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Kauen ...

Fritz et al. (2009, 2010)



Kauen ... ermdoglicht kurze Verweildauer
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Kauen ... ermdglicht hohe Futteraufnahme

Clauss et al. (2007), Fritz et al. (2009, 2010), Franz et al. (2011)



lerkleinern .. ermoglicht hohe Fufferaufnahme

fur Pflanzenfresser ist
Futterzerkleinerung die
Voraussetzung fur
Endothermie !

Clauss et al. (2007), Franz et al. (2011), Fritz et al. (2012)
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A comparison of observed molar wear rates in extant
herbivorous mammals

— . Ann. Zool. Fennici 51: 188-200
1 2
John Damuth' & Christine M. Janis Helsinki 7 April 2014




Hypsodontie

-Pulpcavity 2 * oo

Bone ﬂ : 1\

Enamel

~:{ Dentine

~Crown

Cementum

Crown

J|

Root ~Root




Hypsodontie

Hummel (unpubl.)



Hypsodontie

10 ~ O Ruminants © Camelids
9 - B Equids A Rhinos
[] X Hyraxes

7 - []

] Bt

@)
X O

Hypsodonty index
U

[]
O
O
A © a.’
1 - .A A *.
0 1 2 3 4
Mesowear score

O
@)
X

Kaiser et al. (2013)



Hypsodontie

10 ~ O Ruminants © Camelids
9 - B Equids A Rhinos
[] X Hyraxes

7 - []

A
. [

¢

N

] Bt

@)
X O

Hypsodonty index
U

[]
O
O
A © a.’
1 - .A A *.
0 1 2 3 4
Mesowear score

O
@)
X

Kaiser et al. (2013)



On the relationship between hypsodonty

and feeding ecology in ungulate mammals,

and its utility in palaeoecology
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Woher das Silikat ¢

- Staub/Schmutz
(externe Abrasiva)e

- Phytolithe
(inferne Abrasiva)?



Sind Phytolithe abrasiv ¢

Do silica phytoliths really wear mammalian teeth?

Gordon D. Sanson **, Stuart A. Kerr ®, Karlis A. Gross °
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Unterschied in Abrasiva !
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Kauschlage

Kauschldge gesamt
(pro TS-Aufnahme)

Alter (d)

Alterseffekt auf Kauintensitat
(aufgrund Molaren-Eruption) Grand ef al. (2018)



Verlangerung des 3. Molaren beil Schweinen
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from Souron et al. (2014)



Molarisierung der Prdmolaren bei Equiden




Molarisierung der Prdmolaren bei Equiden




/ahnoptimierung:

Schmelzfalten




Backenzahn-Oberfldchen

A A
[ Se—p—y

!ﬂl“ . ]A .A « AA-IA“ A-A] < 4 l-AL. g — .k
A — A S "amt A_I& ﬂ.AlA Je )

=y

e

DEL

JEYCIE

I IEI0

IO

(ORI

IR EBIB

aus Jernvall et al. (1996)



Backenzahn-Oberfldchen

A A
[ Se—p—y

!ﬂl“ . ]A .A « AA-IA“ A-A] < 4 l-AL. g — .k
A — A S "amt A_I& ﬂ.AlA Je )

=y

e

DEL

JEYCIE

I IEI0

IO

(ORI

IR EBIB

aus Jernvall et al. (1996)



Backenzahn-Oberfldchen

IOOOOE

COOCIDES

aus Jernvall et al. (1996)



Backenzahn-Oberfldchen

aus Jernvall et al. (1996)



https://forums.arrowheads.com/forum/general-discussion-gc5/
fossils-paleontology-old-bones-gc30/73837-teeth-bone-coral-in



https://www.sciencedaily.com/releases/

2011/04/110404151341.htm
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Kotpartikelgrosse el Huftieren

Wir erwarten, dass Zootiere feinere Kotpartikel haben als
Tiere in freier Wildbahn (wegen teilweiser Pelletfutterung)

Das bestatigt sich bei Przewalski-Pferden aber nicht bei

Tapiren!

Tapirzhne sind weniger flexibel, was konstante Effizienz bei
verschiedenen Futterrationen betrifft.
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System specification and validation of a noseband pressure sensor for
measurement of ruminating and eating behavior in stable-fed cows
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Rumination and eating behavior are important indicators for assessing health and well-being in cattle.
The objective of this study was to develop and validate a novel scientific monitoring device for automated
measurement of ruminating and eating behavior in stable-fed cows to provide research with a measuring
instrument for automated health and activity monitoring. The RumiWatch noseband sensor (Itin+Hoch
GmbH, Liestal, Switzerland) incorporates a noseband pressure sensor, a data logger with online data anal-
ysis, and software. Automated measurements of behavioral parameters are based on generic algorithms
without animal-specific learning data. Thereby, the system records and classifies the duration of chewing
activities and enables users to quantify individual ruminating and eating jaw movements performed by
the animal. During the course of the development, two releases of the system-specific software
RumiWatch Converter (RWC) were created and taken into account for the validation study. The results
generated by the two software versions, RWC V0.7.2.0 and RWC V0.7.3.2, were compared with direct
behavioral observations. Direct observations of cow behavior were conducted on 14 Swiss dairy farms
with an observation time of 1 h per animal, resulting in a total sample of 60 dairy cows. Agreement of
sensor measurement and direct observation was expressed as Spearman correlation coefficients (rs) for
the pooled sample. For consolidated classification of sensor data (1-h resolution), correlations for rumi-
nation time were 1= 0.91 (RWC V0.7.2.0) and 15 = 0.96 (RWC 0.7.3.2), and for eating time r; = 0.86 (RWC
0.7.2.0) and 15 = 0.96 (RWC V0.7.3.2). Both software versions provide a high standard of validity and mea-
suring performance for ruminating and eating behavior. The high to very high correlations between direct
observation and sensor data demonstrate that the RumiWatch noseband sensor was successfully devel-
oped and validated as a scientific monitoring device for automated measurement of ruminating and eat-
ing activity in stable-fed dairy cows.
© 2017 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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Health monitoring
Dairy cow

RumiWatch

Chewing activity

1. Introduction

Research in the field of Precision Livestock Farming has put a
major effort on development and evaluation of technologies allow-
ing early recognition of pathological and management-relevant
behavioral changes and assessment of the individual health state
in dairy cows (cf. review by Rutten et al., 2013). Hence, sensor
devices for automated detection of health impairments in livestock
are increasingly available and can provide effective management
support in various types of farming systems. In dairy cattle nutri-
tion, chewing activity has been identified as an important param-
eter to assess the adequate composition of a diet and the risk of

* Corresponding author.

E-mail addresses: nils.zehner@agroscope.admin.ch (N. Zehner), christina.
umstaetter@ admin.ch (C. Umstitter), joel.niederhauser@innoclever.com
(JJ. Niederhauser), matthias.schick@agroscope.admin.ch (M. Schick).

http://dx.doi.org/10.1016/j.compag.2017.02.021
0168-1699/© 2017 The Authors. Published by Elsevier B.V.

ruminal acidosis (Yang and Beauchemin, 2007). Furthermore,
ruminating activity may provide meaningful information on calv-
ing time and subclinical diseases or health disorders (Goff and
Horst, 1997; Soriani et al., 2012). Accordingly, continuous mea-
surements of cow feeding variables enable us to develop a more
complete understanding of the dietary effects on digestive function
and performance (Dado and Allen, 1993). The timeline and inten-
sity of feeding activity provide information on the diurnal pattern
of the behavior of ruminants, and identification of deviations may
be used for detection of health impairments (Weary et al., 2009;
Braun et al., 2014). Direct observation for measurement of rumi-
nating and eating behavior is labor intensive, error-prone and
hardly applicable for continuous observations on several animals
simultaneously (Penning, 1983). For these reasons, several meth-
ods have been developed for automated, non-invasive measure-
ment of chewing activity in ruminants. The working principle of

This is an open access article under the CC BY license (htp://creativecommons.org/licenses/by/4.0]).
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Methoden

6 Simmental Farsen (Bos faurus, 459 £ 110 kg)
6 Trampeltiere (Camelus bactrianus, 645 = 60 kQ)
6 Warmblutpferde (Equus caballus, 563 = 44 kg)

Rumiwatch Kauhalfter

Ganzes Heu (CP 74, NDF 607, ADF 324 g/kg DM)
fOr 15 Minuten (plus 2 h max. bis Wiederk&duen)
Futterauftnahme gemessen

B 2o D
o -5




Futteraufnahme

n

*

Gefressenes Heu
(9/kg®83)

Rind Kamel Pferd
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Rumiwatch Messungen:
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Rumiwatch Messungen (zusatzl. Software):
3. Visualisierung der Rohdaten
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Comparative chewing efficiency in mammalian herbivores

Julia Fritz, Jirgen Hummel, Ellen Kienzle, Christian Arnold, Charles Nunn and Marcus Clauss
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Die wirklich spannende Frage st ...

... warum kauen Wiederkauer
so ‘nachlassig’ beim Partikel-
Fressen @ ZLerkleinerung

ingestion

... wenn es nicht um

die Futteraufnahme
geht ¢

Druckverdanderungen Kauhalfter

10 Sekunden



Die wirklich spannende Frage ist ...

Wenn es um eine Optimierung der
Partikelzerkleinerung ginge, sollten
Wiederkauer schon beim Fressen den
rhythmischen/gleichmassigen
Kauschlag verwenden.
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Ein zusatzlicher Vortell fur Wiederkduer ¢

Wiederkauer-Kau-Strategie:

Die Abriebs-intensiven gleichmassigen
Kauschlage erst anwenden, wenn der
Nahrungsbrei Iim Vormagen von Staub/
Erde freigewaschen wurde ¢




Ein zusatzlicher Vortell fur Wiederkduer ¢

Untangling the environmental from the
dietary: dust does not matter

Gildas Merceron', Anusha Ramdarshan’, Cécle Blondel,
Jean-Renaud Boisserie', Noél Brunetiere?, Arthur Francisco®, Denis Gautier®*,

Xavier Milhet?, Alice Novello® and Dimitri Pret’
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