Livestock Science 178 (2015) 177–182

Contents lists available at ScienceDirect

Livestock Science
journal homepage: www.elsevier.com/locate/livsci

Short communication

Close relationship between pre- and post-calving reticuloruminal pH levels in dairy cows
A. Steinwidder a,n, M. Horn b, R. Pfister a, H. Rohrer a, J. Gasteiner c
a
Agricultural Research and Education Centre Raumberg-Gumpenstein, Institute of Organic Farming and Farm Animal Biodiversity,
Trautenfels 15, A-8951 Stainach-Pürgg, Austria
b
BOKU-University of Natural Resources and Life Sciences Vienna, Division of Livestock Sciences, Gregor-Mendel-Straße 33, A-1180 Vienna,
Austria
c
Agricultural Research and Education Centre Raumberg-Gumpenstein, Institute of Farm Animal Welfare and Animal Health, Altirdning 11,
A-8952 Irdning-Donnersbachtal, Austria

a r t i c l e i n f o

abstract

Article history:
Received 9 September 2014
Received in revised form
18 May 2015
Accepted 19 May 2015

The aim of the present study was to investigate the effects of prepartum reticuloruminal
pH values on postpartum pH values of lactating cows at two concentrate supplementation
levels. An indwelling pH measurement system with a wireless data transmitting unit was
given to 9 heifers and 11 cows orally 2 weeks before expected calving. The pH was
measured from week 2 prepartum to week 6 postpartum. Prepartum, all animals were fed
hay and grass silage only. After parturition the animals were assigned to one of two
concentrate supplementation levels (Con and Low). During the first 6 weeks postpartum,
5.6 kg and 2.9 kg dry matter per day of concentrates were fed to cows in groups Con and
Low, respectively. Before parturition, no effect of the week on the mean pH was found, but
pH values varied considerably between individual animals. During the last week prior
parturition, the median, lower and upper quartile values of the mean pH values were 6.47,
6.41 and 6.59 for heifers and 6.29, 6.19 and 6.39 for cows, respectively. Standard deviations
of the mean pH values for heifers and cows were 0.15 and 0.12, respectively. After parturition, no diet effect on the mean pH and maximum pH values was found. The minimum
pH differed between Con and Low, but the absolute levels were almost equal (6.02 and
6.04, resp.). A strong correlation (r 4 0.8; P o 0.01) between the mean pH value before
parturition (pHweek  1) and pH values after parturition was found. Animals having lower
pH levels before parturition continued to have lower mean pH and minimum pH values
during weeks 1 to 6 postpartum. Furthermore, these animals had stronger short term
fluctuations of H3O þ concentrations and a longer time span with pH values below 6.2. The
results support the theory of the existence of cow-specific baselines concerning rumen
pH, pointing to individual differences in the rumen environment, fermentation and metabolism and emphasising the importance of further research on this topic.
& 2015 Elsevier B.V. All rights reserved.
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1. Introduction
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Because pH values in the rumen influence ruminant
health and microbial growth, continuous pH measurements represent a valuable tool to assess feeding strategies
(Phillips et al., 2010; Gasteiner et al., 2011). It is long-established that ruminal bacterial communities respond to

