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Pre-calving bedding,
colostrum issues studied
T

HERE are three critical periods in a
calf’s life: (1) around calving, which
includes the cow, environment and
colostrum management; (2) the first two
weeks of life, when most scours and death
losses occur, and (3) the weaning transition period — the two weeks before and
two weeks after full weaning.
Obviously, the first two periods are
closely related because scours and death
losses often result from the conditions of
the first critical period.
This article will briefly review three
studies published in the March Journal of
Dairy Science.

Deep straw bedding
The first study was done in Denmark
(Campler et al., 2015) to determine the
effects of housing on both Holstein and
Jersey cows during the four weeks prior
to calving. The study utilized 36 first-calf
heifers and 85 older cows.
After being in freestall barns until four
weeks prior to their expected calving date,
the animals then were moved into either a
deep-bedded chopped straw group pen or
remained in freestalls.
They were blocked within breed and
parity and then by expected calving date.
When cows began to show physical and
behavioral signs of impending calving
(loose pelvic ligaments, tense udders or
restlessness), they were moved into a
maternity pen. Cows in deep straw had to
move only 10 m, while those in freestalls
had to be moved 50 m.
The intention was to move cows as close
to their calving date as possible without
interrupting the calving process but also
without having cows calve before being
moved into maternity pens.
Maternity pens had concrete flooring
topped with a layered hard rubber base
and a pebble top and covered with a thick
layer of chopped straw.
Cameras continuously recorded cow
movements and activity. Times were
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recorded from the first visible signs of
rhythmic abdominal contractions (stage
II labor), the first observation of calf feet
outside the cow’s vulva and delivery of
the calf until it stood up.
Calving difficulty scoring was: 1 = easy
with no assistance, 2 = easy with assistance (a light pull with bare hands), 3 =
considerable assistance (use of obstetric
chain or calf-jack), 4 = considerable assistance by a veterinarian and 5 = Cesarean
section. The behavior of the calf was also
recorded and scored.
Some of the key observations were:
• Cows that had been housed in deep
straw had a 19 minutes shorter (29 minutes versus 48 minutes) calf expulsion
time from when the calves’ feet were first
observed until birth.
• Jersey cows licked their calves sooner
after calving than Holsteins, as did multiparous cows. Deep straw-bedded Holstein
cows also tended to stand sooner after calf
expulsion than freestall Holsteins. Cows in
deep straw versus freestalls for the four
weeks before calving had a faster progression through the final stage of labor.
• Of the Holstein cows, 14 required calving assistance, compared to only four Jersey cows.
• Dam housing before calving had no
difference on the calving process, but
freestall Jersey calves took longer to
stand and to suckle than freestall Holstein
calves.
• Calves that received no calving assistance tended to stand sooner after birth
than calves receiving some assistance.

Colostrum treatment
Heat treatment (technically, it is not pas-

teurization) of colostrum has been extensively studied by Sandra Godden and collaborators at the University of Minnesota
College of Veterinary Medicine (Feedstuffs,
March 8, 2010, and Nov. 12, 2012).
In a new study (Kryzer et al., 2015), two
commercial systems were evaluated using
refrigerated or frozen colostrum.
The Perfect Udder system heat treats
1 gal. of colostrum in a flat bag floated in
water and then is frozen for a minimum of
two days before feeding.
The Dairy Tech system requires a minimum of 3 gal. in a batch pasteurizer.
After treatment, the colostrum was
transferred into a Perfect Udder gallon bag
before freezing. The other two treatments
were fresh colostrum frozen in a gallon
Perfect Udder bag, and fresh colostrum
refrigerated in a gallon Perfect Udder bag.
Jersey calves from a large commercial
herd were selected to be a minimum of
50 lb. of bodyweight, come from single
births, have a dystocia score of less than
three on a five-point scale, have no obvious congenital abnormalities and be removed from the maternity pen within 2030 minutes of birth without suckling.
Colostrum from the first milking was
pooled into 31 unique batches and then
divided into four portions for feeding to
each treatment of calves. All calves were
tube fed four quarts of colostrum within
two hours of birth. A second feeding of
colostrum was not offered. A commercial
22% protein:20% fat milk protein-based
milk replacer was fed using a nipple bottle
twice daily.
Highlights of the study include:
• Initial colostral bacteria and coliform
counts were similar before treatments,
but after heat treatment, both methods
decreased counts below starting levels.
However, one method had significantly
lower total plate counts while having
significantly higher total coliform counts
than the other. The researchers were not
clear why this occurred. There was no
additional bacterial growth while frozen.
Hence, it was recommended that colos-

Summary of results from on-farm colostrum
quality evaluation
Item
IgG by RID, mg/mL
Brix, %
IgG by colostrometer, mg/mL

Number of
samples
460
569
519

Mean (95% CI*)
63.7 (61.5-65.9)
24.3 (23.9-24.6)
82.3 (70.8-84.8)

*Confidence interval.
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trum be frozen within one to two days if
it was not going to be fed within that time
period.
• There were no differences in colostrum
quality, with about 79 mg of immunoglobulin G (IgG) per milliliter and the amount of
IgG fed (293-302 g) among treatments.
• Calves in both heat treatments had
higher total serum protein (6.8-6.9 g/dL)
than non-heated treatments (about 6.5 g/
dL). However, there was no significant difference between calves on the two heat
treatments.
• The apparent efficiency of absorption
of IgG at 24 hours of life was similar for
calves on the two heat treatments (37%)
but greater than the non-heated treatment
(31.9% and 32.3%). Larger calves absorbed
IgG more efficiently but then had lower serum IgG concentrations. The researchers
speculated that this might be because the
calves had a larger serum volume.
• Across treatments, overall serum total
protein was 6.7 mg/dL and IgG levels were
38.0 mg/mL at 24 hours.

Colostrum quality
On-farm evaluation of colostrum quality
has been limited to the colostrometer, until more recently. The limitations of the colostrometer are that it is breakable glass,
it must be thoroughly cleaned before
each use and colostrum should be at 72°F
(22°C) to get a reliable measurement.
Thirteen dairy farms in central Alberta
participated in a study of the colostrometer values versus the Brix refractometer compared to radial immunodiffusion
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(RID) for colostral IgG content (Bartier et
al., 2015).
Study results are summarized in the Table, and the authors provided the following observations:
• The percentage of samples that had
less than 50 mg/mL of IgG (minimum standard) was 29% for RID, 14% for the colostrometer and 14% based on a 23% reading
for Brix.
• The highest combined sensitivity and
specificity for detectable adequate colostrum based on RID being the gold standard occurred at 23% for Brix and 80 mg/
mL for the colostrometer. At these cutpoints, Brix had a sensitivity of 74.2% and
the colostrometer 80.1%.
• Calving month had no effect on colostral IgG, but third-parity or higher cows
had greater IgG (69.5 + 2.0 mg/mL) than
second-parity cows (59.8 + 2.1 mg/mL)
and first-parity cows (62.2 + 1.7 mg/mL).
• Each one percentage unit increase in
Brix equated to an RID-measured IgG of
3.0 mg/mL, and each 1 mg/mL increase in
colostrometer IgG equated to an RID-measured IgG increase of 0.6 mg/mL.
• While the colostrometer was more
highly correlated with actual IgG, it is not
used much, for reasons indicated earlier.
The digital Brix refractometer is more
user friendly and can be used to measure
other parameters on a dairy farm, such as
total serum protein and total solids in milk
or milk replacer.

The Bottom Line
• Using deep straw bedding versus

freestalls for a month prior to calving reduced time for calf expulsion during birth
and helped Holstein cows stand sooner
after calving. Calves born without assistance tended to stand sooner after birth
than those born with some assistance.
• Two colostrum commercial heat
treatment methods were about equally
effective in reducing total bacteria and
coliforms but significantly reduced those
categories versus fresh colostrum. Calves
fed heated colostrum also had greater total serum protein and apparent efficiency
of absorption than with fresh colostrum.
Freezing colostrum stopped bacterial
growth, so colostrum should be frozen if
not used within one to two days rather
than just refrigerated.
• The Brix refractometer had a similar
sensitivity and specificity as the colostrometer in reading IgG levels in colostrum, but the digital Brix refractometer is
more user friendly for on-farm use.
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