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Foreword

We are proud to present this second edition of FRESH COW
PROBLEMS. Since first published in 1986, over 20,000 copies have
been sold. Demand actually has increased over the years, as has
the awareness that the dry cow requires the same level of manage-
ment as her milking herdmates, if she is to avoid costly health
problems upon freshening and if she is to produce up to her poten-
tial in her upcoming lactation.

The backbone of this book is the writing of L.H. “Bud” Schultz,
now retired from teaching and research in dairy science at the Uni-
versity of Wisconsin. His research focused on metabolic disorders
and mastitis, and he authored the original sections of the book.

Drs. Lee Allenstein and Gary Oetzel faculty associate and assis-
tant professor with the University of Wisconsin’s School of Veteri-
nary Medicine, reviewed and added new material to this edition. Dr.
Allenstein is a retired veterinary practitioner and columnist for
Hoard’s Dairyman magazine. Dr. Oetzel’s valuable updating of the
section on milk fever is based on his research on calcium
metabolism and feeding anionic salts to prevent milk fever. He also
added a new section on rumen acidosis. Dr. Allenstein wrote a new
section on laminitis.

We thank all three authors for focusing on this important area of
dairy management. Our hope is that this updated and expanded
edition will add to the value of our dairy library of books, a service
to our readers.

HOARD’S DAIRYMAN



Introduction
Calving and the first month

after freshening are critical
times for the dairy cow. Most
problems occur at these times.
Ask any veterinarian.

In addition to calving difficul-
ty, there can be retained pla-
centa, udder edema, milk fever,
displaced abomasum, ketosis
and fatty-liver syndrome.
These are metabolic rather
than infectious diseases and
are related primarily to feeding
and management. Some infec-
tious problems, such as masti-
tis and metritis, are also more
prevalent at these times.

Metabolic diseases are com-
pletely interrelated and tend to
occur together. For example, if
a cow develops milk fever, she
is four times more likely to
retain her placenta. A retained
placenta increases the likeli-
hood of ketosis by more than

16 times. These relationships
underscore the need for dis-
ease prevention through better
overall dry cow management
and nutrition.

During the dry period, the
pregnant cow’s nutritional
needs to maintain herself and
provide for a growing fetus
appear small compared to the
needs of producing milk. Prob-
lems with dry cow nutrition
are not immediately apparent,
since these cows are not con-
tributing to the herd’s milk
production. Dry cows are
therefore often relegated to a
single group of less importance
than that of lactating animals.

Yet evidence grows showing
that greater attention to dry
cow care and nutrition can pay
big dividends in the following
lactation . The dry period
should be regarded as a time

critical for lactation prepara-
tions, rather than a mere rest
period between lactations.

The greater the cow’s genetic
ability to produce milk, the
greater the adjustment. Beef
cows with low milk production
have little or no udder edema,
milk fever or ketosis. As we
select for higher milk produc-
tion, we need to improve feed-
ing and care to prevent prob-
lems. We can’t eliminate these
problems, but we can keep
their incidence at low levels.

This discussion will stress
your role in the control of
metabolic disorders through
feeding and cow care. Empha-
sis is placed on occurrence,
symptoms, causes and preven-
tion. There will be brief discus-
sions of treatment, but your
veterinarian should play a
major role in this area.
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A good procedure for drying
off cows is to discontinue all
grain feeding, offer only poor-
quality forage and in those
producing less than 22 to 24
pounds of milk per day, stop
milking abruptly. It may take
up to a week to bring produc-
tion down to this level. Often it
helps if cows can be separated
from their milking herdmates.
Don’t allow them to go through
the parlor. Keep them out of
the milking barn.

An occasional cow may have
to be milked once a day for a
few days to bring her produc-
tion down to 20 pounds.
Whenever she is milked, she
should be milked out com-
pletely.

When milking is ceased, dry
treat all quarters immediately,
and teat dip. If possible, con-
tinue teat dipping for up to a
week.

The length of dry period is
ideally 50 to 69 days. Fewer
than 40 days reduces subse-
quent milk yields; over 70 days
results in reduced milk yields
or in increases that don’t make
up for the added days the cow
is dry.

The dry period is a good time
for trimming feet, worming and
other parasite control, and vac-
cinations that are safe during
pregnancy. Vaccines to pro-
mote needed antibodies in the
colostrum also can be consid-
ered at this time.

The body condition score of
cows should not change appre-
ciably during the dry period.
Ideally, cows should calve with
the same body condition score
they had at drying off. There-
fore, the most important time

for body condition scoring is
about 150 days into lactation.
This is the key time to prepare
for how a cow will score at dry-
ing off. It’s easiest and least
risky at this point to adjust the
cow’s condition, if needed.

The goal is to have a cow in
“good” condition at calving: not
too thin and not too fat. The
accompanying body condition
photos show cows rated 1
through 5.

Few cows would fall in the
very thin category. They obvi-
ously are not prepared to start
milking again. Cows scoring 1
and 2 definitely will produce
less during the following lacta-
tion because they do not have
adequate reserves to use in
early lactation.

Generally, cows peak in milk
at 4 to 6 weeks after calving
but feed intake does not peak
until 8 to 12 weeks. So good
cows must draw on body re-
serves. The better the appetite,
the sooner the cow will peak in
feed intake and the higher she
will peak in production.

Although the very fat cow has
lots of reserves to produce the
best theoretically, her feed
intake lags and she has more
metabolic problems, so milk
production suffers.

Cows rated 4 produce about
400 pounds more fat-corrected
milk than cows rated 3. Part of
this advantage likely is a high-
er milk fat test. The more fat a
cow burns off in early lacta-
tion, the higher the milk fat
test. But you are walking a
thin line, because cows with a
rating of 5 produce about
1,300 pounds less fat-correct-
ed milk the next lactation than
cows rated 3.

Excellent feeding manage-
ment is required to obtain opti-
mal milk production from cows
that calve with a score of 4 or
higher.

The safest goal is a “3” rating
with some leeway on the high
side. If you can get the fat cow
through calving and the first
month or so without problems,
she may produce more milk

and have a higher test. But it’s
not worth the risk.

Rather than try to adjust
body condition during the dry
period, it is better to feed cows
so they are in the right condi-
tion at drying off. Then hold
them there during the dry peri-
od. There are several reasons
for this. One is that the cow
uses her feed more efficiently
while milking than when dry,
so it is easier and less expen-
sive to put weight on a thin
cow. The extra grain also may
result in more milk in late lac-
tation.

If a cow is thin at drying off,
a 2-month dry period usually
is not enough time to put on
proper condition. Cows typical-
ly can gain only one-fourth to
one-half unit of body condition
score during the dry period.

On the other extreme, if the
cow is too fat at drying off, it
usually is not possible to take
that fat off and back her down
to the proper condition during
the dry period. Reversing the
process by starvation creates
potentially disastrous problems
with possible fat deposition in
the liver and severe ketosis in
early lactation.

Forages should constitute a
major portion of the dry cow
ration. Forages are the least
expensive source of the nutri-
ents needed by dry cows, plus
they promote good rumen
health.

Legume forages typically con-
tain excessive amounts of cal-
cium for dry cows, unless
anionic salts are fed. Calcium
and potassium content may
limit legumes to 30 to 50 per-
cent of the diet dry matter.
Corn silage can make up 30 to
40 percent. A higher percent
will provide excess energy as
well as lack sufficient protein.
Combining these forages with
cornstalks, straw or grass for-
age can dilute excess nutrients
to levels appropriate for dry
cows. All forages should be
analyzed to properly balance
the dry cow’s nutrient require-
ments.
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Forages won’t have as great a
benefit to rumen health unless
they contain adequate effective
fiber. Try to avoid finely
choppe d ensiled  forages, or if
they must be fed, be sure to
include long, coarse dry hay in
the ration. A total mixed ration
will prevent the dry cow from
choosing between a bunk and
hay feeder and will ensure suf-
ficient intake of all nutrients.

Concentrates have a place
later in the dry period where a
“steam-up” period can ease
transition to the lactation diet.
Increasing grain up to 8 to 12
Ibs. per day, and 14 to 16 per-
cent crude protei n helps
rumen  papillae and microor-
ganisms prepare for the
upcoming high-grain lactation
diet. Providing an adequate
transition diet is the most
important aspect of dry cow
feeding. Cow s cannot  be man-

aged to prevent metabolic dis-
eases if they are fed in one
group for the entire dry period.

Using current lactation con-
centrate mixes can be risky,
since they contain high levels
of sodium and potassium that
the dry cow should not receive.

Pregnancy increases the
cow’ s water intake by over
one-third. Clean, good quality
water should always be avail-
able to the dry cow.

Incorporating all mineral
supplements into the ration is
a much preferred method to
ensure intake over a free
choice mineral program.

National Research Council
(NRC) recommendations give
the average daily requirement
for the dry period. This may
result in cows being overfed
energy in the early dry period
and underfed energy in the
last 5 to 6 weeks compared to

actual reauirements.
Managing dry cows in a two-

tier system (far-off dry cows
and transition dry cows) best
matches. increasing pregnancy
requirements and declining
intake ability. The early dry
cow needs high fiber/low ener-
gy density, while the close-up
cow needs higher energy densi-
ty with less fiber. A two-group
system results in less metabol-
ic disease, improved dry matter
intake  after  calving,  and
increased peak milk production.

Recommendations also don’t
consider environmental condi-
tions. Severe cold will require
increased energy to maintain
body temperature, and this is
compounded when animals are
wet and muddy. Maintenance
energy requirements can be
dramatically increased by the
cow’s level of activity and
adverse weather conditions.



Minimum nutrient requirements (dry matter basis) for dry cows

Nutrient
Dry matter intake, % body weight
N E l ,  Mcal/lb
Crude fat (CF), % (maximum)
Crude protein (CP), %
UIP, % of CP
Acid detergent fiber (ADF), %
Neutral detergent fiber (NDF), %
Forage NDF, %
NFC, % (maximum)
Calcium, %
Calcium, % (range)
Phosphorus, %
Ca: P Ratio
Magnesium, %
Potassium, %
Sulfur, %
Sodium, %
Chlorine, %
D C A D ,  meq/kg
Cobalt, ppm
Copper. ppm
Iodine, ppm
Iron, ppm
Manganese, ppm
Selenium
Zinc, ppm
Vitamin A, KIU/lb
Vitamin D, KIU/lb
Vitamin E, IU/lb

Far-Off
Dry Cows
1.8 - 2.0%

.58
5
13
25
30
40
30
32
.50

Transition
Dry Cows
1.6 -1.8%

.25

.20

.65

.16

.10

.20

.10
12
.60
50
40
.30
50
1.8
.75
12

.68
6

15.5
32
24
32
24
38
.50

<.50% or >1.30%
.30

1.5 to 5.0 : 1 
.25
.65
.20
.10
.20
CO
.10
15
.70
60
50
.30
60
2.2
1 .0

15-40

1 NEL = Net energy for lactation.
2 UIP = Undegradable intake protein.
3 NFC = Non-fiber carbohydrate, calculated as 100 - CF - CP - NDF - Ash.
4 DCAD = Dietary cation-anion difference, calculated as milliequivalents (Na + K).
(Cl + S); lower DCAD values are associated with lower incidence rates of milk fever.
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Condition score 1. Individual vertebrae

/

Condition score 2. Short ribs can be
are distinct along the topline; ends seen, and the “shelf” still is visible.
of short ribs are prominent, and While hips and pins still are
give a distinctly shelf-like prominent, individual vertebrae
appearance. Hips and pin
bones are sharp; severe

/

Condition score 3. The short ribs
appear smooth, with no shelf effect. The
backbone is a rounded ridge; individual
vertebrae are not visible. Hip and pin

depressions show between
/

along the topline are not
distinct to the eye. The
depression around the

hips and pins, and tailhead and pin bones /

bones are rounded and smooth; the area
between pin bones and tailhead has
smoothed out.

between hooks. A deep
V-shaped cavity is
below the tailhead

and between

is more ‘V-shaped.

the pin bones.
/C)



Conditlon score 4. Short ribs are smooth
and rounded; no shelf effect. The chine
region is rounded and smooth; loin and rump
appear flat. Hips are rounded and flat in-
between. There is a rounded appearance
over the tailhead and pin bone area, with evi-
dence of fat deposit.

Condltion score 5. The backbone is cov-
ered by a thick layer of fat, as are the short

ribs. Hips and pins are not apparent, and
the areas between them are rounded; the

tailhead is surrounded by fat.



Occurrence. Udder edema
usually occurs at calving,
sometimes becoming serious
before calving. Both heifers
and older cows are affected. A
cow that has had edema is
more likely to have it again.

A Canadian survey of 12,000
cows showed an incidence of
18 percent, but only 1 percent
received veterinary treatment.
Another study showed a 43
percent incidence, with 5 per-
cent severely afflicted.

Symptoms. There is excessive
accumulation of fluid between
the secretory cells of the udder,
causing swelling. Often, this

fluid extends forward under
the skin in front of the udder.
The source of the fluid is blood
serum passing through capil-
laries to the interstitial tissues.

Gravity causes most of the
accumulation to occur in the
bottom of the udder between
the skin and secretory tissue.,
The fluid is clear and held
rather firmly by a network of
connective tissue.

Although edema seems to
have no direct adverse effect
on production, the indirect
effects are undesirable. The
udder is sore, and this may
interfere with milk let-down.
Teats are shortened and tend
to strut outward, so the milk-
ing machine may not stay on
well. There can be physical
damage, such as cracking of
the udder or harm to attach-
ments in severe cases.

Cause. We don’t know the
exact cause of udder edema.
Measurements of the levels of
blood components, such as
protein, sodium and potassi-
um, or the osmotic pressure of

Massage and moderate exercise can help reduce edema. If diuret-
ic drugs are used, milk must be discarded for at least 48 hours.

the blood do not show a signif-
icant relationship to edema.
Blood pressure changes and
impaired lymph flow out of the
udder may be involved.

Kentucky workers have
shown that very high salt
intake before calving (0.5
pound per day) increased the
severity of udder edema. They
fed 15 pounds of gram per day
for 30 days before calving with
and without about 3.3 percent
salt. Edema was more severe
in cows receiving the added
salt. This suggests that the salt
was not the basic cause of the
problem, but aggravates it.

Feeding sodium bicarbonate
to dry cows increases their
intake of sodium, and increas-
es clinical signs of udder
edema. However, feeding
anionic salts to prevent milk
fever also may help to prevent
udder edema.

Another mineral interaction
that contributes to udder
edema is excessive intake of
potassium. This most often is
due to overfertilized forages
(potassium content greater
than 3.0 percent).

There is a common belief
among dairymen that heavy
grain feeding (over 12 lbs./day)
during the dry period causes
more edema. However, many of
the experiments attempting to
produce edema with heavy
grain feeding have been unsuc-
cessful. Although heavy grain
feeding before calving may not
cause edema, it is not recom-
mended for other reasons.

Treatment. Certain mechani-
cal procedures may help. The
lymph vessels exit out of the
upper rear of the udder. They
contain one-way valves which
help the fluid move upward.

The fluid is moved forward
along the major lymph vessels
by suction created by breath-
ing. Ultimately, fluid is dumped
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back into the bloodstream near
the heart. Therefore, massag-
ing the udder in an upward
direction for 10 to 20 minutes
at least twice a day after milk-
ing will help move the fluid out
of the udder. Fluid returns after
the procedure is stopped but to
a lesser degree each time.

Udder supports may be help-
ful for cows with poorly
attached udders. Moderate
exercise stimulates lymph cir-
culation. Complete milk-out
helps resolve udder edema but
may be difficult to accomplish
when the udder is swollen and
painful. Oxytocin injections
may aid in milk let-down.

The use of diuretic drugs,
which speed up removal of
water from the body, may help

shorten the period of edema.
These sometimes are combined
with corticosteroids which have
an anti-inflammatory action.

Corticosteroids are potent
and should be used cautiously
under veterinary supervision-
They usually cause a tempo-
rary drop in milk production.
Milk needs to be discarded for
at least 48 hours following
administration of diuretics.
Follow label instructions.

Prevention. Avoid feeding
excess salt during the dry peri-
od. The salt requirement of dry
cows is about 0.25 percent of
the total diet. One ounce per
day (28 grams) should meet
the requirement easily, as will
a modest level of grain feeding

with 1 percent trace mineral
salt. If no grain is fed, self-
feeding of salt is adequate.

Provide moderate exercise
along with good care before
calving: prevent chilling, bruis-
ing and irritation of the udder.

In severe cases, starting
milking about 10 days before
calving, combined with regular
massage, may help. Remember
that the colostrum is removed
when you start milking, so you
need to freeze it to have
colostrum available for the calf.
After calving, regular massage
after milking should speed the
udder’s return to normal.

Heritability of edema is low.
so selecting against it will be a
slow process. But culling cows
with severe edema should help.

Occurrence. The incidence of
milk fever has risen in recent
years. The statistical reporting
service in Wisconsin suggests
that about 8 percent of the
cows are affected and about
two-thirds of the herds have
the problem. In a 1990 survey,
more than 82 percent of
Hoard’s Dairyman readers
reported milk fever in their
herds, with over 8 percent of
the cows affected. In cows
beyond the first lactation, inci-
dence probably would exceed
10 percent.
Reports indicate breed differ-

ences, with Jerseys having a
higher incidence. This suggests
that the tendency toward milk

fever might be inherited, but
most genetic studies reveal
that heritability is quite low.

It is doubtful that the greater
incidence today is due to
genetic selection. Rather,
increases probably are due to
changes in the way we feed
and handle our cows, and the
most progress in controlling
milk fever can be made
through improvements in these
areas.

Incidence of milk fever is
related to age. It rarely occurs
among first-calf heifers and
seldom at second calving.
There is a progressively higher
incidence with each freshening.
Cows having milk fever once
are apt to repeat. Canadian
studies reported that about
half of the field cases were in
cows with a previous history of
milk fever.

The timing of the problem in
relation to calving also is
unique. Canadian studies
reported that 75 percent of
cases occurred between 1 and
24 hours after calving. Only 3

11

percent occurred before calv-
ing, 6 percent at calving, 12
percent between 25 and 48
hours after calving and 4 per-
cent beyond two days.

Symptoms. The name “milk
fever” is a misnomer because
the cow does not have a fever.
Calving paralysis probably
would be a better name. There
is a lack of appetite and an
inactive digestive tract. Often
the cow is dull and listless
with cold ears and a dry muz-
zle.

The first specific symptom is
incoordination when walking.
This progresses to where the
cow may fall or lie down and
be unable to rise. Canadian
workers divided the progress
into three stages: I. Standing
but wobbly; II. Down on chest
and drowsy and III. Down on
side and unresponsive.

The major change in the
blood of milk fever cows is
blood calcium. Normal level is
8 to10 milligrams (mg.) per
100 milliliters (ml.). Normal



cows drop to about 8 at calv-
ing. Milk fever cows drop to
about 6.5, 5.5 and 4.5
mg/100 ml. in stages I, II and
III. It is likely that the drop in
blood calcium, accompanied by
a drop in phosphorus and an
increase in magnesium levels,
brings on the symptoms.

Cause. There is reasonable
agreement that the cause of
milk fever is the extra calcium
drain from the blood into the
milk at calving. This is coupled
with the inability of the cow to
change her metabolism rapidly
enough to keep blood calcium
levels up. She has some built
in mechanisms to do this, but
they sometimes do not work
fast enough. The way she is
fed during the dry period influ-
ences the speed of response.

There are two ways the cow
can get more calcium - mobi-
lize it from bone or absorb it
from the digestive tract. The
two important compounds in
the body which influence these
processes are parathyroid hor-
mone (PTH) and a substance
we’ll call active vitamin D.

PTH comes from the parathy-
roid gland located in the cow’s
neck. Its release is triggered by
low blood calcium. The hor-
mone’s major effect is to cause
calcium to move from the bone
into the blood. Although this
hormone becomes elevated in
the milk fever cow, the lag in
the bone response prevents
rapid enough replenishment of
blood calcium.

Alkaline diets impair the
bone’s response to PTH. but
acidic diets (diets to which
anionic salts have been added)
improve response to PTH.

Active vitamin D has the pri-
mary effect of improving calci-
um absorption from the gut.
Higher production of this com-
pound is triggered by low blood
calcium, as well as low blood

  

phosphorus. High phosphorus
apparently tends to inhibit
synthesis. This active vitamin
D also is elevated in the milk
fever cow, but apparently the
lag in response prevents it
from doing its job in time.

These findings have led to a
couple of conclusions. Moder-
ate intake of calcium (50 to
150 grams per day) during the
dry period delays the response
to these two compounds and is
undesirable. Also, excessive
phosphorus feeding (over 50
grams per day) during the dry
period could delay the forma-
tion of and response to active
vitamin D. This would be
undesirable as well.

Calcium has to be present in
the digestive tract in order for
absorption to take place. This
means that keeping cows on
feed and providing a good cal-
cium intake right after calving
is desirable.

Treatment. The method of
choice for treating milk fever
still remains the intravenous
injection of a solution of calci-
um gluconate. Slow adminis-
tration is needed to prevent a
heart block. Response usually
is rapid but relapses are com-
mon - about 30 percent of
cases. Also, evidence is grow-
ing that cows that have had
milk fever are more susceptible
to other problems such as
mastitis (especially coliform),
displaced abomasum, retained
placenta, and ketosis.

Oral gels containing calcium
chloride have shown promise
in treating cows with early
signs of milk fever, and in pre-
venting relapses after treat-
ment with intravenous calcium
gluconate. The calcium chlo-
ride gels must be carefully
administrated, however, to
avoid injuring the back of the
cow’s throat, and causing
development of a life-threaten-

ing abscess there.
The practice of partial milk-

ing after calving has been
shown to be of no use in pre-
venting milk fever relapses.
Because of partial milking’s
adverse effects on the start of
lactation and mastitis flare
ups, it is not recommended.

Prevention. The traditional
method of preventing milk
fever has been to limit calcium
during the dry period. In theo-
ry, limiting calcium helps con-
dition the dry cow to calcium
deficiency and makes her bet-
ter able to respond to the high
calcium demand that occurs
when she begins milking.

Feeding guidelines for dry
cows that follow the traditional
method of preventing milk
fever include:

l Limiting calcium consump-
tion to less than 50 grams per
day or feeding calcium at less
than 0.5 percent of ration dry
matter:

l Limiting phosphorus con-
sumption to less than 45
grams per day or feeding phos-
phorus at 0.35 percent of
ration dry matter:

Meeting these guidelines gen-
erally is accomplished by
restricting use of high-calcium
forage such as alfalfa hay or
silage in feeding dry cows.

Replacing some or all of the
alfalfa hay or silage with grass
hay or silage, small-grain
silage, cornstalks or corn
silage cuts calcium consump-
tion during the dry period and
helps prevent milk fever. This
is a common and effective
practice. But it can be expen-
sive and difficult since special
forages are needed. If calcium
intake cannot be reduced to
less than 50 grams per day,
milk fever may continue to be
a problem in the herd.

Recent research shows that
supplementing dry cow rations



with anionic salts is another
effective method of preventing
milk fever. Let’s take a closer
look.

Anion and cation are terms
used to describe minerals in a
ration. Whether a mineral ele-
ment is an anion or cation
depends on its electrical
charge. Anions have a negative
charge, while cations have a
positive charge.

Important ration anions
include chloride, sulfur and
phosphorus. Ration cations
include sodium, potassium,
calcium and magnesium.
Cation-anion difference is cal-
culated by subtracting the
equivalent weight (molecular
weight divided by the charge)
of anions from the equivalent
weight of cations.

Rations high in cations rela-
tive to anions or having a high
cation-anion balance are con-
sidered alkaline rations. On
the other hand, rations low in
cations relative to anions or
having a low or negative
cation-anion balance are con-
sidered acidic.

Alkaline rations tend to cause
milk fever, while acidic rations
tend to prevent milk fever. The
main benefit of feeding acidic
rations is increased mobiliza-
tion of calcium from bone.

Researchers have used
anionic salts such as calcium
chloride, magnesium sulfate,
aluminum sulfate, ammonium
chloride and ammonium sul-
fate to develop acidic (low or
negative cation-anion differ-
ence) dry cow rations. Ammo-
nium chloride, ammonium sul-
fate and magnesium sulfate
are the anionic salts used most
commonly by nutritionists to
adjust cation-anion balance.

Reducing milk fever incidence
from over 50 percent down to 4
percent or even to zero has
been achieved by researchers
in the US, Canada and Europe

of anionic salts
during the dry
period should be-
gin 3 weeks be-
fore calving. The
cost is $5 to $8
per cow. Anionic
rations also re-
duce the inci-
dence of retained
placenta, udder
edema and milk
fever, according
to recent studies.
Other research
indicates that
cows fed an
acidic diet bred
back sooner after
calving than a
control group,
and that improve-
ment in milk yield alone poten-
tially can return about $10 for
each $1 invested.

Some commercial products offer anionic salts
in a pelleted form.

equally between the morning
and evening feedings.

Another effective mixture
contains 2 ounces of ammoni-
um chloride, 2 ounces of
ammonium sulfate, and 4
ounces of magnesium sulfate
blended with 8 ounces of dis-
tillers’ dried grains fed at the
rate of 1 pound per cow per
day. Bring dry cows up to the
full feeding rate of the anionic
salts mixture gradually over a
three-day period.

Anionic salts are very
unpalatable, making it diffi-
cult to topdress them in a
grain or mineral mix. When
supplementing anionic salts,
feed the topdress mixture twice
per day, and blend with silage
whenever possible. Using
palatable carriers such as dis-
tillers’ dried grains and
molasses in grain or mineral
mixes containing anionic salts
also helps.

Storing grain mixes contain-
ing anionic salts may reduce
the palatability of the grain
mix, especially during hot

through feeding
of acidic rations.

Supplementing

Anionic salts can be helpful
when there is a high incidence
of milk fever or when if is diffi-
cult to limit calcium during the
dry period or when dry cows
are fed high-potassium forages.
It’s important to have your feed
ingredients analyzed, since
book values on mineral content
can be very misleading.

Anionic salts work best in
rations providing high calcium
levels during the dry period:
over 150 grams per day. Don’t
supplement anionic salts when
calcium consumption is low.

Herds in which the late dry
cows are component-fed usual-
ly receive anionic salts in a
pre-mixed form with carriers.
An example of a mixture of
anionic salts contains 4
ounces of ammonium chloride
and 4 ounces of magnesium
sulfate blended with 8 ounces
of distillers’ dried grains. Feed
this to dry cows at the rate of
1 pound per cow per day split
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weather. It may be better to
mix the anionic salts with the
grain just before feeding during
summer. Palatability is less
concern with a total mixed
ration (TMR). Some commer-
cially formulated products are
pelleted to reduce separation of
feed ingredients and to
improve handling.

If late dry cows are fed a
TMR, you can add the anionic
salts directly to the mixer,
without any additional carriers,
and feed the TMR just once
daily.

More rigid guidelines for
adding anionic salts to a TMR
are as follows:

1) Analyze forages and con-
centrates for sodium (Na),
potassium (K), chloride (Cl)
and sulfur (S).

2) Select feed ingredients
with low dietary cation-anion
difference (DCAD), especially
forages low in potassium (K).
The goal in a dry cow ration is
to provide an excess of anions,
mainly Cl and S, compared to
cations, mainly Na and K.

3) Balance ration Mg at .40
percent, dry matter basis. Sup-
plement magnesium sulfate to
achieve this.

4) Balance ration sulfur at
.40 percent, dry matter basis
(supplement with calcium sul-
fate and/or ammonium sul-
fate).

5) Add dietary Cl to lower
DCAD to - 150 meq/kg, dry
matter basis, OR a total of <3.0
equivalents/day total anionic
salts. Supplement with ammo-
nium chloride or calcium chlo-
ride to accomplish this.

Two different calculations will
be necessary at this point.
First, DCAD is calculated by
determining the sum of sodium
plus potassium less the sum of
chloride plus sulfur. These
must be converted from per-
cent to milliequivalents per
kilogram (meq/kg) of feed.

Factors to convert from per-
cent to MEQ/KG are:

Element Factor
Sodium (Na) 435
Potassium (K) 256
Chloride (Cl) 282
Sulfur (S) 624

After finding the total percent
of these elements in the ration,
and multiplying percent by the
factor to obtain meq/kg,, the
DCAD is found by this equa-
tion:

(Na +  - (Cl + S)

Here is a sample calculation
of the DCAD of a ration:

Percent of elements, dry mat-
ter basis: Na = .20%; K =
1.10%; Cl = .85%; S = .40%
Milliequivalents/kg of ele-

ments: Na = 87.0; K = 28 1.6;
Cl = 239.7: S = 249.6.

Dietary cation-anion differ-
ence:

(87.0 + 281.6) - (239.7 +
249.6) = - 120.7 meq/kg.

Second, the total equivalents
of anionic salts must be calcu-
lated. The equivalent weights
of the anionic salts are as fol-
lows: magnesium sulfate, 123
g (4.3 oz.): calcium chloride, 74
g (2.6 oz.); calcium sulfate, 86
g; (3.0 oz.) ammonium chlo-
ride, 54 g (1.9 oz.): and ammo-
nium sulfate, 66 g (2.3 oz.).

For example, if 4 oz. of mag-
nesium sulfate and 4 oz. of
ammonium chloride are fed,
then a total of 3.0 equivalents
of anionic salts are being fed
(.9 equivalents from the mag-
nesium sulfate and 2.1 equiva-
lents from the ammonium
chloride).

If DCAD cannot be lowered to
<0 meq/kg with <3.0 equiva-
lents of anionic salts, then
consider new feed ingredients
with lower DCAD.

6) Check ration nonprotein
nitrogen (NPN) and degradable
intake protein (DIP): if NPN is >
.50 percent, or if DIP is > 75
percent of crude protein, then
reduce the amount of ammoni-
um salts added to the diet.

7) Add calcium (Ca) to a daily
intake of 150 g and add phos-
phorus (P) to a daily intake of
45 g. (Sources: limestone;
monocalcium phosphate: dical-
cium phosphate: monosodium
phosphate).

8) Monitor dry matter intake.
You may have to reduce the
amount of salts if they impair
intake until it improves, or use
additives/feeding methods to
make feed more palatable.

Though these recommenda-
tions will often work, at times
they won’t. Remember that
anionic salts will not prevent
problems at calving caused by
overconditioning or feeding dry
cows rations that have not
been balanced properly for
fiber, energy and protein.
When you supplement anionic
salts, it is especially important
to be accurate both in mixing
and delivering the ration to the
cows. Supplement anionic salts
only after consulting with your
veterinarian and nutritionist.
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Occurrence. Ketosis usually
occurs 10 days to 6 weeks
after calving in high-producing
cows. Peak incidence is about
3 weeks after freshening. In a
1990 survey, Hoard’s Dairy-
man readers reported over 50
percent of their herds had the
problem involving about 5 per-
cent of the cows.

Many high-producing cows
go through a borderline type of
ketosis in early lactation when
milk output exceeds nutrient
intake and body reserves must
be used. So, the incidence
reported depends on how hard
you look for it.

Symptoms. First there is a
lack of appetite, especially for
grain. Rumen inactivity and
dry feces occur in some cases.
Usually the cow is dull and
listless, but occasionally there
is the “nervous” type in which
the cow is highly excitable.
There is a gaunt, dull appear-
ance, loss of weight and low-
ered milk production. Some-
times there is incoordination,
due to general weakness.
Death is rare.

When a cow has other prob-
lems such as retained placen-
ta, hardware or displaced abo-
masum these conditions often
predispose her to ketosis.
This then is called secondary
ketosis, and represents about
one-third of all cases. Obvious-
ly, the complicating problem
has to be cleared up before
there will be response to keto-
sis treatment. Temperature is

not elevated in true or primary
ketosis, so an elevated temper-
ature suggests complications.

In ketosis, two major changes
occur in the blood. One is a
drop in sugar or glucose,
which is the initiating factor.
The second is a rise in
ketones, which are compounds
produced in the liver from
mobilized fat. The name keto-
sis comes from the elevated
ketones. One of these is ace-
tone, hence the earlier name,
acetonemia.

Elevated ketone levels in the
blood are reflected in higher
levels in urine and milk, either
of which can be used to check
for ketosis. Milk has about half
the ketone level of blood, while
urine has about four times
more. The usual rapid test is
to place some urine or milk on
a little mound of test powder
on a white card. A positive test
is a pink to purple color. Com-
mercially available dipsticks
test urine (but not milk).

Since urine has about eight

times more ketones than milk,
it is very sensitive and be-
comes positive before milk.
Many high producing cows in
early lactation will have a posi-
tive urine test but will not nec-
essarily require treatment. A
negative urine test rules out
ketosis, but a positive one is
more difficult to interpret.

The milk test is a more con-
servative but more accurate
indication of the need to take
action. Check with your veteri-
narian about the test powder.
When the powder becomes
pink with milk, there is at
least a borderline problem, and
treatment should be initiated.     

Cause. The general consensus
is that ketosis is due to the
imbalance ‘between outgo of
milk and intake of nutrients.
The cow in early lactation has
a critical need for nutrients
she can make into blood sugar.
A cow milking 100 pounds per
day needs about 5 pounds of
glucose from the blood to make
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the sugar in that amount of
milk.
When blood sugar is too low,

the body tends to compensate
by mobilizing fat from body
stores. When this fat gets to
the liver, some is converted to
ketones and some is deposited
in the liver. The latter is espe-
cially true with prolonged keto-
sis. The fat deposited in the
liver makes it even more diffi-
cult for the liver to make blood
sugar. This causes still more
ketones to be formed. The
symptoms of ketosis are proba-
bly due to the toxic effect of
high blood ketone levels.

Treatment. Most of  the
accepted treatments attempt to
raise blood glucose in some
way. Here are the most com-
mon ones:

Intravenous glucose injec-
tions. Usually, 5OOcc of a 50
percent dextrose solution is
used. This is the most rapid
and direct way to supply
sugar, but much of it spills
over into the urine and the rest
is used up in a few hours. So
relapses are common when
this is the sole treatment.
‘Often, glucose injection is fol-
lowed up by one of the longer
acting treatments.

Hormone treatment. Al-
though there actually is not a
hormone deficiency. hormones
called glucocorticoids (corti-
sone) are useful. for treatment.
These stimulate the body to
produce more blood sugar by
forming it from body protein.

Prolonged use of glucocorti-
coids is not desirable because
they deplete body protein and
reduce disease resistance. The
latter is particularly important
if the cow also is fighting infec-
tious diseases such as mastitis
or metritis. In these cases,
antibiotics may be adminis-
tered along with the steroids.

A hormone called ACTH,

which stimulates the body’s
adrenal gland to produce more
of its own glucocorticoids,
sometimes is used.

Oral sugar precursors.
Propylene glycol or sodium
propionate are two compounds
commonly fed or drenched.
The cow uses these to produce
glucose in the liver. Propylene
glycol has become the first
choice because of its palatabil-
ity, ease of handling, low cost
and absence of sodium.

Propylene glycol also has the
advantage that an outside
source of glucose can be sup-
plied in a gradual and continu-
ous fashion until the cow
recovers. It can be fed in the
early stages when the cow still
is eating. It also can be given
by drench, but make sure it
doesn’t go into the cow’s lungs.
Often it is used as a follow-up
of glucose or hormone treat-
ments. Usual dosage is 8 to 16
ounces per day, with the high-
er level being given in split
dosages. Prolonged, high doses
of propylene glycol may ad-
versely affect rumen bacteria.

Miscellaneous treatments.
Insulin may be administered by
a veterinarian to speed break-
down of sugars to glucose.
Chloral hydrate, a sedative,
also raises blood glucose and
can be useful in nervous cases.
Cobalt sometimes is given if a
deficiency is suspected.

Prevention. While there is no
known procedure that will
guarantee a cow won’t have
ketosis, these suggestions
should help:

1. Prevent other diseases
which may lead to secondary
ketosis.

2. Have cows in the proper
body condition at calving with
a body condition score of 3 to
3.5 on a 5-point scale. Proper
body condition is a tradeoff
between the energy stores nec-

essary to allow for high milk
production during a period of
negative energy balance and
the appetite-diminishing effects
of excessive fat.

3. Feed 5 to 10 pounds of
grain per head per day for
about 3 weeks before calving.
This practice requires that
close-up dry cows be handled
separately. Owners of smaller
herds may be reluctant to
divide dry cows into two dry
groups. However, the eventual
savings from preventing prob-
lems after freshening will more
than justify the cost and the
trouble.

4. Encourage maximum ener-
gy and dry matter intake after
calving. Feed high-quality for-
ages. Forage intake is closely
related to its fiber content;
neutral detergent fiber appears
to be the best predictor of ani-
mal intake. Feed total mixed
rations if possible. If not, then
limit grain to 6 to 8 pounds
per feeding.

5. Feed grain mixes that have
relatively high fiber concentra-
tions. This can be accom-
plished by using ground ear
corn or by adding beet pulp,
whole cottonseed, dry brewers’
grains or similar feeds to
ground shell corn. This
becomes more important with
lower quality forages.

6. Feed total rations with 18
to 19 percent crude protein to
cows in early lactation.

7. Avoid rations with more
than 50 percent moisture (less
than 50 percent dry matter).

8. Feed 6 grams niacin per
head, starting 3 weeks prior to
calving, and continue through
the first 100 days of lactation
in herds with ketosis problems.

In more severe problem
herds, use a milk test weekly
on fresh cows, and feed or
drench propylene glycol at a
level of 4 to 8 ounces daily to
positive cows.
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Occurrence. In recent years
the term fat cow syndrome has
been used to describe a condi-
tion occurring within a few
days of calving among cows
that are excessively fat. Often
these are cows with breeding
problems in the previous lacta-
tion that have had very long
dry periods.

Symptoms. The condition is
characterized by depression,
lack of appetite, suppressed
immune system to combat
infections and general weak-
ness. It is referred to as a syn-
drome because it almost
always is associated with other
problems at calving, such as
milk fever, displaced aboma-
sum, retained placenta, metri-
tis or mastitis. Often, there is
an elevated temperature due to
an associated infection.

Although blood ketone and
fatty acid levels usually are
high, the ketosis almost always
is secondary to another prob-
lem. Blood glucose may be high
or low. These cows often die
and have fatty livers and a lot
of internal fat. Since a number
of clinical signs may be present
in this syndrome, it’s important

Cause. Fat cows are predis-
posed to develop fatty liver
before and after calving.
Though most fat cows have
fatty livers, all fatty liver cows
are not fat cows. Many times
in chronic ketosis, a thin cow
can develop fatty liver because
she’s mobilizing what little fat
she has.

It is important to understand
how a fatty liver develops. The
newly fresh cow typically
doesn’t consume enough ener-
gy after calving to satisfy her
energy needs. So she pulls the
fatty acids from her body fat
stores. The cow uses fatty
acids for milk fat synthesis,
but her liver takes in a majori-
ty. The more fatty acids are
mobilized, the more the liver
absorbs.

From these fatty acids, the
liver manufactures another fat
called triglyceride. Ideally, the
cow should take up the triglyc-
erides for milk fat synthesis,
but in ruminants, this is
unfortunately an inefficient
process. Fatty liver develops
because the liver manufactures
triglycerides faster than triglyc-
erides move to the udder.

Once triglycerides accumu-
late in the liver, it is very diffi-
cult for them to be removed.
These triglycerides then inter-
fere with important liver cell
activities such as producing
immune cells, neutralizing tox-
ins absorbed from the intesti-
nal tract, and creating blood
sugar from other compounds.
This explains why fat-cow syn-
drome cows often die.

for your veterinarian to estab-
lish a diagnosis. The diagnosis

Treatment. Treatment is not

often is confirmed by unfavor-
very effective. It usually con-

able response to conventional
sists of intravenous glucose,

treatments for ketosis.
with antibiotics to combat

infections. Excellent care at
calving is critical. If excessively
fat cows can get through the
calving period without compli-
cations, they may be able to
adjust to the mobilization of
large amounts of fat. But they
still are more susceptible to
problems and are less likely to
get off to a good start. In many
herds, it may be most econom-
ical to cull extremely fat cows
before they calve.

Prevention. The key is to avoid
excessive fatty acid mobiliza-
tion from body fat. The cow’s
body condition is critical, and
this is best attended to long
before she is dried off.

Fat cows have a sluggish
appetite that stimulates exces-
sive fat mobilization. But it’s
risky to attempt correcting this
by restricting feed during the
dry period, since this will stim-
ulate more fat mobilization.
The best time to adjust body
condition is during lactation.
Work with a nutritionist so you
can avoid modifying a cow’s
body condition during her dry
period.

If a cow does enter the dry
period with too much body
condition, it is especially
important that the far-off and
close-up dry cow rations be
very well formulated. The early
lactation ration also must be
very carefully managed. Do not
increase grain feeding by more
than 1/2 pound per day after
calving. More rapid introduc-
tion of grain will cause rumen
acidosis, which will make the
fatty liver even worse. Provide
exercise for .dry cows. And
finally. maintain a 12- to 13-
month calving interval to avoid
long dry periods.
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Retained placenta or failure
to “clean” after calving occurs
when the placenta (tissue sur-
rounding the fetus and lining
the uterus during pregnancy)
fails to separate from the uter-
ine wall, The attachment sites
are called cotyledons or “but-
tons” and are the places where
nutrients from the mother’s
blood pass to the calf during
fetal growth.

Normally, a cow should clean
within an hour or so after calv-
ing. If she does not clean with-
in 12 hours, you can consider
the placenta retained.

In cows that simply retain
their placenta and do not
develop an infection, fertility is
normal. However, infections of
the reproductive tract that fre-
quently accompany retained
placenta are more serious.
These infections will mean a
slower recovery of the repro-
ductive tract after calving,
longer intervals to first estrus
and first breeding, lower con-
ception rates, longer calving
intervals and culling more
cows due to reproductive
health problems.

Occurrence. Most surveys,
including those of Hoard’s
Dairyman, report an incidence
of 5 to 10 percent. Retained
placentas are more common in
first-calf heifers and in older
cows.

In heifers, it frequently is
associated with difficulty in
calving. In older cows. it may
be due to poor muscular con-

tractions and accumulated
uterine health problems from
earlier calvings.

Incidence is higher in cows
that retained at the previous
calving or had a longer calving
interval, and incidence is very
high in cows that calve before
their expected due date.

Retained placenta also is
more frequent in high-produc-
ing cows, cows that give birth
to twins and in Holsteins com-
pared to Jerseys. It is believed
to be somewhat heritable.

Symptoms. The symptoms are
rather obvious. The placenta is
not found in the calving area,
and usually a string of clean-
ings is hanging from the vulva.
Within a day or so, a charac-
teristic bad smell develops.

On occasion cows try to eat
the cleanings, and there is
danger of choking. Remove the
placenta from the calving pen
as soon as it is found.

Cause. The causes of retained
placenta can be grouped into
two categories: interference of
the process that loosens the
connections between the pla-
cental attachments and the
uterus; lack of or weakened
uterine contractions.

The loosening of the placenta
is a series of physiological
events. If one is disrupted, the
placenta will be retained. Pla-
centas mature in the last
months of pregnancy, and hor-
mones influence changes in
the placental lining and the
caruncles of the uterus. The
final maturing process depends
on an estrogen hormone for at
least five days before the due
date. Therefore, when cows
calve five or more days before
the due date, they frequently
will retain their placenta.

Certain pressures within the
uterus caused by uterine con-

tractions are a physical aid to
placental removal. Microscopic,
finger-like projections (villi)
form the attachments within
the placentomes (the combined
placental cotyledon: uterine
caruncle union). Contractions
cause both anemia and hyper-
emia (swelling) within the villi.
The anemia makes the lining of
the villi shrink. Contractions
also shrink the size of the
uterus and the caruncles.
making expulsion of the pla-
centa easier. Anything that
stops or weakens muscle con-
tractions, such as milk fever,
will interfere with expulsion of
the placenta.

Any disease or infective
organism that causes an infec-
tion in the reproductive tract,
produces a high fever or con-
tributes to abortions or still-
births will raise the incidence
of retained placenta. Common
disease problems include bru-
cellosis. bovine virus diarrhea
(BVD). infectious bovine rhino-
tracheitis (IBR) and leptospiro-
sis.

Severe deficiencies of vitamin
A or beta-carotene (converted
to vitamin A by the cow),
selenium, iodine and improper
levels of calcium and phospho-
rus in the diet (which also can
contribute to milk fever), all
can boost incidence of retained
placentas.

Treatment. Treatment is a job
for your veterinarian. In most
cases, it involves injecting
antibiotics in the early stages,
usually intramuscularly. Be
sure to observe the recom-
mended milk withholding peri-
ods for the antibiotic involved.

If a long string of cleanings is
hanging from the vulva, most
veterinarians suggest cutting it
off, leaving a foot or more
hanging out. A longer amount
is unsightly and serves as a
wick to carry infection back
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into the uterus.
There are differences of opin-

ion regarding the advisability
of cleaning the cow manually.
In recent years, the trend has
been to use antibiotics and let
the cow clean on her own. But
this is a decision for your vet-
erinarian based on each specif-
ic case.

Most veterinarians wait at
least 1 to 3 days before clean-
ing a cow manually. Of course,
the danger is possible damage
to the uterus if the placenta is
not ready to come away.

Antibiotic therapy in the
uterus, as well as parentally, is
of value to prevent infection.

Prevention. Overconditioning
of cows during late lactation
and dry periods results in
more retained placentas.
Because of the many nutrition-
al factors involved, well-bal-
anced and properly delivered

dry cow rations are a must.
Since elements like selenium
are toxic in excess, do not add
them to the ration indiscrimi-
nately.

Effective prevention of milk
fever also helps prevent
retained placenta. Calcium
given intravenously or orally
after calving will reduce
retained placentas. The calci-
um corrects poor muscle tone
in the uterus.

Oxytocin or prostaglandins
given within 12 hours after
calving may be of some value.
However, just letting the calf
nurse 3 to 4 hours after calv-
ing stimulates oxytocin release
in the new mother, and can
help her clean. Of course, the
calf should receive its first
feeding of colostrum well
before this, as soon after birth
as possible.

Maintain a vaccination pro-
gram against brucellosis, lep-

tospirosis, IBR, PI-3 and I-I.
somnus.

Don’t allow dry cows to
become stressed due to heat,
humidity, poor ventilation or
crowding. Stress near the time
of calving may cause cortisol
release, which causes the cow
to calve prematurely. Mastitis
during the dry period also may
cause premature calving, so
maintain an effective dry cow
mastitis program. Avoid moving
cows which have just calved.
Some dairymen report success
with providing warm water and
beet pulp after calving.

Even if your incidence of
retained placentas is within
acceptable limits, keep uterine
infections at a minimum by
providing good sanitation at
calving. Provide a dry and
clean calving pen, and sanitize
hands and equipment when
pulling calves. For bedding, dry
straw is preferable to sawdust.
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Displaced abomasum, also
called a DA, twisted stomach
or twisted gut, is a condition in
which the fourth or true stom-
ach of the cow’s four stomachs
is twisted to the left or right
from its normal position. Feed
passes first to the rumen
reticulum (where hardware
accumulates) and omasum
before reaching the aboma-
sum. By this time the particles
are small and the fiber has
been broken down.

The normal position of the
abomasum is near the belly
floor on the right side. The
large rumen and reticulum are
located on the left side
and extend, from the belly
floor up the left side. The
omasum is on the right
side above the aboma-
sum. (See diagram.)

About 80 to 90 percent
of the time when a dis-
placement occurs, it is to
the left. The abomasum
migrates from the right
side of the belly under
rumen and up on the left
body wall. There it is
trapped or squeezed be-
tween the rumen and the
left side of the cow.

Although there may be
a twist or turn, it is most
common for the aboma-
sum to be in the normal,
upright position. However,
the entrance and exit of
the abomasum are re-
stricted because of the
pressure exerted on them
from stretching the abo-

masum around to the other
side of the rumen. The aboma-
sum becomes filled with gas
and bloats. The veterinarian
taps the cows left side and lis-
tens for the “ping” associated
with this bloating.

In a right side displacement,
the abomasum moves up the
right side and may twist from
front to back, forming a tor-
sion. The abomasum is
trapped with the front tipped
back or rotated above the oma-
sum. The abomasum becomes
filled with fluid and some gas,
but usually is not bloated or
distended with gas. The right
displacement normally is more
severe, and recovery rate is
much poorer compared to a
left displacement.

Occurrence. About 90 percent
of displacements occur within
6 weeks of calving. In a recent
Hoard’s Dairyman survey, 51
percent of those responding

reported having had the prob-
lem, with an incidence of over
3 percent of the cows.

Symptoms. As might be
expected, if the digestive tract
is restricted or blocked, the
cow goes off feed and produc-
tion drops. She may stand
with an arched back. There is
very little manure at first or
mild diarrhea, followed by very
dark, bad smelling feces or
diarrhea.

Temperature is normal un-
less there is an infection. Gen-
erally, the cow is depressed
and dehydrated. Some of the
symptoms resemble ketosis.
The urine or milk test for keto-
sis may be positive, but the
cow will not respond to ketosis
treatments.

Cause. The exact causes of
displaced abomasum are not
completely understood, and
they vary from case to case.

Beginning of
duodenum

Left displacement - Right displacement
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One explanation is that during
pregnancy, the digestive organs
are displaced by the fetus.
When the calf is born, this
leaves a “void” in the body cav-
ity: the abomasum may not fall
back into its normal position.
DA incidence also seems to

rise in animals with any post-
calving difficulties or disease.
The previously discussed fresh
cow conditions of milk fever,
metritis, and fat cow syndrome
as well as mastitis, hardware
disease and acidotic rations all
can predispose the cow to dis-
placements.

In addition, the fresh cow is
not eating very much, and her
rumen may not be full. This
leaves more room for the abo-
masum to shift. back of bulk
in the diet at this time can
contribute to the lack of rumen
fill. When too much grain is
fed during early lactation. the
cow eats less of the more bulky
forage. Any factor causing a
loss of muscle activity in the
gut and gas distention of the
abomasum can lead to dis-
placement. For example, high-
grain ration also forms more
acid, lowers rumen pH and
reduces the contractions of the

abomasum. Milk fever also
reduces these contractions.

There also may be “mechani-
cal” reasons for displaced abo-
masum. The abomasum is
suspended like a hammock.
Any sudden jar may knock it
out of its normal position.
Careless trucking of a fresh
cow, the onset of milk fever or
slipping and falling could cre-
ate the problem.

Treatment. If the abomasum
is out of place only partially,
the situation may correct itself.
Rolling a cow over on her back
or running her up a steep hill
may correct some mild cases.
However, more than half of the
displacements may recur using
these procedures alone.

The greatest success comes
from surgery, where the abo-
masum is manually reposi-
tioned and anchored by
sutures into place.

Complications may reduce
the economic return from
about 10 percent of surgeries.
But most cows recover and
milk as well as nonaffected
herdmates. Each case must be
considered on its own merit by
farmer and veterinarian. Again,

success is much less likely
with a right DA

Prevention. The most impor-
tant control procedure involves
care in the feeding program
before and after calving. Feed
the cow bulky feeds during the
dry period to keep the rumen
full. Avoid finely chopped
silages -less than 1/4 inch
theoretical cut.

A common problem on farms
with elevated DA rates is a
sudden transition in the diet
between the dry cows and
milking cows. An example
would be moving the just-fresh
cow into the milking cow group
without the benefit of a good
transition (close-up) ration.
She then develops rumen aci-
dosis and goes off feed. Rumen
fill and contractions of the abo-
masum become greatly re-
duced, and a DA follows.

A better practice is to start
slowly feeding grain to dry
cows shortly before calving, as
has been described. In TMR-
fed herds, the dry cows must
be divided into two separate
groups so that the close-up
cows can receive some grain
and protein prior to calving.
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Occurrence. Rumen acidosis
is a condition that often affects
cows in early lactation as they
make the shift to rations that
contain higher amounts of
grain than they received in the
dry period. While rumen acido-
sis is not often diagnosed in
individual cows (unless grain
overfeeding is severe), it can be
an important cause of other
disease problems.

Cause. Excessive grain feeding
(either too much grain per
meal or feeding grain before
feeding forage) is the cause of
rumen acidosis. Grain fer-
ments into volatile fatty acids
in the rumen. If these acids
cannot be absorbed through
the lining of the rumen into
the bloodstream fast enough,
they build up in the rumen.

A mild accumulation of acid
in the rumen causes indiges-
tion and off-feed problems in
the cow. Mild rumen acidosis
is probably the most common
underlying factor for ketosis
and displaced abomasum.

A moderate accumulation of
acid in the rumen causes dam-
age to the rumen lining (rumen
ulcers). The damaged lining
allows bacteria and fungi to
“leak” into the bloodstream.
These bacteria and fungi can
cause infections in the liver, on
the heart valves, in the joints

and in the kidneys.
Cows who go through an

episode of moderate rumen
acidosis in early lactation will
typically lose weight, milk
poorly, become chronically
lame, and fail to breed back.
Most are eventually culled
from the herd while the under-
lying cause of their problems
remains undefined. Infections
that result from moderate
rumen acidosis cannot usually
be diagnosed in a cow that is
still alive.

grain during the last three
weeks of the dry period will
properly prepare the rumen
lining.

Second, introduce grain slow-
ly in early lactation. Do not
increase grain feeding at all
during the first week after calv-
ing. Then, increase grain only
.50 to .75 lbs. per day (three to
five lbs./week until peak grain
feeding is reached six t o  ten
weeks after calving.

If grain feeding is increased
faster than this, many cows
will develop mild or moderate
rumen acidosis. Total dry mat-
ter intake will then suffer, milk
production will decline; and
the risk of other diseases (such
as ketosis, displaced aboma-
sum, and laminitis) will greatly
increase.

Mild to moderate rumen aci-
dosis also affects the feet and

is the main cause of laminitis
and foot problems.

Rumen acidosis in the mod-
erate and severe forms will
cause depression of milk fat
test. However, the milk fat
depression may occur for only
a short period of time in early
lactation. Thus, the overall
milk fat test for the entire herd
remains normal, even though
serious rumen acidosis prob-
lems may exist in individual
cows within the herd.

Severe rumen acidosis from
extreme overconsumption of
grain can cause death if not
properly diagnosed and treat-
ed. Call your veterinarian
immediately if cows accidental-
ly consume large amounts of
grain.

Prevention. First, the lining of
the rumen must be prepared
for the higher grain feeding
that occurs in early lactation.
If the rumen is properly pre-
pared, the volatile fatty acids
can be more rapidly absorbed
into the bloodstream without
contributing to rumen acidosis.
A good transition ration con-
taining moderate amounts of

Third, grain should be fed in
a manner which reduces the
amount of acid produced after
each meal. A major advantage
of total mixed ration (TMR)
feeding is that it reduces the
risk of acidosis by forcing the
cow to eat forage and grain
together with each mouthful.

Prevention of rumen acidosis
is more difficult when cows are
fed grain and forages separate-
ly. Dividing the grain into three
or more daily feedings is
strongly recommended. Grain
should be fed only after forage
is fed: this allows the rumen to
buffer the acid produced and
to slow the fermentation of the
grain.

Provide plenty of long forage
particles (baled hay or long-cut
haylage with 1 5  percent or
more particles over 1.5 inches
long). Avoid feeding grain that
has been ground too finely:
this is especially important for
high moisture grain.
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Occurence. Laminitis is com-
mon after calving and often is
seen in the first lactation. This
noninfectious inflammation
involves degenerative changes
in the sensitive and horny lam-
ina of the hoof. Subclinical
laminitis accounts for the
majority of all lameness. While
there may be a secondary
involvement of the bacteria
Fusobacterium necrophorum,
laminitis - NOT foot rot - is
most often the cause of lame-
ness. There are acute, suba-
cute (subclinical) and chronic
phases of laminitis.

Causes. Laminitis has been
linked to nutritional imbal-
ance, mastitis and metritis.
Genetics may play a part, and
this is yet another ailment
seen in overconditioned cattle.

Specifically. when cows are
fed rations with high amounts
of readily fermentable carbohy-
drates, when concentrates are
slug-fed, and if roughages are
inadequate or ineffective, the
cow will be predisposed to
laminitis.

Such feeding practices lead
to rumen acidosis: lactic-acid
producing bacteria flourish in
the rumen, while gram nega-
tive bacteria die off and release
endotoxin. The cow produces
histamine in response to the
endotoxin, and the histamine
causes a constriction and then
a dilation of the capillaries in
the sensitive corium of the
foot. An edema and pooling of

Symptoms. Acute laminitis
will occur with grain overload,
or following a severe infection
that would trigger histamine
release. The acute phase is
sudden in onset with much
pain. Common findings include
increased respiration and heart
rates, a rise in body tempera-
ture, marked digital pulse,
warm hoof walls and swelling
over the coronary band of the
hoof. Cows will assume an
altered stance and gait in an
attempt to relieve the pain.

Hemorrhaging is sometimes
visible at the white line, or
where the wall joins the sole.
Other times, the hemorrhage is
not noticed until it causes a
separation along the white line,
where dirt enters and forms an
abscess.

Subclinical laminitis will
show no symptoms until lame-
ness occurs 1 to 3 months
later with lesions in the sole
and wall of the hoof. The hoof
consistency will be softer than
normal, and nonpigmented
areas will be yellowed or show
hemorrhaging.

Chronic laminitis is the
long-term result of this com-
plex condition. Feet become
elongated and overgrown, with
curled toes. Horizontal ridges
appear along the hoof walls,
and feet become wide and flat
with no depth of heel.

Treatment. Acute cases must
be caught early. Your veteri-
narian may use anti-inflamma-
tory drugs with some success.

blood occurs, with blood vessel
destruction. The foot becomes
painful.

The resulting damage to the
capillaries will prevent normal
synthesis of keratin in the
hoof.

Sudden introduction to hard
floor surfaces in animal hous-
ing also can trigger laminitis.

These are of value only during
the first 12 to 24 hours. Heat
applied during the first hours
will benefit the initial constric-
tion of blood vessels, then cold
should be applied for a week
several times a day to lessen
damage to capillaries in the
foot due to the vasodilation
that follows.

Your veterinarian may choose
among several other drugs and
antibiotics, if indicated.

Chronic laminitis can be
treated with corrective hoof
trimming every 3 to 4 months.
Culling must be considered,
since the feet of these cows
never will be normal.

Subclinical cases will require
trimming to reveal the primary
lesion. Topical dressings of
sulfa, copper sulfate and other
ointments may be of value,
and some recommend bandag-
ing. A wooden block glued to
the unaffected claw relieves
pressure on the sore claw.
Special boots or wrappings
also are available for this pur-
pose.

The rations must be correct-
ed for improvement in all
forms of this disease.

Prevention. Follow the previ-
ous recommendations for feed-
ing dry cows. Strive for an ADF
between 19 and 21 percent.
Avoid slug-feeding of grain.
Bring fresh heifers and cows
up to full feed over a 6-week
period.

Cows and heifers should
have adequate exercise before
and after calving. Pregnant
heifers should became accus-
tomed to cement surfaces sev-
eral weeks before calving. Con-
sider use of rubber mats or
(more importantly) plenty of
bedding in stanchions and free
stalls.
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