
When it comes to feeding colostrum, there are two methods producers can 
use: esophageal tube feeder or nipple bottle. Time, equipment and personal 
preference influence the decision to use one of these two methods. This 
month’s Colostrum Counsel discusses the effects of esophageal tube vs. bottle 
feeding colostrum in newborn calves.

The Colostrum Counsel: 
Esophageal Tube vs. Bottle Feeding Colostrum

Feeding good-quality colostrum to newborn calves with-
in the first hours of life is critical to their health and success. 
Colostrum can be delivered to the calf by one of two meth-
ods: esophageal tube feeder or nipple bottle. Tube feeding 
is typically considered as a more time-efficient method, as 
it only takes a matter of minutes to feed a large volume of 
colostrum. In contrast, feeding colostrum through a nipple 
bottle takes more time, yet it is considered “more natural” 
as it is mimics the calf suckling from the dam. 

Although tube-feeding is a time efficient method, there 
is concern that feeding colostrum via tube may result in 
colostrum entering the rumen, which would delay the de-
livery of colostrum to the intestine. In particular, two pre-
vious studies suggested that colostrum might enter the 
rumen when using a tube feeder, as tube-fed calves have 
lower blood IgG concentrations than calves fed with a nip-
ple bottle (Kaske et al., 2005; Godden at al., 2009). How-
ever, these studies did not actually measure the “abomasal 
emptying rate,” which is the rate at which the meal empties 
into the intestinal tract from the abomasum. Moreover, al-
though there is an abundance of factors that may be af-
fected by colostrum feeding method, previous studies have 
only focused on how feeding method can affect IgG. 

With these large knowledge gaps to fill, researchers at 
the University of Alberta sought out to determine if feeding 
colostrum with an esophageal tube would affect abomasal 

emptying rates, as well as blood IgG, glucose, insulin, and 
gut hormone (glucagon-like peptide-1 (GLP-1) and GLP-2) 
concentrations compared to calves fed colostrum through 
a nipple bottle. 

Methods
In order to conduct the study (Desjardins-Morrissette et 

al., 2018), twenty Holstein bull calves were either fed 3L of 
colostrum through a nipple bottle (BOTTLE calves) or 3L of 
colostrum through an esophageal tube (TUBE calves). Re-
gardless of the feeding method, both groups were fed the 
same colostrum (Headstart, SCCL, delivering 200g of to-
tal IgG) at 2 hours of life. After the colostrum meal, calves 
were fed 3L of pasteurized whole milk at 12 hours of life 
via nipple bottle, and every 12 hours thereafter. In order 
to collect frequent blood samples after the colostrum meal 
to estimate abomasal emptying rates, as well as blood IgG, 
glucose, insulin and GLP-1 and GLP-2 concentrations, a 
jugular catheter was inserted at 1 hour of life. 

IgG and Abomasal Emptying
In summary, no differences were detected in IgG con-

centrations or abomasal emptying rates between TUBE and 
BOTTLE calves (Table 1). A previous study (Godden et al., 
2009) only found a decrease in IgG concentration when 
1.5L of colostrum was tube-fed, not when 3L of colostrum 
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1). GLP-2 is known for stimulating gut development (Tay-
lor-Edwards et al., 2011), while GLP-1 has been shown to 
increase blood insulin concentrations in calves, which re-
sults in the uptake of glucose for energy use (Fukumori et 
al., 2012a). Secretion of these hormones from the small in-
testine is stimulated by nutrients, such as lipids and carbo-
hydrates (Burrin et al., 2001), and thus feeding colostrum 
can initiate their secretion in the immature neonatal calf 
gut. Therefore, although no treatment effect was observed 
this study suggests that colostrum could have beneficial ef-
fects on the gut development of the calf through the action 
of these gut-peptide hormones. 

Take Home Messages
No differences were observed in abomasal emptying, 

blood IgG, GLP-1 and GLP-2 concentrations when calves 
were fed 3L of colostrum via an esophageal tube-feed-
er or a nipple bottle. Yet, tube-feeding calves resulted in 
higher blood glucose concentrations and consumption of 
an increased amount of the first milk meal compared to 
bottle-fed calves. These results may have occurred due to 
tube-fed calves having less glucose available as an energy 
substrate for the small intestine, but warrants further re-
search. 
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was tube-fed. As the rumen of a pre-weaning calf has been 
estimated to hold up to 400ml of fluid (Chapman et al., 
1986), the authors hypothesize that the fluid that remains 
in the rumen will not affect IgG concentrations or abomasal 
emptying when tube-feeding 3L of colostrum. Basically, 
when a small volume (e.g. 1.5L) of colostrum is fed with a 
tube, a larger proportion of that meal (~26%) will remain in 
the rumen and when a large volume (e.g. 3L) is fed, only a 
small proportion of the meal (~13%) will remain in the ru-
men and likely not affect IgG concentrations.  

It is also important to note that high-quality colostrum 
was fed in this study. In particular, each calf received 200g 
of IgG in a 3L feeding, which is well above the minimum 
recommended amount (100g). It is unknown whether feed-
ing colostrum of varying quality may have affected the re-
sults observed in this study. Regardless, the authors sug-
gest that if an adequate volume of good quality colostrum 
is fed and if tubing is done properly, then both tube and 
bottle-feeding calves colostrum should result in adequate 
passive transfer of immunity. 

Glucose and Insulin Concentrations
Tube-feeding colostrum to calves increased both the glu-

cose and insulin area under the curve (AUC) compared to 
calves that were bottle-fed colostrum (Table 1). All calves 
were fed the same colostrum, and thus the same amount 
of lactose (~2.7%, Godden et al., 2009) and glucose. 
Therefore, if this difference is not due to feeding different 
amounts of glucose, then it is likely due to tube-fed calves 
consuming their colostrum meal in less time (5.2 min) than 
bottle fed calves (17.6 min) (Table 1). In cattle, it has been 
demonstrated that 30% of glucose is utilized in the small 
intestine, while the remaining 70% is digested and appears 
in the blood (Richards et al., 1999). Since TUBE calves con-
sumed their colostrum in less time, the initial time colos-
trum entered the small intestine was sooner. This could 
have resulted in more glucose entering the bloodstream 
and less being utilized by the small intestine. As a result, 
TUBE calves had higher glucose and insulin concentrations. 

Interestingly, TUBE calves also consumed a higher vol-
ume of milk by bottle (2.96 L) during the first milk meal 
when compared to BOTTLE calves (2.47 L) (Table 1).  The 
authors speculate that perhaps TUBE calves may have con-
sumed more milk by bottle during the first milk meal be-
cause less glucose was used by the small intestine after be-
ing fed colostrum and the small intestine may have had a 
higher demand for nutrients at the time of the first milk 
meal. 

Glucagon-like Peptide 1 and 2 Concentrations 
Prior to this study, blood concentrations of GLP-1 and 

GLP-2 have never been reported in newborn calves, let 
alone in response to colostrum feeding. Although no treat-
ment effect was observed for GLP-1 and GLP-2, a signifi-
cant time effect was seen after the colostrum meal (Figure 
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Table 1. Effect of tube vs. bottle feeding colostrum. 

Figure 1. Effect of tube vs. bottle feeding colostrum on plasma GLP-1 (a) and GLP-2 (b) concentrations.
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1AUC600=area under the curve for the first 600 min (10h) of life.  
a,b Indicates differences between TUBE and BOTTLE calves at P <0.05.

Time to consume colostrum meal (min)                                                 17.6a
                 5.2b

Amount of milk consumed during first milk meal (L)                                  2.47a 
               2.96b

Maximum serum IgG concentration (mg/ml)                                      24.2                 24.7

Apparent efficiency of absorption of IgG (%)                                                 52.7                 53.2

Abomasal Emptying Rate (%/h)                                                                        52.4                 52.9

Glucose AUC600 mg/dL x 600min                                                          42857a              50016b

Insulin AUC600 ng/mL x 600min                                                          1945a                 2700b

Item Bottle Tube
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