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Linear profiling in Lusitano horses:  

genetic parameters and plans for further 

development 
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Lusitano Horse 

• Main equine native breed from Portugal 

 Others are Sorraia, Garrano and Terceira poneys; 

• One of world's oldest saddle horses! 

• Considered in ancient times, by Greeks and 

Romans as the world's best saddle horse 

• Considered hotblooded horse 

• Selected by the gineta combat 

• Versatile, docile, agile, courageous 
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Lusitano Horse 

• Historically very particular conditions, favorable to 

horse breeding, in southwest Europe: 

 Last glaciation of Würm without full effect 

 Continued contact with man husbandry 

• Historical records with thousands of years 

confirming the presence in the Iberian Peninsula of 

a fine horse, light, agile, hot-blooded 

 with continuity lines, with fine head, long, dry, slightly 

convex, ... 

• Always indicated as fast (“son of the wind") 

• Skilled for superior riding and masterly fighting in 

the gineta type combat. 
Cordeiro, 1989 
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Lusitano Horse 

• Result of the selection of thousands  years as an 

horse for fieldwork, hunting and fighting: 

 wars, cattle herding, fighting the gineta 

 

• It is the archetype of the Baroque horse 

 very typical and harmonious model, endowed with 

extreme courage, but at the same time, docility and 

sociability  

 recognized long ago as one of the world's best saddle 

horses 

• Combining good temper and mental with easy and 

light movements and ability to collect. 
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Distribution of the breed 

• Around 4000-4500 breeding mares all over the 

world, distributed by (APSL, 2022): 

 Portugal (2000-2400) 

 Brazil (750-900) 

 France (350-450) 

 Spain (300-400) 

 Remaining in several other countries (MEX, GER, ITA, ..) 

• Breed considered endangered by FAO  

(<5000 breeding ♀); < 3000 foals/year 

• Main export and promotion product of rural areas 

from Portugal, alongside with wine, olive oil and 

cork; 
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Lusitano world dissemination 

• Known presence of the Lusitano horse in 63 countries, with different 

owners (data up to 2020). 

Mateus, 2021 
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Functional skills of the Lusitano 

• Outstanding versatility: 
 Bullfighting 

 Dressage 

 Carriage 

 Working Equitation 

 Portuguese Equitation 

 Showjumping 

 Horse-ball 

 Vaulting 

 Eventing 

 TREC 

 Equestrian art 

 Fieldwork 

 Cinema 

 Conformations comp. 

 Beauty comp. .... 
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Linear Profiling 

• Since 2017: 

Implementation of 

Linear Profiling in the 

Lusitano 

 

 

 

 

After several studies: 

recommendation to 

breeders association for 

more objective data 
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Linear Profiling in the Lusitano 

Conformation 

profiling: LEGS 

Gaits profiling: 

walk, trot, 

canter 

“Tabela 
Padrão” 

63 
TRAITS 

23 
DEFFECTS 

SCALE 
0-40 

Lusitano 
Linear 

Profiling 

10 

Linear Profiling in the Lusitano 

Source: M.Mateus, 2022 
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How it works in the Lusitano 

• Collection of linear profiles since 

2017: 

 With tablet directly to “R.campo” 

software from Ruralbit 

 Digital photo taken 

 When animals are being graded for 

Studbook approval 

 for males 3 judges in the grading and one 

for linear profiling. Mares only one judge 

• Annual judges' meetings to 

homogenize scoring system 

 23 judges worldwide (12 nat/11 int.) 
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Lusitano Linear Profile Example 
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M&M – Linear Profiling analysis 

Analysis model studied for the Lusitano 
 

BLUP – Animal Model (REML) 
Age (linear & quadratic) 
Inbreeding (linear) 
Year of evaluation 
Gender/Presentation type 

 

 

Trait  

Fixed effects 

Genetic effect 

Error 

Li
n

ea
r 

P
ro

fi
lin

g 

Mixed Model 
with single 

records 

First results for the Lusitano 

• 3200 evaluated animals - 2017 to 2021 

 63 traits (0 a 40 pts; inter. 5pts) (in 2023 >5600 animals) 

 23 descriptive defects; 63 judge's combinations 

PASTERNS SIZE 

TROTE LENGTHENING 
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Since 2023 more 

than 5600 records to 

study 
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Examples of distribution of some traits  
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Source: M.Mateus, 2022 
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Not all traits have the ideal score of 20 pts, there 

are some traits where the ideal tends to one of 

the extremes… 
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Optimum score? 

Source: M.Mateus, 2022 
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Incidence defects in the pop evaluated 

• Hip orientation angle defect: 9.2% 

• In the limbs, the defects of the leg stances: 21.4% to 

36.6% of the animals 

• Defect of limb joints (strangulations): 19.8% 

17 

Legs 

Source: M.Mateus, 2022 
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Gender Effect (males vs females) 
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On average, higher 

scores in males 

On average, higher 

scores in females 
Source: M.Mateus, 2022 
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Gender Effect (males vs females) 

On average, higher 

scores in males 

On average, higher 

scores in females 

Legs 

Gaits 
Source: M.Mateus, 2022 
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Average Heritabilities (h2) 

Trait n Average 
(h2) 

min-máx 
(h2) 

Model 

Type 3 0,275 0,086 - 0,399 

Head 7 0,248 0,095 – 0,393 

Neck 4 0,225 0,156 – 0,301 

Shoulder 2 0,249 0,201 - 0,297 

Withers 2 0,265 0,253 – 0,277 

Chest 1 0,235 0,235 

Ribcage 2 0,168 0,111 – 0,224 

Back 3 0,129 0,101 – 0,147 

Loin 2 0,119 0,113 – 0,124 

Croup 7 0,192 0,096 – 0,310 

Legs 

Front 4 0,110 0,009 – 0,195 

Hind 4 0,095 0,000 – 0,189 

Generic 4 0,155 0,105 – 0,174 

Gaits 

Walk 5 0,182 0,057 – 0,272 

Trot 8 0,355 0,181 – 0,453 

Canter 5 0,302 0,253 – 0,343 

• Linear traits studied have 

a low to moderate 

heritability.   

• There are characteristics 

with moderate higher 

heritabilities (0.301-

0.453), as is the case of 

characters associated with 

gaits.   

• There are also traits 

associated with 

conformation with 

moderate heritabilities. 

•  Very low heritabilities for 

linear features related to 

conformation, namely in the 

limbs. 20 Source: M.Mateus, 2022 7th  IWSLP GER – March 2023, A.Vicente et al 
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Classical gradings h2 & σA 

TRAIT h2±SE σA  

Height Withers   0.61±0.015 2.98 cms 

Total Score Coef.  0.18±0.015 1.78 pts 

Head and Neck 1 0.18±0.015 0.32 pts 

Shoulder & Withers 1 0.13±0.014 0.22 pts 

Chest & Ribcage  1 0.12±0.014 0.21 pts 

Back & Loins 1.5 0.15±0.015 0.40 pts 

Croup 1 0.14±0.014 0.26 pts 

Legs 1.5 0.07±0.012 0.24 pts 

Overall Impression 1.5 0.14±0.014 0.36 pts 

Gaits 1.5 0.16±0.015 0.42 pts 
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Lusitano selection strategy 

• Routine genetic evaluation (2022) for: 

 Morphology and gaits – scores from 

breeders' approval grid 

 Linear Evaluation – for chosen traits 

• Sporadic genetic evaluation: 

 Functionality in Dressage, Working 

Equitation and Model and Movements 

competitions 

• Missing: genomics and phenomics 
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Plans for the future 

• Selection and genetic improvement in horses 
with greater complexity 

 Need to collect more objective data! 

• Breeders’ guidance with selective matings 

 Using information from linear profiling 

• Refine models of analysis in use 

 Alternatives? 

• Estimation of genetic correlations 

 Between linear data and results from breeders 
gradings and functional traits (Dressage, 
Working Equitation) 
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Lusitano Linear Profiling 

Thanks 
 


