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Introduction

* Cold-blooded horses in the Czech Republic
— Association of cold-blooded horses,

— After 1989 — divided into three populations
* Silesian Noriker,
* Noriker,
e Czech-Moravian Belgian,

— Now 2 000 breeding horses.



Introduction
e Czech-Moravian Belgian (CMB)

— created in the last 120 years

— imports of mostly original Belgian
stallions

— lower number of Walloon stallions
— several original Belgian mares
— medium square body shape

— mature earlier than other typical L
draught breeds /8

— genetic resources from 2000

25th International Symposium Animal Science Days



Introduction
 Silesian Noriker (SN)

— created in the last 100 years

— imports of original Austrian Noriker
horses

— longer than average body shape
— late maturing individuals

— genetic resources from 1996
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Introduction
* Noriker (N)

— one of the oldest mountain draft horse in Europe

— continually bred in the territory of the Czech Republic
for approximately 100 years

— contributed to the generation of the SN

25th International Symposium Animal Science Days



Introduction

* linear scoring system

— an objective description of an animal’s conformation
and movement

— at the age of three years, stallions and mares are
selected based on pedigree information, performance
test and conformation

— can be included into a breeding value prediction



Aim

The objective of this study was to estimate
genetic parameters for body measures and
conformation traits assessed by linear scoring
system in three draught horse breeds (Czech-

Moravian Belgian, Silesian Noriker and Noriker)
kept in the Czech Republic.



Material and methods

by the Horse Breeder’s Association of the
Czech Republic

were evaluated:

— 574 Silesian Norikers,

— 640 Norikers,

— 946 Czech-Moravian Belgian horses.

scored in the years 1996 — 2014

a total of 22 conformation traits (linear scale
from 1to 9)
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Material and methods

* DMU computer programme

— estimation of the variance-covariance
components and their standard errors

o Y.

ikim = M+ SEX; + AGE;+ BREED,+ CG + a + €

ijklm



Yium = M + SEX; + AGE; + BREED, + CG, + a, +e

ijklm ijklm

Y - record of a linear scored trait

ijklm



Yium =M + SEX; + AGE; + BREED, + CG, + a, +e

ijklm ijklm

W - overall mean



Yium = L& SEX; +/AGE,; + BREED, + CG, + a,, +e

ijklm ijklm

SEX; - fixed effect of the sex
(i = stallions or mare)



Yium = M + SEX; HAGE,; + BREED, + CG, +a, +e

ijklm ijklm

AGE; - fixed effect of the age of evaluation (in years)
(j=3,..,14)



Yium = M + SEX; + AGE; + BREED, + CG, +a, +e

ijklm ijklm

BREED, - fixed effect of the breed
(k = Czech-Moravian Belgian, Silesian Noriker and Noriker)



Yium = M + SEX; + AGE; + BREED, + CG, + a, +e

ijklm ijklm

CG, — fixed effect of the contemporary group
(year of scoring x place of scoring x classifier) (I = 1,...,204)



Yium = M + SEX; + AGE; + BREED, + CG, # a +e

ijklm ijklm

a,, — random effect of the horse
(m=1,..,7081)



Yium = M + SEX; + AGE; + BREED, + CG, + a, +e,

ijklm ijklm

e -random residual error

ijkim



Results
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Database of liner type traits

e whole range of the 9-point
scale is not used
* lower fenotypic SD

Znak SD Min Max
Withers height (stick) 3.77 146.00 173.00
Withers height (tape) 4.36 158.00 190.00
Chest circumference 10.43 170.00 250.00
Circumference of the

front cannon bone 0.97 19.00 27.50

Trait SD Min  Max

Type 1.18 2.00 9.00
Body shape 0.90 2.00 9.00
Nobility 1.07 2.00 9.00
Length of the neck 0.90 2.00 8.00
Position of the neck 1.00 3.00 9.00
Length of the withers 0.98 2.00 8.00
Length of the back 0.80 3.00 8.00
Line of the back 0.65 2.00 7.00
Length of the loin 0.68 3.00 9.00
Line of the loins 0.50 2.00 7.00
Length of the croup 095 2.00 8.00
Shape of the croup 091 3.00 9.00
Shape of the scapula 1.11 2.00 8.00
Shape of front feet 0.73 2.00 9.00
Stance of front pasterns 0.61 2.00 8.00
Stance of hindlegs 094 2.00 9.00
Stance of back pasterns 0.61 2.00 8.00
Shape of back feet 0.47 2.00 8.00
Body width 1.07 3.00 9.00
Shape of the croup 091 3.00 9.00
Walk: length of stride 1.08 3.00 9.00
Trot: length of stride 1.08 3.00 9.00
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Statistical significance of the fixed effects Traits Sex Age Breed CG R2

Type 0.140 0.008 <0.001 <0.0001  0.36
Body shape 0.044 0.281 0.0008 <0.0001  0.37
Coefficients of determination: Nobility 0.281 0.570 0.0063 <0.0001  0.40
° 0.18-0.44 Length of the neck  0.455 0.578 <0.001 <0.0001  0.43
Position of the neck  0.183 0.570 0.0054 <0.0001  0.44
Length of the withers 0.058 0.247 <0.001 <0.0001  0.25
Length of the back ~ 0.411 0.785 <0.001 <0.0001  0.25
Line of the back 0.102 0.011 0.0147 <0.0001  0.39
Length of the loin 0.458 0.188 0.5922 <0.0001  0.20
_ 0.106 0.087 0.8711 <0.0001
Traits Sex  Age Breed CG__R2 |engthofthecroup 0.699 0.236 0.5041 <0.0001  0.33
I/s\,/tiitciirs e 0.0430 0.087 0.0001 <0.0001 0.21 EASRECIEISCIoRRl 0180 0.060 <0.001 <0.0001 0N

Withers height Shape of the scapula  0.076 0.795 0.2516 <0.0001  0.20

(tape) 0.2928 0.1204 <0.0001 <0.0001 0.23 PNAPEIOTHONLICEENN 0.476 0.425 0.5058 <0.0001

Chest circ. 0.9147 0.0006 0.0142 <0.0001 0.24 Stanceoffrontpast. 0.590 0.128 0.0139 <0.0001 0.24
Circ. front cannon Stance of hindlegs 0.240 0.188 0.0001 <0.0001  0.21
bone <0.001 <0.0001 <0.001 <0.0001 0.40 stance of back past. 0.689 0.677 0.8217 <0.0001  0.22
Shape of back feet ~ 0.889 0.962 <0.000 <0.0001  0.25
Body width 0.269 0.064 0.5621 <0.0001  0.39

Shape of thecroup  0.858 0.002 <0.001 <0.0001  0.38
Walk: length of stride 0.023 0.001 <0.001 <0.0001  0.31



Statistical significance of the fixed effects

Coefficients of determination:

 0.18-0.44
Fixed effect:

* Sex
Traits Sex Age Breed CG
Withers height
(stick) 0.0430 0.087 0.0001 <0.0001
Withers height
(tape) 0.2928 0.1204 <0.0001 <0.0001
Chest circ. 0.9147 0.0006 0.0142 <0.0001
Circ. front cannon
bone <0.001 <0.0001 <0.001 <0.0001

Traits Sex Age Breed CG

Type 0.140 0.008 <0.001 <0.0001
Body shape 0.044 0.281 0.0008 <0.0001
Nobility 0.281 0.570 0.0063 <0.0001
Length of the neck  0.455 0.578 <0.001 <0.0001
Position of the neck  0.183 0.570 0.0054 <0.0001
Length of the withers 0.058 0.247 <0.001 <0.0001
Length of the back  0.411 0.785 <0.001 <0.0001
Line of the back 0.102 0.011 0.0147 <0.0001
Length of the loin 0.458 0.188 0.5922 <0.0001
Line of the loins 0.106 0.087 0.8711 <0.0001
Length of the croup  0.699 0.236 0.5041 <0.0001
Shape of the croup  0.180 0.060 <0.001 <0.0001
Shape of the scapula  0.076 0.795 0.2516 <0.0001
Shape of frontfeet ~ 0.476 0.425 0.5058 <0.0001
Stance of front past.  0.590 0.128 0.0139 <0.0001
Stance of hindlegs 0.240 0.188 0.0001 <0.0001
Stance of back past.  0.689 0.677 0.8217 <0.0001
Shape of back feet ~ 0.889 0.962 <0.000 <0.0001
Body width 0.269 0.064 0.5621 <0.0001
Shape of the croup  0.858 0.002 <0.001 <0.0001
Walk: length of stride = 0.023 0.001 <0.001 <0.0001



Statistical significance of the fixed effects

Coefficients of determination:

* 0.18-0.44
Fixed effect:

* Sex

e Age
Traits Sex Age Breed CG
Withers height
(stick) 0.0430 0.087 0.0001 <0.0001
Withers height
(tape) 0.2928 0.1204 <0.0001 <0.0001
Chest circ. 0.9147 0.0006 0.0142 <0.0001
Circ. front cannon
bone <0.001 <0.0001 <0.001 <0.0001

Traits Sex Age Breed CG

Type 0.140 0.008 <0.001 <0.0001
Body shape 0.044 0.281 0.0008 <0.0001
Nobility 0.281 0.570 0.0063 <0.0001
Length of the neck  0.455 0.578 <0.001 <0.0001
Position of the neck  0.183 0.570 0.0054 <0.0001
Length of the withers 0.058 0.247 <0.001 <0.0001
Length of the back  0.411 0.785 <0.001 <0.0001
Line of the back 0.102 0.011 0.0147 <0.0001
Length of the loin 0.458 0.188 0.5922 <0.0001
Line of the loins 0.106 0.087 0.8711 <0.0001
Length of the croup  0.699 0.236 0.5041 <0.0001
Shape of the croup  0.180 0.060 <0.001 <0.0001
Shape of the scapula  0.076 0.795 0.2516 <0.0001
Shape of frontfeet ~ 0.476 0.425 0.5058 <0.0001
Stance of front past.  0.590 0.128 0.0139 <0.0001
Stance of hindlegs 0.240 0.188 0.0001 <0.0001
Stance of back past.  0.689 0.677 0.8217 <0.0001
Shape of back feet ~ 0.889 0.962 <0.000 <0.0001
Body width 0.269 0.064 0.5621 <0.0001
Shape of the croup  0.858  0.002 <0.001 <0.0001
Walk: length of stride 0.023 0.001 <0.001 <0.0001



Statistical significance of the fixed effects

Coefficients of determination:

* 0.18-0.44
Fixed effect:

* Sex

e Age

* Breed
Traits Sex Age Breed CG
Withers height
(stick) 0.0430 0.087 0.0001 <0.0001
Withers height
(tape) 0.2928 0.1204 <0.0001 <0.0001
Chest circ. 0.9147 0.0006 0.0142 <0.0001
Circ. front cannon
bone <0.001 <0.0001 <0.001 <0.0001

Traits Sex Age Breed CG

Type 0.140 0.008 <0.001 <0.0001
Body shape 0.044 0.281 0.0008 <0.0001
Nobility 0.281 0.570 0.0063 <0.0001
Length of the neck  0.455 0.578 <0.001 <0.0001
Position of the neck  0.183 0.570 0.0054 <0.0001
Length of the withers 0.058 0.247 <0.001 <0.0001
Length of the back  0.411 0.785 <0.001 <0.0001
Line of the back 0.102 0.011 0.0147 <0.0001
Length of the loin 0.458 0.188 0.5922 <0.0001
Line of the loins 0.106 0.087 0.8711 <0.0001
Length of the croup  0.699 0.236 0.5041 <0.0001
Shape of the croup  0.180 0.060 <0.001 <0.0001
Shape of the scapula  0.076 0.795 0.2516 <0.0001
Shape of front feet ~ 0.476 0.425 0.5058 <0.0001
Stance of front past.  0.590 0.128 0.0139 <0.0001
Stance of hindlegs 0.240 0.188 <0.001 <0.0001
Stance of back past.  0.689 0.677 0.8217 <0.0001
Shape of back feet ~ 0.889 0.962 <0.001 <0.0001
Body width 0.269 0.064 0.5621 <0.0001
Shape of the croup  0.858 0.002 <0.001 <0.0001
Walk: length of stride 0.023 0.001 <0.001 <0.0001



Statistical significance of the fixed effects

Coefficients of determination:
e 0.18-0.44

Fixed effect:
* Sex
e Age
* Breed

* Contemporary group

Traits Sex Age Breed CG
Withers height

(stick) 0.0430 0.087 0.0001 <0.0001
Withers height

(tape) 0.2928 0.1204 <0.0001 <0.0001
Chest circ. 0.9147 0.0006 0.0142 <0.0001
Circ. front cannon

bone <0.001 <0.0001 <0.001 <0.0001

Traits Sex Age Breed CG

Type 0.140 0.008 <0.001 <0.0001
Body shape 0.044 0.281 0.0008 <0.0001
Nobility 0.281 0.570 0.0063 <0.0001
Length of the neck  0.455 0.578 <0.001 <0.0001
Position of the neck  0.183 0.570 0.0054 <0.0001
Length of the withers 0.058 0.247 <0.001 <0.0001
Length of the back ~ 0.411 0.785 <0.001 <0.0001
Line of the back 0.102 0.011 0.0147 <0.0001
Length of the loin 0.458 0.188 0.5922 <0.0001
Line of the loins 0.106 0.087 0.8711 <0.0001
Length of the croup  0.699 0.236 0.5041 <0.0001
Shape of the croup  0.180 0.060 <0.001 <0.0001
Shape of the scapula  0.076 0.795 0.2516 <0.0001
Shape of front feet ~ 0.476 0.425 0.5058 <0.0001
Stance of front past.  0.590 0.128 0.0139 <0.0001
Stance of hindlegs 0.240 0.188 <0.001 <0.0001
Stance of back past.  0.689 0.677 0.8217 <0.0001
Shape of back feet ~ 0.889 0.962 <0.001 <0.0001
Body width 0.269 0.064 0.5621 <0.0001
Shape of the croup  0.858 0.002 <0.001 <0.0001
Walk: length of stride 0.023 0.001 <0.001 <0.0001



* Estimation of heritability coefficients:

h2

h2

Withers height (stick)

0.587 (0.045)

Line of the loins

0.106 (0.039)

Withers height (tape)

0.450 (0.047)

Length of the croup

0.145 (0.041)

Chest circumference

0.362 (0.047)

Circumference of the front
cannon bone

0.427 (0.046)

Shape of the croup (side
view)

0.150 (0.041)

Shape of the scapula

0.101 (0.036)

Shape of front feet

0.118 (0.040)

Stance of front pasterns

0.088 (0.038)

Type 0.167 (0.044)
Body shape 0.170 (0.041)
Nobility 0.084 (0.038)

Stance of hindlegs

0.259 (0.044)

|Length of the neck

0.152 (0.040)

Stance of back pasterns

0.053 (0.035)

|Position of the neck

0.229 (0.043)

Shape of back feet

0.049 (0.034)

|Length of the withers

0.100 (0.036)

Body width

0.167 (0.043)

|Length of the back

0.153 (0.040)

|Line of the back

0.115 (0.036)

Shape of the croup (back
view)

0.133 (0.041)

|Length of the loin

0.141 (0.039)

Walk: length of stride

0.190 (0.043)

Trot: length of stride

0.250 (0.043)




Conclusion

* Traits of linear scoring in the Czech draught
horses showed low to medium heritability

* Exceptions: the withers height — stick, the
withers height — tape and the circumference
of the front cannon bone (h? = 0.59, 0.45 and
0.43)



Conclusion

linear scoring is an essential in breeding programs
of Czech draught horses

linear scoring is an effective tool to pursue a
breeding objective with respect to conformation

the selection for all 26 correlated traits is likely to
be ineffective

the possibility to reduce the number of scored
traits to enable effective breeding strategy will be
discussed



Thanks for your attention

Supported by the project QJ1510141

25th International Symposium Animal Science Days



