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Chloride is the third most abundant mineral element in
milk and the most common anion in the extracellular body
fluids of mammals (Coppock and Fettman, 1977). Early
studies regarding “salt deficiency” in dairy cattle indicated
that sodium was probably the first limiting element (Aines
and Smith, 1957; Babcock, 1905). Chloride is not currently
listed as a required nutrient for dairy cattle (NRC, 1978).

An early study at Cornell found that cows fed a low
chloride diet, containing .18% chloride, had lower chloride
excretion in urine and feces (Coppock et al., 1979). Blood
serum chloride decreased from about 100 to 93 meg/liter
over an 11 week period. However, there were no effects on
body weight, feed intake or milk production. In a short,
intensive study, dairy cows fed a diet containing .1%
chloride for 2 weeks exhibited metabolic alterations
indicating a subclinical primary hypochloremic, secondary
hypokalemic metabolic alkalosis (Fettman et al., 1984a,
1984d). Significant reductions in chloride concentrations of
blood plasma, urine, saliva and synovial fluids were
reported in young calves fed a diet containing .038%
chloride (Burkhalter et al., 1979; Burkhalteret al., 1980; and
Neathery et al., 1981). However, only a moderate alkalosis
was observed.

Based on these observations, a trial was designed to
examine the potential affects of a chloride deficiency in
dairy cows (Fettman et al., 1984b, 1984c). Diets were
formulated containing either .1 (low), .27 (medium) or .45
(high) 9% chloride on a dry matter basis. Cows were
randomly assigned to these diets at 1 week postpartum. All
animals were maintained on these diets for a minimum of 8
weeks. Weekly samples of blood, urine, milk, feces and
saliva were collected. Milk production and dry matter
intake were monitored daily. Body weights were determined
weekly.

No differences in dry matter intake, milk production or
body weight changes were detected between the medium and
high diets (Fettman et al., 1984b, 1984c). However, signifi-
cant decreases in these three measures were noted for cows
on the low chloride diet.

Cows on the medium and high chloride diets did not differ
in the metabolic parameters monitored. However, serum
chloride decreased from about 105 to 70 meg/liter by week

eleven postpartum for cows on the low chloride diet. Urine
and milk chloride levels were also depressed for cows on the
low chloride diet. Serum total CO, was significantly
increased for cows on the low chloride diet while serum
potassium and sodium decreased. Cerebrospinal chloride
concentrations were also significantly depressed (Fettman et
al., 1984d).

The clinical signs of the deficiency induced could be
characterized as a depraved appetite, lethargy, hypophagia,
emaciation, hypogalactiae, constipation and cardiovascular
depression. The metabolic alterations could be described as
a severe primary hypochlorenic, secondary hypokalemic,
metabolic alkalosis.

At the end of the trial, the cows on the low chloride diet
were repleted with 16 liters of an oral electrolyte solution
containing 155 meg/liter of chloride. This solution also
contained sodium, potassium, magnesium, calcium and
dextrose. Feed intake, milk production and body weights
began to change almost immediately and had improved
significantly by 2 to 4 weeks into the recovery period. Serum
chloride, sodium and potassium increased significantly
within the first week.

The results of this study indicate that a dietary chloride
content of .1% is too low for early lactation dairy cows. It
would appear that a dietary chloride level of .25t0 .3% on a
dry matter basis should be used in practical ration
formulation.
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Introduction

Oestrus detection in dairy cows has been the subject of
many studies and various methods of improving oestrus
detection have been investigated and reviewed by Boyd
(1984). Poor oestrus detection will extend the calving to
conception interval by prolonging both the calving to first
service and first service to conception intervals (Eddy 1980).
It is known that each one day extension of the herd calving
interval beyond 365 days represents a potential loss of £3.00
per cow (see HMSO publication: Dairy Herd Fertility). The
availability of the enzyme immunoassay (EIA) for
progesterone in milk presents the possibility of a useful aid
to oestrus detection. Foulkes, Cookson and Sauer (1982)
measuring progesterone in milk samples taken daily from 42
days post calving demonstrated a significant reduction in
calving to first service interval. Here fixed time insemination
was employed on the third day of low progesterone.
Stimpson (1984) using the same test before and after first
service demonstrated both the feasibility of performing the
test in a practice laboratory and significant improvements in
oestrus detection rates and calving to conception intervals in
two herds.

The availability of a commercially produced EIA test kit
(Ovucheck; Cambridge Veterinary Sciences) stimulated the
setting up of trials to study oestrus detection rates and
detection efficiency after first service. This paper reports the
results of these trials.

Materials and Methods
Trial 14

Herd T.W.C. consisted of 250 cows calving September to
June. Foremilk samples were taken from all cows 16 to 24
days post service. All the sample was taken from one teat
with the first 5 teatfuls of milk discarded before sampling.
The trial took place in August and September 1984.

Trial 1B

Herd 229 consisted of 104 cows mainly summer calving.
Samples were taken daily on days 17 to 23 post service
during the period August to December 1984.

Samples were transported to the practice laboratory six
days a week for progesterone assay using EIA and the
progesterone values plotted for each cow. If a level less than
Sng/ml was recorded the farmer was notified by telephone of
the cows identity and instructed to apply a heat mount
detector (HMD) (Kramer Inc.). Cows were inseminated
immediately following an observed oestrus or a HMD
colour change. Pregnancy was confirmed by rectal palpation
7-8 weeks post service. Cows with low progesterone and not
detected in oestrus were presented at the first veterinary herd
health visit after 25 days post service and where possible
treated with Prostaglandin to induce oestrus.

Trial 1C

Using the data gained from trials 1A and 1B the day post
service on which Progesterone fails and the time lapse from
Progesterone fall to service will be observed in order to
determine the minimum number of samples that could be
considered practical.

Results

The distribution of inter-service intervals before and after
the introduction of the EIA regime can be seen in Figs. 1 and
2. Fig. 1 (herd TWC) demonstrates considerable
improvement in oestrus detection as the percentage of
intervals occurring 18-24 days improved from 38 to 67. All
other intervals were reduced in number. Fig. 2 (herd 229)
shows an improvement of the 18-24 day intervals from 21 to
45 percent.
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