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INTRODUCTION 
The local Creole cattle of Guadeloupe is the result of various admixtures, occured during the 
colonisation until the XIXth century. Its ancestors were mainly Iberican and French taurine 
breeds, and West African humped and humpless cattle. With about 15000 cows, this breed 
constitutes the base of meat industry in Guadeloupe, used purebred or crossbred with 
specialised beef breeds. The Creole cattle is known for its hardiness, related mainly to its 
tolerance to the tropical climate and the use of scarce feeding resources, and its resistance to 
diseases associated to ticks (Naves et al., 2001). Recently, a breeding program has been 
initiated to improve the production level in the local farming systems. This program is based on 
the conservation and the selection of merit animals of the base population. This paper reports 
the genetic variability of some productive traits that could be usefull, to improve such local 
breed raised in the humid tropics. 
 
MATERIAL AND METHODS 
The study has been conducted in the herds of the INRA experimental farm of Gardel, which 
constitute a model for the definition of genetic objectives and evaluation methods of the 
breeding program. There are located in the dry part of the Guadeloupe island, in Lesser 
Antilles, characterised by humid tropical climate. The data were collected in different 
management systems, in a herd of pure local Creole cattle constituted in the early 70’s. 
 
Herd management. It was based mainly on the use of pastures, in either extensive systems 
(native savannah, no irrigation, low manure, few complementary feeding) or intensive systems 
(Digitaria decumbens pastures, irrigated and fertilised, or feedlot with concentrate feeding). 
Natural mating was the main breeding method, in one period of two months a year in each lot. 
Weaning occured at 210 days of age on average. Prophylactic treatments were limited to 
monthly acaricide treatments, and anthelmintic drenching at weaning, 18 month and annually 
in the adults. Very few diseases or reproduction disorders are generally reported in this breed. 
 
Data recorded and analysed traits. Animal production parameters were recorded from 1980 
to 2001, in the different management systems. All breeding events were collected, as well as 
liveweights of adult or young animals, recorded at a bimensual to mensual frequency. They 
constituted a database of 1529 breedings, 1347 calves born, 1236 calves weaned and 1000 
fattened animals. A total of 296 dams and 55 sires are in the total pedigree file. 
Reproduction traits were Age at First Calving (AFC), Calving Interval (CI), Calving Day (CD). 
For the growth traits, only some parameters are presented : Birth Weight (BW) and adjusted 
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Weight at 4, 7, 12 and 18 months of age (W4, W7, W12, W18), and Average Daily Gain on 
Fattening (ADGF). The productivity at 7 months of rearing, was calculated for each cow, using 
the W7 of its weaned calves, or 0 when it was died. It was computed at the first calving 
(PROD1), until the fourth calving (PROD4), or on the total calvings (PRODT). 
 
Statistical analysis. Data editing, elementary statistics and general linear model analyses of 
main effects were initially conducted using different procedures of the SAS 8.1 package (SAS 
Institute, 1996), according to the variable studied. They where followed by Variance 
Components analyses, using VCE 4.2.5 software (Neumaier and Groeneveld, 1998). 
  
Reproduction traits. Preliminary analyses revealed a strong influence of the breeding 
management, and very poor genetic variability. Thus, only the results of descriptive analyses of 
some interesting reproduction traits are presented. 
 
Growth traits. The fixed effects studied in the GLM procedure were : Sex of the calf (2 levels), 
Parity (12 levels), and Herd-Year-Season (HYS) interaction (100 levels before weaning, and 87 
levels for fattening), and a random Sire effect was included. The number of contemporary 
groups were then reduced according to the following method. A Principal Component Analysis 
was performed on the least square means of each HYS level, followed by a Hierarchical 
Classification, both weighted by the number of calves in each contemporary group. The HYS 
were then grouped in various numbers of "management classes" (MC), accounting for more 
than 90 % of the total variability between HYS. These MC were included in univariate VCE 
analyses to determine the optimum number of classes, leading to the minimum residual 
variance. Finally, 24 and 38 MC were respectively used for the later multivariate analyses of 
preweaning and fattening growth. The same fixed effects as in the GLM, but HYS replaced by 
MC as a random effect, were included in these analyses. The entire pedigree until the base 
animals was used. The Multitrait Animal Model took into account direct genetic effect, and, for 
rearing traits only, maternal genetic effects and a permanent environmental effect. 
 
Total productivity analyses. The statistical model studied included for PROD1, a class of age at 
first reproduction (3 levels : 18, 24 or 30 month), a class of management system (11 levels), the 
sex of the calf weaned (3 levels : male, female or absent); for PROD4 and PRODT, the sex 
ratio of the calves weaned (5 levels), a class of management system over the total productive 
period (9 levels), a class of number of calvings recorded (4 levels for PROD4 ; 9 levels for 
PROD7). Due to the low number of data available, only univariate variance components 
analyses using VCE 4.2.5. software were conducted, according to an Animal Model with direct 
genetic effect. 
 
RESULTS AND DISCUSSION. 
Mean results. The statistics of each traits analysed are presented in the Table 1. They can be 
considered as the overall level of performances of the population, in controled management 
systems based mainly on forage resources. There are within the range of performances reported 
in tropical latin America in similar conditions (Plasse et al., 1995). 
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Table 1. Description of the different traits analysed  
 
Trait  N records Mean CV (%) 
Reproduction AFC (day) 175 1117 16.3 
 CI (day) 887 399 25.6 
 CD (day) 1119 306 5.9 
Pre weaning growth BW (kg) 1237 26.4 16.9 
 W4 (kg) 1168 99.0 20.0 
 W7 (kg) 1117 145 19.6 
Post weanin growth W12 (kg) 956 205 19.9 
 W18 (kg) 716 271 20.1 
 ADGF (g/j) 956 412 43.9 
Productivity PROD1 (kg) 193 121 47.5 
 PROD4 (kg) 216 392 53.5 
 PRODT (kg) 247 736 77.6 

(Name of the analised traits are detailled in the material and methods section;  
CV : global coefficient of variation) 
 
Reproduction. The apparent fertility after a two month breeding period is respectively 66 % 
for the heifers and 85 % for the adult cows, and the frequency of cows pregnant after the first 
two services is respectively 83 % for heifers and 88 % for adult cows. These good reproduction 
abilities of Creole cows could explain the low variability of CD. AFC and CI parameters are 
very similar to those cited in the Romosinuano breed (Casas and Tewolde, 2001), which 
observed low heritabilites and repetabilities of these traits. 
 
Pre-weaning growth. Table 2 presents the results of a multivariate analysis of BW, W4 and 
W7. Genetic direct and maternal components, and permanent environment (C²) are high for all 
the characters. Genetic maternal effect reach similar levels than direct effect for W4 and W7, 
but is lower for BW. Direct and maternal genetic effects are antagonistics, particularly for W4 
and W7. Permanent environment effects are also important for W4 and W7, and less for BW. 
 
Table 2. Genetic components of some growth traits for rearing period 
 
 Effect Genetic direct (d)  Genetic maternal (m)  C² 
Trait  BW W4 W7  BW W4 W7   
BW 0.244 0.536 0.440  0.568 0.103 -0.025  - 
W4  0.178 0.978  -0.169 -0.766 -0.827  - 
W7 

 
Direct (d) 

  0.129  -0.286 -0.799 -0.837  - 
BW     0.034 0.479 0.370  0.043 
W4      0.173 0.989  0.182 
W7 

 
Maternal 

(m)       0.142  0.177 
(on diagonal : heritabilities of direct or maternal genetic effects ; above diagonal : correlations between 
respective genetic components d-d, d-m or m-m ; C² : permanent environment effect) 
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Post-weaning growth. Maternal genetic or permanent environment effects were very low as 
age increased and were not included in the analysis presented (Table3). Direct heritability is 
medium for W12, but decreases for W18, and is much lower for ADGF. The genetic 
correlation between all traits are high, in particular between W12 and W18. 
 
Table 3. Genetic parameters of some growth traits for fattening period 
 
Trait W12 W18 ADGF 
W12 0.173 +/- 0.031 0.936 +/- 0.025 0.607 +/- 0.092 
W18 0.346 0.107 +/- 0.024 0.826 +/- 0.046 
ADGF 0.220 0.219 0.055 +/- 0.015 

(on diagonal : heritabilities of direct or maternal genetic effects ; above diagonal :  
correlation between respective trait ; under diagonal : phenotypic correlation) 
 
The pre- and post-weaning parameters are within the range of those reported by Zerlotti et al. 
(1995). Heritabilities are generaly lower than the medium value cited, while the correlations 
between trait or between maternal and direct effects are stronger than those reported. 
 
Overall productivity. The three traits studies show a high variability, particularly the total 
productivity, reaching a maximum value of 847kg for PROD4 and 2575 kg for PRODT. But 
heritability estimates are very low at all stages : h²PROD1= 0.090 +/-0.093 ; h²PROD4= 0.037 +/- 
0.065 ; h²PRODT= 0.066 +/- 0.057, compared to the growth traits studied above. 
 
CONCLUSION 
In spite of the definition of few homogenous MC, the tropical environment appears as the main 
cause of the high variability observed for all the traits, what probably involved the low 
heritability estimates obtained. However, the various liveweights studied could be efficient 
criteria to improve the growth traits of the local Creole cattle breed. A special attention should 
be paid to the antagonistic relationship between maternal and direct effects, as the selection of 
heavier animals could lead to a lower productivity of the dam herds. Thus, the total 
productivity at weaning should be looked out, as well as the reproductive traits, as these 
parameters show very small heritabilities. They are surely very important to achieve a good 
production level in such conditions, and the local cattle breeds in the tropics show a good 
potential on these traits, that should be maintained in the selection objectives. 
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