2 = compact index 2.
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IB = body index; IP =pelvic index; DTI = dactyl thorax; BR = body ratio; IC = cephalic; RBI = relative body; IMC = metacarpus costal; IPR = proportionality; IPT = pelvic
transverse; WS = width slope; IPRT = relative depth of thorax; BR = body ratio; Pl =pectoral index; IPL = pelvic longitudinal; TD = thoracic development; W1 = weight 1;

W2 = weight 2; W3 = weight 3; W4 = weight 4; BC = Baron & Crevat; Cl1 = compact index 1; CI2 = compact index 2.

Figure 3 - First two autovectors for body indices in Cuban Creole goats and their crossbreds.

Conclusions

Cuban Creole goats is a medium sized animal. Its
morphology corresponds to the milk type animal although
itisused for meat production, confirming a possible common
trend between the naturalized goats from South American
and Caribbean. Crossbreeding results in larger and more
robust animals.
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