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 LESSON 12 Feeding Dairy Cows to Reduce Nutrient Excretion

Potassium Requirements, Sources, and
Excretion in Dairy Cows

The dairy cow’s minimum requirement for K is 0.90% to 1.0% of the
ration dry matter (NRC 2001). The maximum tolerable level is about 3.0%.
In the late 1970s, Michigan researchers (Bolenbaugh 1977) found that 1.2%
K was associated with optimum feed intake, milk yield, and normal blood K
levels. Because more K is lost through sweat and saliva, supplemental K can
help to alleviate symptoms of heat stress. Research results have been variable,
but increasing dietary K levels to 1.5% or 1.6% of ration dry matter during
periods of heat stress may be beneficial to the cow (Beede et al. 1992).

Signs of K deficiency include poor response to heat stress, crampiness
when rising from free stalls, poor growth in young animals, and drinking of
urine. Excessive K intake can lead to udder edema in fresh cows, greater
incidence of retained placenta, and greater risk of displaced abomasum (DA)
(NRC 2001). High K rations may increase the need for magnesium (Mg)
supplementation. In general, try to maintain a 4:1 ratio of K to Mg to avoid
this problem. Also, when supplemental fat is fed to dairy cows, Mg content
in the diet needs to be increased to 0.35% of ration dry matter to compensate
for soap formation and fat excretion. Excessive K intake decreases Mg and
increases urine output.

Potassium supplementation is seldom needed because most forages
contain high concentrations of K. For example, in parts of the Midwestern
United States, alfalfa routinely tests over 3.0% K on a dry matter basis. The
NRC (1989) lists the K content of alfalfa at 2.2%, so relying on book values
can result in substantial overfeeding of K. In some instances, however, high
corn silage diets will need some K supplementation. Good sources of K
include potassium chloride and commercial premixes.

High levels of dietary K during the dry period, especially during the last
2 to 3 weeks prepartum, can predispose the fresh cow to milk fever, DA,
uterine problems, and other metabolic disorders. Try to keep K levels during
the dry period to less than 0.65% to 0.70%. If the ration is high in K due to
high forage K content, there is little the producer can do in the short term.
The only long-term solution is to lower the K level in the forages. In the case
of K, forages take up far more than needed for maximum dry matter yields
per acre. Plant concentrations of 2.0% to 3.0% are adequate for plant
growth, but 6.0% K in grass silage has been reported.

Excessive feeding of K puts substantially more K into the environment
than necessary. As Table 12-2 shows, increasing the K content of the diet
from 0.80% to 1.2% of the ration dry matter increases K output from 88 to
146 lbs/cow annually.

Avoid salt over-supplementation
When manure is applied, crops can use N, P, and K. Plants will increase

K uptake to potentially undesirable concentrations for cattle; however, they
use sodium (Na) and chloride (Cl) sparingly. Adding Na or Cl to diets or in
free-choice supplements might be detrimental to the long-term sustainability
of farm land receiving manure (Meyer 2001). When total mixed rations are
fed, salt does not need to be supplemented free choice. If a total mixed ration
is not fed, salt should only be supplemented when adding minerals is
beneficial to the animal’s productivity.
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