
View All Proceedings Next Conference Join NZSAP

New Zealand Society of Animal Production online archive
This paper is from the New Zealand Society for Animal Production online archive. NZSAP holds a regular

An invitation is extended to all those involved in the field of animal production to apply for membership of
the New Zealand Society of Animal Production at our website  www.nzsap.org.nz
 

 

The New Zealand Society of Animal Production in publishing the conference proceedings is engaged in disseminating

information, not rendering professional advice or services. The views expressed herein do not necessarily represent the views

of the New Zealand Society of Animal Production and the New Zealand Society of Animal Production expressly disclaims any

form of liability with respect to anything done or omitted to be done in reliance upon the contents of these proceedings.

This work is licensed under a  Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License.

You are free to:

      Share— copy and redistribute the material in any medium or format

Under the following terms:

     Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may

do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

     NonCommercial — You may not use the material for commercial purposes.

     NoDerivatives — If you remix, transform, or build upon the material, you may not distribute the modified material.

http://creativecommons.org.nz/licences/licences-explained/

 

http://www.nzsap.org/proceedings/browse
http://www.nzsap.org/conference
http://www.nzsap.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Proceedings of the N.Z. Society of Animal Production 1983, Vol. 43: 131-133 131 

Changes in the salivary sodium:potassium ratio in 
lactating cows in response to changes in sodium intake 

N. R. TOWERS 

Ruakura Animal Research Station 
Ministry of Agriculture and Fisheries, Hamilton 

ABSTRACT 

The rate at which the Na:K ratio of parotid saliva changes with changes in Na intake has been determined in lactating 
dairy cows. The salivary Na:K ratio of cows with an already marginal Na status fell immediately the animals were 
transferred to a Na deficient diet. Similarly the Na:K ratio of Na deficient cows increased within days of Na supple- 
mentation reaching maximum levels after 2 weeks. The mean Na:K ratio for fully sodium replete cows was about 24 
to 28:1, but there was considerable variation in the values for individual animals. 
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INTRODUCTION 

Following a survey of pasture Na- concentrations 
Smith and Middleton (1978) have estimated that, 
depending on the district, from 30 to 70% of lactating 
dairy cows may have an inadequate Na intake. Thus 
a diagnostic test identifying cows with a production 
limiting suboptimal Na intake is required to substan- 
tiate these estimites but such a test is not currently 
available. 

The Na:K ratio of parotid saliva responds to 
changes in .Na intake (Denton, 1956; Dobson et al., 
1960) and has been suggested as a useful measure of 
the Na status of grazing livestock (Skydsgaard, 1967; 
Bott et al., 1964). 

However, while the literature contains some data 
on the Na:K ratios of Na replete and deficient dairy 
cows (Kemp et al., 1972; Leche, 1977; Davison et al., 
1980), little is known of how quickly changes in Na 
infake are reflected in the Na:K ratio of parotid 
saliva. Nor is there an established relationship between 
the Na:K ratio and the presence of Na dependent 
production responses. As a preliminary to estab- 
lishing this relationship the rate at which changes in 
Na intake are reflected in the salivary Na:K ratio has 
been examined. 

METHODS 

Thirty-two cows in late lactation were switched from 
grazing a predominantly perennial ryegrass and white 
clover pasture to a low Na diet consisting mainly of 
greenfeed maize and hybrid sorghum (Sudax). Lucerne 
or red clover constituted about 10% of the diet, while 
mixed pasture provided about 5% of the total dry 
matter intake. The overall mean Na content of the 
low Na diet was estimated to be 0.3 g Na/kg DM, 

sufficient to provide 20 to 25% of the estimated 
requirement. Saliva samples from 15 cows chosen at 
random were collected at weekly intervals to monitor 
changes in salivary Na and K concentrations. 

After 5 weeks on the low Na diet the animals were 
divided into 4 groups of 8 (balanced for milk yield 
and live weight). Three groups were given daily 
supplements of NaCl to provide 3, 6 or 12 g Na/d 
after the evening milking. The fourth group was 
retained as a low Na control. Saliva samples were 
collected twice weekly after the morning milking 
from all cows fork the following 3 weeks. 

After 3 weeks Na supplementation the Na status of 
the cows was further manipulated by switching the 
diet back to a mixed pasture thereby increasing the 
basal dietary intake from About 1.5 to 2 g/d to 8 to 10 
g/d, drying off the cows to reduce the Na require- 
inent and by withdrawing Na supplements. Saliva 
samples were collected at weekly intervals and then 2 
weeks and 2 months after all Na supplements were 
withdrawn. 

Saliva samples were collected in triplicate by placing 
an acid washed Na-free swab between the cheek and 
the upper molars near the duct from the parotid saliva 
gland. The weight of saliva collected was determined 
by weighing the swab, in its sample jar, before and 
after the collection. 

Electrolyte concentrations were determined by 
atomic absorption spectrometry after extraction of 
the swab with 5% v:v HCl. 

RESULTS AND DISCUSSION 

At the start of the trial the mean Na:K ratio was 17.2, 
a value lower than reported for Na replete beef and 
dairy cattle, suggesting the herd may already have 
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had an inadequate Na intake. Following the change 
in diet the Na:K ratio fell rapidly and minimum values 
were reached after 2 weeks on the low Na diet (Fig. 1). 
A notable feature was the very wide range in individual 
values found within the herd. 
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FIG. 1 Changes in the mean Na:K ratio in parotid saliva 
following a change from a high Na to a low Na diet. Shaded 
area shows range of results. 

Following Na supplementation the salivary Na and 
K levels again responded rapidly, with the group 
means already tending to diverge after 4 days and 
being significantly different after 1 week of supple- 
mentation. These changes were reflected in rapid 
changes in the Na:K ratio which increased in a dose 
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FIG. 2 Changes in the mean Na:K ratio in parotid saliva 
following Na supplementation of Na deficient lactating cows. 

dependent manner (Fig. 2). Maximal effects of 
supplementation were achieved after 2 weeks, there- 
after the mean Na:K ratios tended to plateau at levels 
dependent on the dose rate. 

Subsequent changes in Na status, caused by return- 
ing the cows to pasture, drying-off or by withdrawing 
Na supplements also affected the Na and K concen- 
tration of parotid saliva. Each such change in Na 
intake or status was reflected in a change in the Na:K 
ratio observed except where the Na intake, both 
before and after the change in status, was high and 
clearly exceeded the,.Na requirement. 

The relationship between the observed‘Na:K ratio 
and production levels could not be examined in this 
trial. The’largely maize and sorghum diet consumed 
by the cattle was inadequate to maintain normal 
lactation and the milk yields of all groups were 
similar. Production of all groups declined markedly 
while on the low Na diet, but recovered after the 
animals returned to an all grass diet. 

However the relationship between the observed 
ratio and the estimated Na requirement of the’ cows 
was investigated. For this purpose the Na requirement 
was estimated in 2 ways. 

First from the data itself. Morris and Peterson 
(1975) following a similar study with sheep, suggested 
that the relationship between the Na:K ratio and Na 
intake was rectilinear, with the Na:K ratio initially 
increasing linearly with the Na intake to a maximum 
value above which it does not rise despite further 
increases in Na intake. They suggest that the inter- 
section of the 2 linear regressions is an estimate of the 
animals Na requirement. 

The data collected in this trial fits this hypothesis 
in so far that the mean Na:K ratio initially increased 
with increasing Na intake, plateauing when Na intakes 
reach about 12 g/d. 

Secondly, the total Na requirement can be calculated 
factorially by making allowance for the Na required 
for maintenance, and for losses in milk, urine, etc. 
The Agricultural Research Council (1980), in esti- 
mating Na requirements by this method, have derived 
the formula: 

Na requirement = (LW x 0.0064) + (MW x 0.64) g/d 

where LW is live weight and MW is daily milk yield (kg). 

Fig. 3 shows the mean Na:K ratio plotted against 
the Na intake which is expressed as the ratio of the 
Na intake to the Na requirement calculated using the 
ARC formula. The Na intake includes an allowance 
for the Na content of the basal diet. 

While clearly this data cannot be described simply 
in terms of 2 straight lines the Na:K ratio has increased 
with Na intake to plateau at about 25:l - a level 
similar to that reported by other authors for Na 
replete cattle (Bott et al., 1964; Murphy and Plasto, 
1972; Murphy and Gartner, 1974; Hennessy and 
Sundstrom, 1975). However examining that data in 
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FIG. 3 Relationship between the mean Na:K ratio of 
parotid saliva and Na intake. Na intakes are expressed as a 
ratio of the Na intake to the estimated Na requirement 
(ARC, 1980). 

this way shows the maximum Na:K ratio is not reached 
until daily Na intakes are about twice those currently 
recommended by the ARC (1980) for dairy cattle of 
the live weight and milk yield recorded in this trial. 

The significance of the discrepancy in the 2 estimates 
of the Na requirement is unknown but may reflect 
differences in the criteria chosen to define an adequate 
Na intake. Only further work will show which of the 
2 estimates is closer to the Na intake below which 
animal performance and production is adversely 
affected. 

In summary the Na:K ratio of parotid saliva samples 
is dependent on the Na intake, changing rapidly to 
reflect changes in Na intake, important features of a 
diagnostic test for Na status. However before this 
measure can be used in the field to determine the 
need for Na supplementation a predictive relationship 
between this ratio and the likelihood of Na-dependent 
production responses must be established. 
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