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INTRODUCTION 
The Pantaneiro horse is a naturalized breed found in the Pantanal, a flooded area located in the 
border between Brazil and Bolivia. The animals descend from the Iberian horses brought to the 
Americas by the first settlers. After a long process of natural selection these animals became 
extremely fitted to the environmental conditions of this region (Domingues, 1957; Balieiro, 
1971). The main reason that saved this breed from extinction was the creation of the Brazilian 
Pantaneiro Horse Breeders Association (ABCCP), in 1972. This breed has become man´s 
indispensable and irreplaceable helper when working with cattle, since the animals are well 
adapted to those functions under the contrasting and difficult conditions that prevail in the 
Pantanal. Nowadays, the breeders are interested in its selection and breeding, based mostly on 
their conformation. Even though the conformation is related to animal performance, selection 
should be oriented in such a way that the breed does not loose the initial traits obtained through 
natural selection (Santos et al., 1995). According to Giannoni (1988) it is common to hear that 
"shape predicts function", however this affirmation is too generic because horse performance is 
influenced by morphological, physiological, psychological and environmental factors. For this 
reason, shape is only an indication of the aptitude of the animal. Even though conformation and 
performance traits are heritable, they are highly influenced by environmental factors.  Body 
conformation of the horse has been the objective of many studies, through the utilization of 
body measurements that include proportions, dimensions and relations among the different 
parts. Body indexes are used to determine the aptitude of the horses for certain purposes such 
as speed, resistance and traction.This study aimed to determine some body indexes of 
Pantaneiro horses registered at ABCCP, as well as the influence of some environmental factors 
over these indexes. 

 
MATERIAL AND METHODS 
The data were collected by the Brazilian Pantaneiro Horse Breeders Association-ABCCP, 
between 1972 and 2000.  Environmental effects on 15 linear biometric measurements taken at 
registration for a total of 2,248 animals analysed. The following measurements were taken: 
height at withers, back height, croup height, mid back height, head length, neck length, back 
loin length, croup length, body length, shoulder bone length, body width, chest width, hip 
width, thoracic perimeter and shin bone perimeter. The body indexes studied were based on the 
following descriptions made by Simões (1979); Martin-Rosset (1983); Torres and Jardim 
(1987); Ribeiro (1988); Franci et al. (1989) and Santos et al. (1995). They are therefore 
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defined as follows: Body Index (BI): ratio between body length (BL) and thoracic perimeter 
(TP) obtained by the following formula: BI = BL/TP. When this index is higher than 0.90, it 
indicates the animal is long and good for speed; when BI is between 0.86 and 0.88, the animal 
is considered as a medium conformation animal, and when BI is lower than 0.85, the animal is 
considered as small conformation, fit for traction. Relative Body Index (RBI): ratio between 
body length (BL) and height at withers (HW), given by the formula RBI = BL x 100/HW; 
Dactyl Thoracic Index (DTI): ratio between shinbone perimeter (SP) and thoracic perimeter 
(TP), given by the formula DTI = SP/TP. DTI cannot be lower than 0.105 for horses 
considered light, 0.108 for intermediate horses, 0.110 for medium traction horses and 0.115 for 
heavy traction horses. This index indicates thoracic development. Chest Index (CI): ratio 
between mid back height (MBh) and the sub external area (SE), given by the formula CI = 
MBh/SE. When mid back height is lower than SE, the horse is considered "far from earth", a 
trait that favours speed, and is a result of the long legs; when mid back height is higher than 
SE, the horse is considered "close to earth"; Body Ratio 1 (BR1): ratio between height at 
withers and croup height (HW/CH). If height at withers is lower than croup height, the horse is 
considered low front, while if height at withers is higher than croup height, the horse is 
considered high front. Both classifications are considered as defects and this disparity in height 
is prejudicial to walking and resistance. Body Ratio 2 (BR2): ratio between thoracic perimeter 
and height at withers (TP/HW): indicates if or not the animal has good thoracic development. 
Baron and Crevat Index: ratio between thoracic perimeter squared and height at withers 
TP2/HW. The result should be close to 2.1125. The bigger the index, the closer the animal is to 
the traction type; the smaller this index, the weaker the animal will be. Without utilizing a 
scale, it is possible to calculate a value close to the actual weight of a horse, with the following 
formula: W = TP3 * 80, where W is the weight we are looking for, TP3 is the thoracic perimeter 
cubed and 80 is a constant. Results over 550 kg, correspond to large horses or heavy type. 
Results between 350 and 550 kg, correspond to medium size horses or medium type and results 
lower than 350 kg correspond to small size horses, or light type. All data were analysed using 
the following procedures of SAS (Statistical Analysis System, 1996): GLM, CORR, 
PRINCOMP, FREQ, CHART and MEANS.  Heritabilities, genetic and phenotypic correlations 
were calculated using DFREML (Meyer, 1997) fitting an individual animal model.  Only direct 
animal effects were considered, as only one measurement was available on each animal.  Fixed 
effects included month and year of registration, age at registration, Pantanal sub-region of birth 
and sex of horse.  

 
RESULTS AND DISCUSSION 
The summary of the analyses of variance of the studied traits is shown on Table 1.  Year of 
registration and sub-region were significant (P<0.01) for all indexes. Month of registration was 
non-significant for body relation between height at withers and croup height. In general, sex 
was significant (P<0.01) for all indexes, except for the Baron and Crevat coefficient. Age was 
non significant only for  BI, DTI and for RBI. From the studied indexes, it was observed that in 
this breed, the average BI was 0.87, although the animals are considered as medium 
conformation (not fit for speed or traction). In relation to month of registration, the majority of 
animals were considered medium conformation, with the exception for those registered in 
November, which were considered long (for speed). Year of registration presented large 
variation. Even though in many of the studied years the majority of the animals were 
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considered as medium conformation, in the years 72, 73, 74, 75, 78, 80, 81, 82, 83 and 99 most 
animals were considered as long. 
 
Table 1.  Analysis summary of body indexes of the Pantaneiro horse 
 

 BI RBI DTI CI BR1 BR2 Weight 
Month ** ** ** ** Ns ** ** 
Year ** ** ** ** ** ** ** 
Sub-region ** ** ** ** ** ** ** 
Sex ** ** ** ** ** ** ** 
Age Ns ** Ns ** ** Ns ** 
Average 0.88 102.4 0.108 0.74 0.99 1.16 337 
V.C. 3.53 2.14 4.69 7.5 0.8 3.08 9.64 
S.D. 0.03 2.19 0.005 0.05 0.07 0.031 32.48 

**P<0.01; ns=Non Significant; V.C.=Variation Coefficient; S.D.=Standard Deviation; BI=Body Index; 
RBI=Relative Body Index; DTI=Dactyl Thoracic Index; CI=Chest Index; BR1=Body Ratio1 (Height at 
withers/Croup Height); BR2=Body Ratio 2 (Thoracic Perimeter/Height at withers). 
 
For the fixed effect sub region, Barão de Melgaço, Araputanga, Jaciara, Rondonópolis and 
Jangada, the animals were considered as small conformation (fit for traction), while in the other 
sub-regions they were considered as medium conformation. For the fixed effect sex, females 
and males presented an average BI of 0.88 (medium conformation), different from the results 
presented by Santos et al., (1995) when data until 1991 were analysed. Such differences may 
indicate the effect of selection. Through these analyses, the animals were not considered fit for 
speed or traction. The values found for RBI were 102.2 for males and 102.59 for females. 
These results are similar to those found by Franci et al. (1989) for Avelignese horses, with 
indexes of 102.6 and 104.3 for males and females, respectively. DTI was 0.110 for males and 
0.108 for females, classifying the animals as intermediate and for traction. This classification 
probably indicates a good thoracic development. For the fixed effect month of registration, 
most of the animals were classified as intermediate. For year of registration, most of the 
animals were classified between intermediate to traction, but in recent years there is a change 
to light, which may indicate some selection. For sub-region, most of the animals were 
considered as intermediate, except for Tangará da Serra, where animals were for traction. For 
age, most animals were considered as intermediate. CI was 0.71 and 0.74 for males and 
females, respectively. In this case, the horses are considered as long legged and therefore good 
for speed.  

 
Table 2 shows genetic and phenotypic parameters for these traits.  In general, heritability for 
these traits was high except for BR1 as were genetic and phenotypic correlations (positive or 
negative) between these traits (except with RBI) indicating that selection for one trait should 
change other traits.  This is important as the Pantaneiro Horse is used for dealing with cattle in 
the region and changes in conformation may affect its working ability.  Selection for BI will 
be, in essence, for faster horses and therefore against selection for traction indices such as DTI 
as shown in Table 2.  No literature estimates of genetic parameters for these traits were found 
for comparison purposes.   
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Table 2. Phenotypic (above diagonal) and genetic (below diagonal) correlations between 
body indexes in the Pantaneiro horse 

 
 BI RBI DTI CI BR1 DT BR2 Weight 

BI  -0.24 -0.80 0.00 0.78 0.81 -0.87 0.89 
RBI -0.24  0.02 0.00 0.08 -0.01 0.03 -0.27 
DTI -0.80 0.02  0.00     -0.99 -1.00 0.99 -0.95 
CI -0.84 0.02 0.99   0.00 0.00 0.00 0.00 

BR1 0.78 0.08 -0.99 -0.99  0.99 -0.98 0.92 
DT 0.81 -0.01 -1.00 -1.00  0.99  -0.99 0.94 
BR2 -0.87 0.03 0.99 1.00 -0.98     -0.99  -0.96 

Weight 0.89 -0.27 -0.95 -0.95  0.92 0.94 -0.96  
         

h2 0.99 0.97 0.96 0.99  0.02 0.96 0.99 0.96 
BI=Body Index; RBI=Relative Body Index; DTI=Dactyl Thoracic Index; CI=Chest Index; BR1= 
Body Ratio 1 (Height at Withers/Croup Height); BR2=Body Ratio 2 (Thoracic Perimeter/Height 
at Withers) 
 

CONCLUSIONS 
In general the Pantaneiro horses are considered as medium conformation, good for speed and 
present good thoracic development, allowing for good speed during their work with cattle and 
resistance to long journeys. In recent years some conformation indices have been seen to 
change, probably due to selection. Heritability estimates and genetic correlations are high 
suggesting that selection should have successful results, and change in one trait will affect 
other traits. 
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