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Colostrum is an important source of nutrients and passively absorbed maternal immunoglobulins 
(E.g. IgG) that aid a newborn calf against infectious disease in the first few months of life. 
Ensuring adequate colostrum consumption by newborn calves lowers the possibility of failure of 
passive transfer which can be associated with reduced growth rate, delayed age at first calving 
and reduced first lactation milk production. As such, producers must adopt methods to improve 
passive transfer of IgG to calves. Feeding method (bottle vs. esophageal tube feeder) may have 
an impact on efficiency of absorption of IgG in the first few critical hours of life. Lee et a!. 
(1983) repOlied slightly higher efficiency of immunoglobulin (lg) absorption when using a 
nipple bottle vs using a tube feeder. This was attributed to the fact that the tube feeder deposits 
colostrum into the rumen while the suckle reflex (initiated when sucking on a nipple) triggers the 
esophageal groove reflex, allowing colostrum to bypass the rumen and be deposited directly in 
the abomasum. This difference can result in up to a 3 hour delay (for tube-fed calves) in 
emptying of colostrum from the rumen into the abomasum and on into the small intestine where 
Ig is absorbed. Despite Lee's results, other studies have reported that high rates of successflil 
passive transfer can be achieved when using either a bottle or an esophageal tube feeder, 
provided a sufficient volume (total mass) of colostrum is fed (Moll a, 1978; Adams et aI., 1985.; 
Besser et a!. 1991). No previous studies have been designed to investigate if a volume (large vs 
small) x feeding method (tube vs bottle) interaction truly exists to affect efficiency ofIgG 
absorption. This question is of practical importance because while many producers currently 
feed relatively large volumes of maternal colostrum (3-4 L per feeding), producers mixing and 
feeding commercial colostrum substitutes according to label directions may only provide a 
relatively small volume (1.5-2 L per feeding). The objective of this study is to complete a 
controlled study to investigate the relationship between method of feeding (bottle vs tube) and 
efficiency of Ig absorption, when either large or small volumes of colostmm are fed. 

Materials and Methods 

This study was completed at a transition management facility (Emerald Dairy II, Emerald, WI) 
which housed 400 dry and transition cows. Criteria for enrollment included newborn calves that 
were singleton Holstein bull calves, removed from dam before suckling, had a birth weight 
greater or equal to 32 kg (70lb), and were born with minimal to moderate assistance. Calves 
were removed within approximately 30 minutes of birth and fed colostmm within 90 minutes of 
birth. Calf ID, birth date and time, birth weight, colostrum feeding time, calving ease and Dam 
ID were all recorded. A blood sample was also taken at this time before colostrum was fed. The 
method and amount of colostrum feeding was selected from one of four treatment groups 
including: 

95 



Treatment Group 1: Feed one dose (100 gm IgG) of Land O'Lakes Colostrum Replacement 
product in a 1.5 L final volume, using an esophageal feeder tube. 

Treatment Group 2: Feed one dose (100 gm IgG) of Land O'Lakes Colostrum Replacement 
product in a 1.5 L final volume, using a nipple bottle. 

Treatment Group 3: Feed two doses (200 gm IgG) of Land O'Lakes Colostrum Replacement 
product in a 3.0 L final volume, using an esophageal feeder tube. 

Treatment Group 4: Feed two doses (200 gm IgG) of Land O'Lakes Colostrum Replacement 
product in a 3.0 L final volume, using a nipple bottle. 

After the first colostrum feeding all calves were fed a milk-ptotein based milk replacer (2 quarts, 
twice daily) using a nipple bottle. After 24 hours a second blood sample was collected. Both 
samples were stored in a refrigerator for 24 hours, allowing adequate clotting time. Serum was 

separated and frozen to be sent into the Prairie Diagnostic Services Laboratory (Saskatoon, SK, 
Canada) for analysis of serum IgG levels using an RID method. 

Results and Conclusions 

Twenty-four calves were available for treatment groups 1,2 and 3, and 25 calves were available 
for treatment group 4. Serum IgG concentrations were significantly greater for calves fed 2 
doses (200 g IgG) of colostrum replacer, as compared to calves fed 1 dose (100 g IgG) of 
colostrum replacer. When comparing the method of feeding between the one dose treatment 
groups, both the apparent efficiency of absorption of IgG (%) and the 24-hr serum IgG 
concentration showed significant differences: Calves in treatment group 2 (one dose by bottle) 

showed an average 10.6% increase in apparent efficiency of absorption of IgG over calves in 
treatment group 1 (one dose by tube) (P < .0002), as well as a 2.65 mg/mL increase in mean 24 

hour serum IgG levels ( P < .0033). However, when comparing the two dose bottle versus the 
two dose tube treatment groups, there was no statistical difference between mean apparent 

efficiency of absorption ofigG (%) or 24 hour serum IgG levels. 

These results suggest that if a large volume of colostrum (e.g. 3 L) is fed, there is no difference 
in final serum IgG concentrations or apparent efficiency of IgG absorption, regardless of whether 

a bottle or esophageal tube feeder is used. However, when a smaller volume is fed (e.g. 1.5 L), 

improved passive transfer of IgG was achieved by using a nipple bottle. 
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