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Kauen ... ermöglicht hohe Futteraufnahme 

Fritz et al. (2009, 2010) 
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Zerkleinern .. ermöglicht hohe Futteraufnahme 

für Pflanzenfresser ist 
Futterzerkleinerung die 
Voraussetzung für 
Endothermie ! 

Clauss et al. (2007), Franz et al. (2011), Fritz et al. (2012) 



 

 

 

 

 

 

Zahnoptimierung: 

Langlebigkeit I 



-! ‘Härte’ der Nahrung (typische Vorstellung: 
Zweige, trockenes Brot) 

-! Abrasiva in/auf der Nahrung 

-! Zahn-Zahn-Kontakt => Kauen ! 

Wodurch werden Zähne abgerieben ? 
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Womit korreliert Hypsodontie ? 
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-! Staub/Schmutz  
 (externe Abrasiva)? 

 

-! Phytolithe  
 (interne Abrasiva)? 

Woher das Silikat ? 



Sind Phytolithe abrasiv ? 



Womit korreliert Hypsodontie ? 





Experimentelle Futtermischungen 



Unterschied in Abrasiva ! 

Experimentelle Futtermischungen 
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Zahnoptimierung: 

Verlängerung der Kauleiste 
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Alterseffekt auf Kauintensität 
(aufgrund Molaren-Eruption) 
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Verlängerung des 3. Molaren bei Schweinen 

from Souron et al. (2014) 



Molarisierung der Prämolaren bei Equiden 
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Zahnoptimierung: 

Schmelzfalten 
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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 

 http://www.thefossilforum.com/index.php?/topic/69887-small-
but-interesting/ 
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Backenzahn-Oberflächen 
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Kau-Optimierung: 

Rhythmisches Kauen 
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a b s t r a c t

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 rs = 0.91 (RWC V0.7.2.0) and rs = 0.96 (RWC 0.7.3.2), and for eating time rs = 0.86 (RWC
0.7.2.0) and rs = 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 articleunder the CCBY license (http://

creativecommons.org/licenses/by/4.0/).

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

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

http://dx.doi.org/10.1016/j.compag.2017.02.021
0168-1699/! 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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6 Simmental Färsen (Bos taurus, 459 ± 110 kg) 
6 Trampeltiere (Camelus bactrianus, 645 ±   60 kg) 
6 Warmblutpferde (Equus caballus, 563 ±   44 kg) 
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3.  Visualisierung der Rohdaten 
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Zahnoptimierung vs. Kau-
Optimierung: 

Sortieren und Wiederkäuen 
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ingestion 

Die wirklich spannende Frage ist ... 

... warum kauen Wiederkäuer 
so ‘nachlässig’ beim 
Fressen ? 

Partikel-
Zerkleinerung 
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ingestion 

Die wirklich spannende Frage ist ... 

... warum kauen Wiederkäuer 
so ‘nachlässig’ beim 
Fressen ? 

Partikel-
Zerkleinerung 

geringe 

... wenn es nicht um 
die Futteraufnahme 
geht ? 
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Wenn es um eine Optimierung der 
Partikelzerkleinerung ginge, sollten 
Wiederkäuer schon beim Fressen den 
rhythmischen/gleichmässigen 
Kauschlag verwenden. 

Die wirklich spannende Frage ist ... 



 

 

 

 

 

 

Zahnoptimierung: 

Langlebigkeit II 



Wiederkäuer-Kau-Strategie: 
 Die Abriebs-intensiven gleichmässigen 
Kauschläge erst anwenden, wenn der 
Nahrungsbrei im Vormagen von Staub/
Erde freigewaschen wurde ? 

Ein zusätzlicher Vorteil für Wiederkäuer ? 



Ruminant chewing strategy: 
 Employ wear-intensive regular 
grinding strokes only after ingesta 
has been washed, i.e. cleared of 
grit and dust, in the rumen? 

Ein zusätzlicher Vorteil für Wiederkäuer ? 
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Aufmerksamkeit 


