f animals Py

Supplementary material

Why Is the Grass the Best Surface to Prevent Lameness?

Integrative Analysis of Functional Ranges as a Key for Dairy
Cows’ Welfare

Paul Medina-Gonzalez 2*, Karen Moreno 3* and Marcelo Gomez 4

1 Departamento de Kinesiologia, Facultad de Ciencias de la Salud, Universidad Catdlica del Maule,
Talca 3480112, Chile

2 Programa de Doctorado en Ciencias Veterinarias, Universidad Austral de Chile, Valdivia 5110566, Chile

3 Laboratorio de Paleontologia, Facultad de Ciencias, Instituto de Ciencias de la Tierra, Universidad Austral
de Chile, Valdivia 5110566, Chile

4 Instituto de Farmacologia y Morfofisiologia, Facultad de Ciencias Veterinarias, Universidad Austral de
Chile, Valdivia 5110566, Chile; marcelogomez@uach.cl

* Correspondence: paulmedinagonzalez@gmail.com or pmedina@ucm.cl (P.M.-G.);
karenmoreno@uach.cl (K.M.); Tel.: +56-71-2413622 (P.M.-G.)

Citation: Medina-Gonzalez, P.;
Moreno, K.; Gomez, M. Why Is the
Grass the Best Surface to Prevent
Lameness? Integrative Analysis of
Functional Ranges as a Key for Dairy
Cows’ Welfare. Animals 2022, 12,
496. https://doi.org/10.3390/
ani12040496

Academic Editor: Miriam Annika

Vogt

Received: 25 December 2021
Accepted: 8 February 2022
Published: 17 February 2022

Publisher’s Note: MDPI stays neu-
tral with regard to jurisdictional
claims in published maps and institu-

tional affiliations.

Copyright: © 2022 by the authors. Li-
censee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY) license (https://cre-

ativecommons.org/licenses/by/4.0/).

Animals 2022, 12, 496. https://doi.org/10.3390/ani12040496 www.mdpi.com/journal/animals



Animals 2022, 12, 496

20f11

Table S1. Documented prevalence of dairy cow lameness according to floor type.

Reference Country Prevalence
[Sample characteristics] Grass Sand Rubber  Asphalt Concrete
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Figure S1. Posture parameters for grass and concrete surfaces.
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Figure S2. Posture parameters for concrete surface (soak factor).
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Figure S3. Posture parameters for rubber surface (friction factor).
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Figure S4. Kinematics parameters for rubber (friction factor) and concrete (soak factor) surfaces.
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Figure S5. Behavior parameters for rubber and concrete surfaces.
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Figure S6. Behavior parameters for sand and rubber surfaces.

Telezhenko & Bergsten (2005) - Speed Telezhenko & Bergsten (2005) - Step length
1.2 1.0
B Sand (n=36) = Sand (n=36})
S N el e e S e ® Rubberp <05(n=033)(n=36)  _ |f==--p-----c-ce-cececceoccoaoo-. ®  Rubber u < 0.5 (p = 0.33) (n=36)
il __I ®  Concrete (dry) (n=36) 02 ® Concrete (dry) (n=36)

Speed (m/s)
Step length (m)
pS

36 Swedish dairy cows 36 Swedish dairy cows

Telezhenko & Bergsten (2005) - Overlap
200

Telezhenko & Bergsten (2005) - Stride length

20 = Sand (n=36)
®  Rubber p < 0.5 (p=0.33) (n=36)

®  Concrete (dry) (n=36)

= Sand (n=30)
B Rubber p < 0.5 (p = 0.33) (n=36)
m  Concrete (dry) (n=36)

Overlap (mm)
= Iy
=3 E

Stride length (m)
=
2

36 Swedish dairy cows 36 Swedish dairy cows

Figure S7. Kinematics parameters for sand, rubber and concrete surfaces.
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Figure S8. Kinetics parameters for rubber, asphalt and concrete surfaces.
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Figure S9. Kinematics parameters for rubber, asphalt and concrete (soak factor) surfaces.
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Figure 510. Behavior parameters for sand and rubber surfaces.
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Figure S11. Kinematics and Kinetics parameters for grass, rubber and asphalt surfaces.
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Figure S12. Kinematics parameters for rubber, asphalt and concrete surfaces.
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