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Summary

Populations of Creole goats in three regions were sampled. Breeding females were identified,
characterized, and monitored. Traits were birth weight (BW), and one (M1), two (M2), three (M3),
four (M4), and five-month weights (M5), milk-yield level (MY), kidding intervals (CI), mature
weight (MW), chest width (CW), chest depth (CD), chest height (CH), wither height (WH), and
thoracic perimeter (TP). MTDFREML Package was used. Fixed effects included year of birth and
fractions of loci homozygous Creole, homozygous exotic, and heterozygous Creole-exotic as
genetic group and as co-variables, and animal as random. For growth traits maternal environment
was also fit as random, and sex, litter size, parity, and season as fixed factors. Growth traits and
MY differed statistically among regions, and among genetic groups. Region effect was consistent
along all age weights. Heritability estimates for BW, M1, M2, M3, M4, and M5 were of 0.59, 0.25,
0.53, 0.32, 0.53, and 0.59; and for MY, CI, CD, CW, WH, CH, and TP of 0.37, 0.00, 0.55, 0.48,
0.54, 0.41, and 0.78 respectively. Enough additive genetic variation seems to exist to select from
for genetic changes in production traits. Maternal environment shows to be important for growth
traits. Variation in growth traits due to region effect seems to exist. A high specific combining
ability seems to exist for growth and milk-yield traits. Morphological traits show to be highly
influenced by the additive effect of genes, and the phenotypic variation similar or greater than
those reported in the cited literature from others population of Creole goats. More research is
needed.
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Introduction

In Venezuela, most goat production systems are located in rural communities, and the
production is barely sufficient to cover the family's needs (Pariacote, 2007). Animals are mostly
Creole and performance based selection is not a common practice. In these areas, improvement is
needed to move from a subsistence to a market economy and to improve the quality of life of the
family. Both issues, although they are dependent, should be considered simultaneously.
Development plans have not been successful to date, perhaps because they are based on imported
technologies, where the producers have no active role other than to use them as a unique process
for the development (Pariacote, 2000a). The continues use of exotic germ plasm (e. g.), far from
improving, have been the main source of eroding the Creole genetic resource (Pariacote, 2000b)

Farm animal diversity has been justified from different points of view (Hodges, 2000).
However, social and economically development plans based on endogenous technologies and local
genetic resources are rarely considered. Genetic information on range-managed goats is scarce or
nonexistent in Venezuela. A contribution to a morphological characterization, and estimates of
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productive and reproductive capacity and of its additive genetic variation are discussed in this
paper for the Venezuelan Creole goat population.

Materials and methods

Population

Creole goat populations in three regions were sampled. Region I, II and III are located around 50,
250, and 600 m.a.s.l., respectively. All regions are in arid environment. Land is covered with a
characteristic tropical thorny mountain, although density of thorny plants varies among regions.
The rain fall and temperature, annual average, range from 400 to 700 mm and from 24 to 35 °C
respectively. Animals are range managed with common shepherding areas. Only defenseless kids
remain penned to protect them from predators. Most systems are meat oriented, but milking
practice has been increasing. Typical herds were selected in each region, and a minimum of 80
breeding females per herd were identified, characterized, and monitored from 1998 through 2003.

Data

The milk-yield level was a test-day yield, at days 30 through 50 after kidding, obtained by the body
weight difference of the kid before and after the suckling, when hand milking was not possible.
Weight of growing animals was adjusted at age xi±15d; where i=month one until month five. Also
birth and mature weights were included, the mature weight for animals 18 or greater month of age.
Kidding interval was the averaged for second and greater kidding intervals. Morphological traits
from the thoracic region were chest width, as the scope between both scapula-humeral joints; chest
depth, as the scope between the outstanding part of the sternum and the dorsal apophysis of the
fifth thoracic vertebra; chest height, as the straight distance from the outstanding part of the median
line of the sternum to the ground; wither height, as the height from the dorsal apophysis of the fifth
thoracic vertebra to the ground; and thoracic perimeter, as the perimeter circumference of the
thorax through the sternum hollow and the dorsal apophysis of the fifth thoracic vertebra. Records
were classified by year of birth, region, season of birth: in and out the Julian day interval
82<x<281, the concatenation for the interaction region-herd as location, sex: male and female,
lither size: 1 to 3, and parity: 1, 2, and 3 and greater.

Animals were assumed to be pure Creole unless evidence of any outbreeding was found. The
expected fraction of loci from mating with a singular combination of alleles from different breeds
(gij) was used to adjust for genetic group or breed effect (Pariacote, 2012). Combinations resulting
in homozygous creole loci, Homozygous exotic loci, whether pure or not, and heterozygous loci
were covariates. The exotic breeds recently introduced were Alpine, Nubian, Canaria, Sannen, and
La Mancha. A description analyses of variables and co-variables, and measurement units used is
given in Table I.

Analyses

SAS (2016) was used to evaluate for fixed effects, and the MTDFREML Package (Boldman et al.,
1995) to estimate genetic parameters. The statistical model was y = XB + Zu + e, where y = the
vector of observations, B = vector of unobservable fixed effects, u = vector of random related buck
effects, X = matrix that relates the fixed effects to y, Z = matrix that relates the elements of u to y,
and e = vector of residual effects. The vector of fixed effects included year of birth, and fraction of
loci with a singular genotype as co-variables, and animal as random factor. For growth traits, the
maternal environment was fit as random and sex, parity, litter size, and season as fixed factors.
Iterations were stopped when the variance of function values in the simplex was less than the



Proceedings of the World Congress on Genetics Applied to Livestock Production, 11.197

convergence criterion set to1x10-9. There was always a restart to check for changes in estimates.
The direct and maternal genetic covariance was held constant when in the model to check for a
better estimate of variance components.

Results and discussion

Sex, parity, and litter size effect

Least square means associated with sex, parity, and litter size are given in Table 2. Male, and kids
from parity one and from litter size of one resulted the heaviest at all age weights. The ratio of
male to female ranges from 1.00 at one-month to 1.30 at birth. The ratio of parity one over parity
two from 1.00 for one-month weight to 1.42 for three-month weight. The ratio of litter size class
one over the litter size class three from 1.47 for birth weight and of 1.63 for three-month weight.

Region and genetic group effect

Least square means associated to region effect are given in Table 3. Kids in Region I show to be
the heaviest and kids in Region II the lightest for all weights. Region I was similar to Region II for
all age weights. The ratio of highest over lowest ranges from 1.21 for four-month weight to 1.60
for birth weight. A same tendency is also observed for milk-yield level, though differences were
not statistically significant nor for kidding interval (P>0.05). Morphological traits were very
similar among regions. Statistically significant differences (P<0.05) were observed only for chest
height.

The consistent difference observed among regions for growth traits maybe associated, in
addition to genetic composition of herds, to differences in common environment associated to
regions.

In Table 3 is also given the regression coefficients of each phenotype on the genotypes Creole,
Exotic, and Heterozygosity. Growth traits on Creole and Heterozygosity differ statistically from
zero (P<0.05). The high heterosis observed for most growing traits seems to be due to the low
performance of the exotic group, which may be indicative of a genotype x environment interaction.
The growing pattern of exotic breeds seems to change when raised under range conditions.

The regression of milk-yield level on genotypes shows a similar tendency to that observed for
growth traits, and the difference among estimates resulted statistically significant (P<0.05). It can
be estimated from Table 3 that the general combining ability or breed average is of 0.42±0.21, and
the specific combining ability of 0.35. That indicates a heterosis of 83%.

The regression coefficients of kidding interval on genotypes differ all from zero (P<0.05).
However, differences among genotypes or genetic groups were not statistically significant. The
same tendency is observed for the regression of morphological traits on genotypes. Estimates
resulted statistically different from zero but differences among genotypes were not statistically
significant. The adjusted estimates for the Creole morphological characteristics seem to agree with
estimates from other populations of Creole or Spanish goat (Revidatti et al., 2007).

Estimates of heritability

Single trait estimates of heritability and variance components are given in Table 4. For growth
traits, direct estimates of heritability ranged from 0.25 for one-month weight to 0.59 for birth and
five-month weights. The maternal environment accounted for from 11 to 68% out of total variance
for two and three-month weights respectively. The additive direct-genetic effect were relatively
more important, except for one and three-month weights. The repeatability coefficient or fraction



out of the phenotypic variance accounted for all genetic plus permanent environmental effects,
estimable from Table 4, is close to unity for most growth traits. This indicates the importance of
maternal effect on growth traits, under range management conditions.

The heritability estimate for milk-yield level was moderate, and zero for kidding interval.
Morphological trait variation is shown to be high due to additive genetic effects. Heritability
estimates for morphological traits range from 0.41 for chest height to 0.78 for thoracic perimeter.
The estimates of growth traits, milk-yield level, and kidding interval in this study seem to be in
agreement with values reported in the cited literature (Montaldo et al., 2010; Garcia-Peniche et al.,
2012; Castañeda-Bustos et al., 2014). The fractions of phenotypic variance accounted for the
maternal environmental effect and repeatability coefficients observed in this study seem to be
greater than values reported in the cited literature (Jembere et al., 2017).

Implication

Results are indicative of enough direct additive genetic variation to select from for genetic changes
in growth and milk-yield traits for the Venezuelan Creole goat population. Maternal environment is
shown to be an important effect for growth traits under range management conditions. At the level
of crossbred of the sample studied none significant phenotypic variation seems to exist on
morphological traits due to genetic group effects. The phenotypic variation observed in this study
for morphological traits is similar or greater than those reported in the cited literature from others
population of Creole or Spanish goats. More research is needed to a better understanding the
genetic relationship of productive and reproductive performance of the Venezuelan Creole goat
under range managed conditions.
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Table I. Description of variables and co-variables and measurement units

Variable n Mean SD V.C. Min Max

Birth weight, kg 129 2.81 0.81 28.73 1.40 5.60
One-month weight, kg 233 4.87 1.41 28.96 1.68 9.73
Two-month weight, kg 216 6.83 1.81 26.45 2.54 13.04
Three-month weight, kg 162 8.18 2.53 30.88 0.18 15.92
Four-month weight, kg 104 9.97 2.49 25.00 4.77 19.27
Five-month weight, kg 95 11.26 2.89 25.62 2.99 17.74
Mature weight, kg 381 28.76 6.49 22.58 9.00 50.60
Milk-yield, kg 119 0.44 0.33 74.88 0.05 1.60
Kidding interval, d 226 333 80 23.99 169 555
Chest depth, cm 724 28 5 17.79 8 46
Chest width, cm 724 15 2 15.36 9 29
Wither height, cm 724 63 6 9.56 42 86
Chest height, cm 724 35 4 10.76 23 48
Thoracic perimeter, cm 724 70 10 14.11 6 106
Creole fraction 1565 0.901 0.235 26.09 0.000 1.000
Exotic fraction 1565 0.018 0.070 398.63 0.000 0.750
Heterozygosity 1565 0.081 0.189 231.57 0.000 1.000
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Table II. Least square mean (x) and standard error (SE) associated to sex, parity and litter size

Sex Parity Litter size

Male Female 1 2 3 1 2 3

Trait x SE x SE x SE x SE x SE x SE x SE x SE

Birth weight 2.31 0.23 1.78 0.33 2.21 0.27 1.88 0.29 2.05 0.26 2.39 0.24 2.12 0.27 1.63 0.34
One-month weight 4.83 0.35 4.83 0.37 4.93 0.38 4.85 0.47 4.72 0.33 5.14 0.15 4.38 0.22 4.99 0.97
Two-month weight 6.68 0.43 6.44 0.44 7.15 0.47 5.83 0.57 6.70 0.38 7.06 0.20 5.92 0.29 6.70 1.11
Three-month weight 6.96 0.65 6.13 0.67 7.68 0.72 5.41 0.86 6.54 0.59 8.01 0.34 6.67 0.47 4.94 1.61
Four-month weight 10.13 0.57 9.15 0.51 10.56 0.69 8.41 0.92 9.95 0.38 10.11 0.43 9.17 0.70 #
Five-month weight 11.39 0.63 10.81 0.60 12.42 0.82 10.22 1.02 10.65 0.43 11.35 0.52 10.84 0.76 #

#= there was not observations for this class

Table III. Least square mean (x) by region and regression coefficients (b) on genetic groups
with standard error (SE)

Region Genetic group

I II III Creole Exotic Heterozygosity

Trait x SE x SE x SE b SE b SE b SE

Birth weight 2.55 0.17 1.57 0.69 2.02 0.17 1.99 0.26 2.29 1.51 2.66 0.41
One-month weight 5.07 0.36 4.15 0.40 5.28 0.41 4.84 0.36 5.20 3.98 4.49 0.76
Two-month weight 6.70 0.43 5.78 0.50 7.20 0.55 6.56 0.43 5.15 4.55 5.96 1.10
Three-month weight 7.46 0.60 6.20 0.73 5.97 0.94 6.49 0.64 -0.15 6.24 9.40 2.12
Four-month weight 10.15 0.65 8.50 0.78 10.27 0.89 9.57 0.47 -6.49 10.59 14.24 2.97
Five-month weight 13.19 0.71 9.82 0.90 10.28 0.92 11.02 0.53 -3.04 13.12 15.49 3.57
Mature weight 31.45 1.94 24.09 2.25 26.14 2.84 26.98 1.39 29.07 5.48 29.11 2.45
Milk-yield level 0.40 0.11 0.32 0.13 # 0.26 0.09 0.58 0.41 0.77 0.15
Kidding interval 334.61 20.00 339.19 26.33 364.42 28.24 347.59 15.28 321.66 78.42 343.95 30.40
Chest depth, cm 28.20 1.13 27.33 1.39 26.58 2.08 27.15 0.94 28.17 2.73 29.07 1.40
Chest width, cm 15.93 0.64 13.72 0.89 13.93 1.07 14.50 0.52 13.88 1.29 14.86 0.70
Wither height, cm 62.06 0.67 59.18 1.03 61.68 1.06 60.89 0.56 63.21 2.94 61.24 1.25
Chest height, cm 35.09 0.67 32.56 0.82 36.29 1.03 34.86 0.52 34.79 2.22 32.82 1.01
Thoracic perimeter 65.26 3.02 66.28 4.02 71.03 6.29 66.95 2.71 83.12 5.19 68.86 3.25

#= there was not observations for this class

Table IV. Variance components and parameter estimates with
standard errors (SE) from single trait analyses

Variance Components Parameters

Trait s2a s2c s2e s2p h2a SE c2 SE

Birth weight, kg 0.31 0.22 0.00 0.53 0.59 0.94 0.41 0.28
One-month weight 0.49 0.49 0.97 1.94 0.25 0.31 0.25 0.16
Two-month weight 1.60 0.32 1.08 3.01 0.53 0.40 0.11 0.18
Three-month weight 1.76 3.77 0.00 5.52 0.32 0.39 0.68 0.15
Four-month weight 3.17 2.87 0.00 6.04 0.53 0.59 0.47 0.24
Five-month weight 4.21 2.98 0.00 7.20 0.59 0.76 0.41 0.34
Milk-yield level 0.03 0.05 0.08 0.37 0.36
Kidding interval 0.11 5810.00 5807.31 0.00 0.29
Chest depth 10.70 8.88 19.58 0.55 0.13
Chest width 1.86 2.06 3.92 0.48 0.15
Wither height 14.78 12.40 27.14 0.54 0.14



Chest height 5.36 7.77 13.12 0.41 0.16
Thoracic perimeter 52.58 14.40 67.03 0.78 0.10
Mature weight 26.34 11.60 37.94 0.69 0.25

Subscripts a, and c stand for additive direct and maternal uncorrelated environmental
effects; e and p for residual and total variance; and h2 and c2 for heritability and fraction of

total variance due to maternal effect, respectively. Values for blank cells were not
estimated
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