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Calf colostrum replacer 
can meet Ig needs

1. Trial 1 data for colostrum replacer and 
colostrum administered to calves
 1 dose 2 doses Colostrum
Number of calves 24 23 22
Birth weight, lb. 83.5 86.3 89.0
Post-calving time fed, minutes 50 44 44
Total IgG fed, g 100a 200b 271c

Pre-colostral sample
Serum protein, g/dL 4.5 4.4 4.4
IgG, mg/mL 0.48 0.36 0.38

24-hour samples
Serum protein, g/dL 4.9a 5.5b 5.7b

IgG, mg/mL 9.6a 19.0b 20.7b

AEA IgG, % 35.5 36.5 31.8
Calves with APT, number (%) 13 (54)a 23 (100)b 20 (91)b

Total Ig, mg/mL — 20.5 24.5
IgA — 0.8a 1.3b

IgM — 0.7a 2.5b

IgG — 19.0 20.7
IgG1 — 17.1 19.5
IgG2 — 0.9a 1.3b

APT considered to be serum IgG after 24 hours greater than 10.0 mg/mL.
a,b,cMeans with different superscripts within a row differ (P < 0.05).

2. Trial 2 data for calves fed colostrum by 
nipple bottle or esophageal tube
 ----------1.5 liters---------- ---------3.0 liters---------
 By bottle By tube By bottle By tube
Number of calves 24 24 24 25
Birth weight, lb. 92.3 93.1 93.6 93.6
Post-calving time fed, minutes 45a 44a 34ab 28b

Total IgG fed, g 100 100 200 200
Pre-colostral sample

Serum protein, g/dL 4.58 4.48 4.55 4.65
IgG, mg/mL 0.23 0.25 0.20 0.19

24-hour sample
Serum protein, g/dL 5.30a 4.96b 5.84c 5.87c

IgG, mg/mL 12.50a 9.85b 19.65c 18.65c

AEA IgG, % 51.1a 40.5b 41.1b 39.0b

Calves with APT, number (%) 24 (100)a 10 (41.7)b 24 (100)a 25 (100)a

a,b,cMeans with different superscripts with a row differ (P < 0.05).

PASSIVE transfer of immunoglobulins 
(Ig) to newborn calves via 
colostrum feeding continues to be 

challenging for dairy operations. Add 
to that issues of Johne’s disease control 
and workers on the “graveyard” shift not 
doing a good job of getting colostrum 
properly fed to calves, and the question 
of feeding colostrum replacers arises. 

To help address these and related issues, 
Godden et al. (2009a and 2009b) conducted 
two trials. The fi rst (2009a) was done 
during the summer of 2006 at a commercial 
dairy, while the second (2009b) was done 
during the following summer at the same 
dairy.

The objectives in the fi rst trial were to 
determine whether feeding two doses of 
a colostrum replacer had further benefi ts 
on IgG levels in calves and whether these 
benefi ts included all classes of Ig. 

Only female calves were used, and they 
were removed from their dams within 20-30 
minutes after birth and before suckling 
could occur. Calves were only from single 
births, weighed more than 70 lb. and had 
a calving ease score of less than three 
on a scale of one to fi ve. Calves were 
then randomly assigned to one of three 
treatments, with 24 calves per treatment. 

Treatment 1 used one package of 
colostrum replacer per dose, while 
treatment 2 used two doses with fi nal 
volumes of 1.5 and 3.0 liters and an IgG 
concentration of 66.7 g per liter. Calves 
on treatment 3 were fed 3.8 liters of 
colostrum harvested 20-60 minutes 
post-calving from the dam or refrigerated 
colostrum stored from one other cow if 
the dam’s colostrum was not available. 

All calves were provided the treatments 
within two hours of birth by using an 
esophageal feeder. After the fi rst single 
colostrum feeding, calves were fed twice 
daily 1.8 liters of a commercial milk-based 
replacer containing 22% crude protein 
and 20% fat. 

Samples were taken of colostrum 

immediately before feeding and of blood 
before colostrum feeding and 24 hours 
later.

According to Godden et al. (2009a), the 
results (Table 1) yielded the following 
points:

• The mean IgG concentration of all 
colostrum fed was 71.7 + 30.3 mg/mL, 
with a range of 14.6-132.9 mg.

• Dam parity, calving ease score, birth 
weight, time after birth for colostrum 
feeding and pre-colostral total serum 
protein and IgG did not differ among 
treatments.

• Samples of serum protein and IgG 
taken 24 hours after feeding did not differ 
between two-dose colostrum replacer 
and colostrum, but both were greater 
(P < 0.05) than the one-dose colostrum 
replacer. 
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The difference was much greater for IgG 
than for serum protein, indicating that 
IgG may be a more sensitive indicator of 
calf Ig status. However, the IgG assay is 
more involved and costly than measuring 
serum protein using a commercially 
available handheld refractometer.

• While apparent effi ciency of 
absorption (AEA) was similar among 
treatments, virtually all calves with 
adequate passive transfer (APT) 
occurred on the two-dose and colostrum 
treatments, but only 54% of calves on the 
one-dose treatment had APT.

• Since calves with APT did not differ 
for the two-dose replacer or colostrum 
treatments, IgG and subclasses were 
evaluated between these two treatments. 
Total Ig was nearly signifi cantly greater 
(P < 0.097) for the colostrum treatment 
versus the two-dose colostrum replacer 
treatment, but only subclasses of IgA, IgM 
and IgG2 were greater (P < 0.05) between 
these treatments.

In summary, the authors noted that it 
is unrealistic to expect that one dose of 
100 g IgG would be adequate to provide 
a minimum serum IgG of 10 mg/mL. Even 
if calves were to average that, a normal 
distribution would mean that nearly 
50% of the calves would be below that 
minimum desired. Consequently, a serum 
IgG of greater than 15 mg/mL may be 
more realistic and meaningful. 

The authors also noted that the 90% 
of calves with an APT lower than the 
two-dose colostrum replacer was likely 
due to the wide variation in IgG present in 

colostrum administered to calves on this 
treatment.

Second trial
Calves in the second trial were initially 
handled similarly to the fi rst trial, but 
only bull calves were used. 

Treatments were one dose (1.5 liters) 
of colostrum replacer fed by nipple from 
a bottle (SmB), one dose of colostrum 
replacer fed using an esophageal feeder 
(SmT), two doses (3.0 liters) of colostrum 
replacer fed by nipple from a bottle (LgB) 
and two doses of colostrum replacer 
fed using an esophageal feeder (LgT). 
One dose provided 100 g of IgG in the 
colostrum replacer. If calves did not 
drink all of the liquid by nipple bottle, 
they were tubed the difference for that 
particular treatment.

Results from this trial (Table 2) yielded 
these discussion points:

• While there were some differences 
among treatments in minutes elapsed 
from calving to feeding colostrum, these 
differences were not large and were well 
within a four-hour time frame for the fi rst 
colostrum feeding.

• There were no differences among 
treatments in pre-colostral serum protein 
and IgG, and these values were similar to 
in the fi rst trial.

• The lower (P < 0.05) serum protein 
and IgG levels after feeding colostrum 
for 1.5-liter tubing versus bottle feeding 
was associated with lower (P < 0.05) AEA 
and APT. The authors indicated that this 

was likely due to the smaller quantity of 
colostrum applied by tube ending up in 
the rumen, so it is more slowly released 
for intestinal absorption. This fi ts with 
the same difference pattern not being 
evident when 3.0 liters were provided by 
either bottle or tube.

These results indicate that the best 
approach is to provide at least 3.0 liters 
of colostrum no matter if it is fed by 
bottle or esophageal tube.

The Bottom Line
To provide adequate Ig for minimum 
goals for either total serum protein or IgG 
using a colostrum replacer, two doses of 
100 g Ig each would be needed. To ensure 
that calves get adequate colostrum, 
whether fed by bottle or esophageal tube, 
3.0 liters were adequate in these studies, 
but 1.5 liters were not.
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