To understand milk fever is to prevent it

‘M.U.K fever affects about 6 per-
cent of the dairy cows in the U.S.
- each year. In these cows, blood cal-

cium concentration is below 5 mil--

ligrams per 100 millileters (mg/100
ml) of blaod. This low calcium level
does not permit muscles and
nerves to function; This is why milk
fever cows go “down.” ,
Normalily blood caleium concen-
tration is between 2 and 10
mg/100ml. About 50 percent of
dairy cows will have a blood calci-
um concentration below 7 mg/100
" ml the day of calving. This level
does not cause any noticeable
symptoms.
Bui this drop in bleod calcium,
known as subclinical hypocalcemia,
makes cows eat less which can re-

¥
=
!
3

from vitamin D. This hormone,

1,25-dihydroxyvitamin D, stimu- -

lates production of calcium pumps
within the. cells lining the intes-
tine. These “pumps” move dietary

caleium into the bloodstream, again-

raising hlood calcium toward nor-
mal levels.

Usually, the system to maintain
normal bloed calcium levels works
quite well. However, in. those cows
in which the system fails, the re-
sult is low blood calcium and, in
some cases, milk fever.

Several factors determine which
cows are at greatest risk. Jerseys

.and Guernseys are greater; in part;

because'they produce colostrum
with a higher calcium content than
Hoisteins.

DAY COW-RATIONS ARE KEY to preventing milk faver, especiaily providing low-potassi-

.um forages. We may be just as well off with carefully selgoted alfalfas fed with com silage.

sult in other diseases such as ke-
tosis, retained placenta, DA’s and
infections. Efforts made to raise the
blood calcium coneentration in
fresh cows can have payoffs even
in herds that do not seem to have
a milk fever problem.

Colostrum has nearly twice the
calcium of milk, and producing it
removes large amotmts of calcium
from the cow’s blood. This calcium
must he replaced. The process in-
volves removing caleium stored in
bones and raising the amount of
dietary calcium that is absorbed by
the intestine.

The parathyroid glandl in the

cow’s neck monitor blood calcium. -

Whenever bloed calcium falls-belaw
normal, the gland releases parathy-
roid hormone. Parathyroid hor-
mone causes ceértain bone cells
known as osteoclasts to move cal-
‘cinm from the bones to the blood.
Parathyroid-hormone also stim-
ulates the cow’s kidneys to produce-
a second hormone that is made

The authors ara researchsrs at USDA's Na«
tlonal Animal Diseasa Canter, Amas, lowa.

722

Age also is a factor. First-calf
heifers almost never develop milk
fever: Heifers generally produce
less colostrum than older cows, hut,
more importantly, the bones of
heifers are siill growing. Growing
bones have more osteoclasts so they
can respond to the need to release
calcium more readily.

.Finaily, ration can determine how
well the system to replace calcium
lost to colostrum will pexform when
needed.

Cows develop hypocalcemia and }

milk fever because their bones and
kidneys do not respond to parathy-
roid hormone. This prevents calci-
um from being released hy the bone
and prevents 1,25-dihydroxyvita-
min D from being formed in

amounts necessary ta prevent a se-

vere decline in bload calcium. We
believe this accurs whenever the
bleod pH is alkaline.

Proteins on the surface of hone
and kidney cells which are sup-
posed to recogmze parathyroid hor-
mone in the cow’s blood lose their
ability to recognize and respond to

parathyroid hormone when the
blood pH is high (less acid). The
reason the cow’s blood is alkaline
is because of high dietary cal:xons,
especially potassium.

Cations are minerals with a pos-
itive charge and include potassium,
sodium, calcium and magnesium, If
the cations in the feed are absorbed
into the bload, they cause the blood
to become more alkaline (higher
pHD). If they are not absorbed, they
do not affect blood acidity.

Nearly all of the potdssium and
sodium in the diet is absorbed by
cows. This fact makes these two el-
ements ' powerful alkahmzmg
cations. Calcium and magnesium
are absorbed only poorly from dry
cow rations so these cations ave naot
strong alkalinizing agents, Dry cow
diets high:in potassxum, sodium or
both:alkkalinize the cow's hload and
add to-mills féver suseeptibility.

The first step to preventing milk
fever should be to remove potassi-
um and sedium from close-up, dry
cow rations. Sedium usually is not
present in any great amount in the
feeds commonly used. We just have
to avoid adding sodium to the ra-
tion through sodium bicarbonate
and sodium chloride. But, in some
areas of the U.S. where continuous
irrigation has raised the salinity of
the soil, forages grown can he
rather high in sodium.

Removing potassium from clogse- -
. up rations presents a bigger prob-

lem. All plants must have access to
a certain amount, of potassium to
obtain maximal growth. However,
alfalfa, other legumes and at ]east
some grasses accumulate potassi-
um to concentratioris well ahove’
that required for optimal growth.

Optimal growth of alfalfa accurs
when plant potassium is 1.7 to 2.0
percent. Alfalfa often contains
much higher levels. Lanyon re-

" ported that the potassium concen-

tration of alfalfa samples submit-
ted by Pennsylvania producers av-
eraged 3.1 percent. potassium,
ranging from 1.42 to 4.05 percent;.

Many people: fertilize alfalfa
heavily with potassium to boost re-
sistance to winterkill. However, it
is unhkely that any benefit is seen
by raising plant potassium beyond
2.5 percent. Current practices may
at times averfertilize alfalfa with
potassium, resulting in high potas-
sium plants which are detrimental
to the health of fresh cows.

‘What can you do to obtain a low-
patassium forage for the transition
cow ration?

Our strategy is-to use grasses, in- .

cluding corn which actually is a
warm-season grass. Corn silage
tends to be about 1.5 percent potas-
sium, It is difficult to find any other
forage this low in potassium. Some
other warin-geason grasses such as
switchgrass, big bluestem and In-
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diangrass tend to be low in potas-
sium, also, but they are low in pro-
tein and digestibility, too,

Cool-season grasses such as blue-
prass, orchardgx'ass and brome test-
ed lower in potassium than alfaifa
did 20 years ago. At that tirte,
these hayfields weren’t lileely to re-
ceive fertilizer.

The tremendous rise in the num-
ber of cows on each farm has not
been accompanied by a rise in the
amount of land available for spread-
ing manure. As a result, hayfields
nét fextilized in the past are now
being manured extensively.

Cool season grasses have a fi-
brous root system which makes

- them very efficient utilizers of soil
" potéisium, They actually will out-

compete alfalfa for potassium. This

is why our alfalfa stands eventu-
ally become grassy, Research at the
Miner Institute in New York

‘(March 25, 1996, issue, page 224)

indicates that timothy accumulates
potassium to a lesser extent than
other grasses. Also, the second cut-
ting of grass hays generally con-
tain less potassium than the first.

What about legumes?

In the past, alfalfa and other
legumes were left out of dry cow
rations because they were high in
calcium, However, we now know
that dietary calcium has little ef-
fect on the alkalinity of the cow’s
blead under practical conditions,
s0 it does not induce milk fever,
. By restricting potassiam appli-
cation to the soil, it is possible to
grow alfalfa that is as low in potas-
sium as many of the grass hays.
But this eventually allows grasses
to take over the stand and results

- in more winterkill. Que.option. may

be.to withhold patassmm fertiliza-
tion-from a:field that.is in its last
year of production and harvest that
fleld:specifically for the dry cows.

Here are some other guidelines.

@ Alfalfa potassium ig highest in
alfalfa harvested in the early vege-
tative stage. Full-bloom alfalfa may
be more suitable for the dry cow:

© Potassium is released from wet
soil mora.readily than from dry
soil. Most, years, the first cuiting of -
alfalfa:wiil have a higher potassi-
um content tham later cuttings.

The key to milk fever prevention
is to find a low-potassium hay or
hay silage source and combine it
with corn silage. Try to formulate
dry caw total ration with less than
2 percent potassium. Limit access
to pasture which is a high potassi-
um source not considered in most
rations, and watch to see if cows
eat their bedding. Oat straw espe-
cially is high in potassium.

Today, we have waya to control
milk fever besides just feeding low-
potaasmm forages, We'll cover that
in a second article. ¥
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