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Technical note: A wireless telemetric method of monitoring
clinical acidosis in dairy cows

Toby Mottram®*, John Lowe, Michael McGowan, Nancy Phillips

Well Cow Ltd., Roslin Bioscience Centre, Scotland, United Kingdom

ARTICLE INFO ABSTRACT

Keywords: Ruminant animals convert forage containing cellulose by bacterial fermentation into nutri-
Rumen ents. The health of the bacterial culture in the rumen is essential for the health and
pH sensor productivity of the animal. Over a number of years fistulated animals have been used to
Telemetry study the rumen and its bacterial population. It has been shown that techniques to main-

Cow tain the pH of the rumen between 7 and 5.5 pH are essential for the health of the dairy cow.
Radio The rumen pH has been recorded by using sensors suspended in the rumen at intervals or
exceptionally with data recorders. However, fistulation of an animal requires surgery and is

only suitable for a few research animals. This paper describes the development of a telemet-

ric bolus that measured and recorded pH continuously. When interrogated by wireless the

bolus transmitted the recorded data to an operator standing beside the cow with a receiv-

ing station. Boluses were placed in fistulated animals so that a comparison could be made

with a laboratory instrument. Data are presented that show a close correlation between

the calibrated laboratory instrument and the bolus at time intervals when the instrument

was inserted. From this it can be assumed that the bolus accurately records the temporal

variation in rumen pH. Data are presented to show the diurnal change in rumen pH over a

6-week period. Methods of increasing the lifetime and accuracy of the bolus are discussed.

© 2008 Elsevier B.V. All rights reserved.

>5.8 pH by ensuring an adequate balance of nutrients and fibre
for the rumen flora. Various dietary characteristics can affect
the pH value of the digestive system, and a number of dis-
eases may affect the pH within the rumen. The measurement
of ionic activity has been employed to monitor the rumen sta-
tus of bovines, particularly to detect sub-acute rumen acidosis
(SARA) which is defined as extended periods below 5.5 pH.
Until this product rumen acidosis could only be detected by
surgical procedures such as lumbar puncture or fistulation of

1. Introduction

The pH of the rumen of dairy cows is controlled by a num-
ber of processes to maintain a population of bacteria capable
of digesting a fibrous bulk diet. Various research techniques
have been developed to enable some understanding of this
complex anaerobic environment. However, routine frequent
measurements have long been known to be desirable but until
the technology revealed in this paper the rumen was a remote

environment about whose status we could only extrapolate
between rarely sampled data points in fistulated animals on
research farms.

The efficiency of the bovine digestive system is dependent
upon the acidity of the rumen being maintained within arange

* Corresponding author.
E-mail address: Toby.@mottramfamily.co.uk (T. Mottram).

the animal (Garrett et al,, 1999) other authors used a perma-
nent surgical modification with an external datalogger or radio
link (Mehrota, 2002; Nocek et al., 2002). Peters (1997) described
a novel pH sensor with a free-flowing junction to compen-
sate for pressure changes used to detect digestive processes

0168-1699/$ - see front matter © 2008 Elsevier B.V. All rights reserved.
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