4™ International Workshop on Linear Profiling in the Warmblood Horse

1.3 (A. Gmel)

W
%]
=z
&

E
8
b

3
&
K

2

S
®

2
2
2
s
2

Agroscope

ub

T
Agroscope Univers AT
SERM

ossenschaft Eidgendssisches Departement fiir Wirtschaft,
Bildung und Forschung WBF

7 T N —— JRPRAT—— s
IR %) Universitét Zarich N o m R\ . o
(LY vetsusse rakuar, Depanement o erde. vetsuisse-fakultét vet V!eég-‘%rg 1-@';) ‘ Utrecht University

Beyond linear description:
using photographs to
objectively measure
conformation traits in horses

Annik Imogen Gmel, SNSF
International Workshop on Linear Profiling in the Warmblood Horse

www.harasnational.ch

Swiss national stud farm SNSF
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¥ The Franches-Montagnes

= The Franches-Montagnes (FM) is the last native Swiss
horse breed with multiple use and good character

= Selection of FM horses :
= 1-day field test for mares/geldings
30% of grade based on conformation and gait evaluation

= 40-day station test for stallions

The pre-selection for the station test is solely based on
conformation and gait assessment
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© Judgement and linear description in the FM

= Linear description was introduced in the FM shortly ¢
after the ZVCH (Swiss Warmblood) in 1992

= Judgement based on whether it corresponds to the
breeding goals (good/bad)

=Scale1 -9
= Grades for type, conformation and gaits

= Linear description : where the animal is situated on
the biological range of the breed (less/more)

=Scale1 -9
= Linear description (39 traits)
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¥ Phenotypes of the FM breed

= Since 2006, breeding values are estimated for 43 traits using
a multi-trait animal model (“BLUP”).

Traits (phenotypes) Judged | Described | Measured | Total
Conformation traits 3 24 1 28
Performance traits 12 12
(Field test for driving and riding)

White markings 3 3

Agroscope, Swiss National Stud Farm (SNSTF) and Franches-Montagnes (FM) association, 2015
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¥ Phenotypes of the FM breed

= Breeding values of the stallions are published annually.

000071947, Nils_du_Sous-Bois, 2007
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Agroscope, Swiss National Stud Farm (SNSTF) and

tagnes (FM) iation, 2015
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¥ The usual suspects

Pfammatter et al. 2017

Burren et al. 2015
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Echelle des notes

Wieisse Abzeichen Feldtest

= Distribution around the
perceived optimal value

= Low to medium
heritabilities

» Measures?
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¥ Phenotypes of Swiss Warmblood

= Same situation in the Swiss Warmblood breeding population

Height at withers
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School of Agricultural, Forest and Food Sciences HAFL, Agroscope, Swiss National Stud Farm (SNSTF) and Breeding association Swiss sport horses (ZVCH), 2014
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@ Digitisation (data collection)

» Project in collaboration with Thomas Druml using a
shape spaced model, with angles newly added

» The photographs are imported in a specific programme
(tpsDig2) where the landmarks are placed

» The shapes can be visualised and angles can be
extracted by a simple geometric formula

R
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U Generalised Procrustes Analysis

= Scale to the same unit size

= Superimpose the shapes by
their centre of gravity

: i (centroid)

P omee s " e Rotate to a best-fit
consensus

= Regroup the landmarks
conducting a principal
components analysis (PCA)

T T T
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¥ Reproducibility and consistency of the

shape

= Digitising process very repeatable
= R=0.94-0.99 within the same rater
= R=0.72 between two raters

» Differences in the shoulder and *
belly ¢

» Shape did not vary from one side to
the other but was affected by age

»>Age needs to be considered in
models
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¥ Repeatability and consistency of
angle measurements

First digitiser (1209) Second digitiser (179) dig‘?ﬁ;‘g’f:'(‘m)
Repeatability Consistency Repeatability  Consistency Repeatability
(same photo) (same horse) (same photo) (same horse) Mean photo
Poll (1) 0.98 0.56 0.98 0.82 0.92
Neck (2) 0.90 0.50 0.91 0.56 0.71
Shoulder (3) 0.81 0.37 0.44 0.29 0.054
Lg Elbow (4) 0.67 0.31 0.62 0.42 0.59
é Carpus (5) 0.56 0.33 0.27 0.071 0.17
% Fetlock forelimb (6) 0.76 0.42 0.59 0.50 0.57
S
; Croup (7) 0.89 0.57 0.85 0.79 0.16
& Patella (8) 0.90 0.55 0.85 0.79 0.16
» Hock (9) 0.76 0.42 0.67 0.46 0.75
a
g Fetlock hindlimb (10) 0.81 0.57 0.76 0.50 0.73
I
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© Problem with photos — posture differences

Swiss national stud farm SNSF
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Discussion and conclusions of the

methodology

» The digitising repeatability is high (except for

shoulder/elbow/carpus)

= There are age effects (but not side effects)

= The principal components (PCs) of the
shape will depend on the sample, while the
angles are completely independent

= We cannot eliminate the posture variation,
but we can assess and correct for it in our

models
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@ Associations of shape with linear description

Withers height Shoulder length

Overall quality of

Walk (LD 19) Trot (LD 20)

Rz X2 p Rz X2 p

R? X2 p R? X2 p

PC1 0.75 4.18 0.041 0.75 4.21 0.040

PC4

0.52 6.24 0.013

0.75 512 0.024 076 6.65 0.010

0.52 478 0.029

Extreme variation in PC4 (5.16% of variance), visually representing a heavy and light type of horse
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 Comparing two breeds

FM horse: Lipizzan horse:
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@ Differences due to digitiser?

= Compare digitising before regrouping the samples

Intra-repeatability

(19 photos) Between digitisers

Poll 0.97 0.92
Neck 0.75 0.13
Shoulder 0.77 0.19
Elbow 0.76 0.63
Carpus 0.65 0.49
Fetlock 0.84 0.80 o o
forelimb ¢
Croup 0.84 0.61 o
Patella 0.94 0.91
(knee)
Hock 0.95 0.97 R=0.79/I1CC=0.99
Fetlock
hindlimb 0.89 081
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@ Conclusions

= Breed comparisons are possible — interbreed
cooperations?

= Molecular genetics approach with genome-wide
association studies on this data (in progress)

= Can we improve the reproducibility of the
digitisation by automatisation (machine
learning)?
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= Should we implement this system? What
about our judges?

Agroscope
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© Thank for your attention!

LuekY. A
HoRsE SHoE.

Swiss national stud farm SNSF

vt NOTFUNNY. com

Questions are welcome!
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