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Technical note: A simple rumen collection device for calves:
An adaptation of a manual rumen drenching system’
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ABSTRACT

A limited amount of research is available related to
the rumen microbiota of calves, yet there has been a
recent spike of interest in determining the diversity and
development of calf rumen microbial populations. To
study the microbial populations of a calf’s rumen, a
sample of the rumen fluid is needed. One way to take
a rumen fluid sample from a calf is by fistulating the
animal. This method requires surgery and can be very
stressful on a young animal that is trying to adapt to a
new environment and has a depressed immune system.
Another method that can be used instead of fistulation
surgery is a rumen pump. This method requires a tube
to be inserted into the rumen through the calf’s esopha-
gus. Once inside the rumen, fluid can be pumped out
and collected in a few minutes. This method is quick,
inexpensive, and does not cause significant stress on
the animal. This technical note presents the materials
and methodology used to convert a drenching system
into a rumen pump and its respective utilization in 2
experiments using dairy bull calves.
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Technical Note

Rumen fluid collection in calf nutrition research is
essential to study the function of the digestive system
and the rumen microbial community. The rumen mi-
crobiome is composed of bacteria, archaea, protozoa,
and fungi, and these communities, by their metabolic
activities, transform diet components into VFA, micro-
bial protein, and other metabolites that will serve as
a source of energy, AA, and growth promoters to the
animal (Ribeiro et al., 2017). Several techniques have
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been designed to study the rumen microbial population
and its changes between the different stages of the calf.
Fistulas are commonly used for these types of studies,
as they simplify the collection of rumen fluid, but one
of their main disadvantages is the invasiveness of the
surgery during early stages of development in calves
(Thyfault et al., 1975). They can also be cost prohibi-
tive compared with a rumen pump and put more stress
on the animal when the calf is at the early stages of
developing an active immune system.

A technique previously used in different studies for
rumen fluid sample collection is the use of oral stomach
tubes attached to a syringe (Abdelgadir et al., 1996).
Geishauser (1993) designed an alternative technique
for ruminal fluid sampling, an oro-ruminal probe with
a suction pump. Nevertheless, it presents a significant
limitation when collecting samples from animals with
limited fluid present in the ventral sac of the rumen
such as the case of young calves; the holes in the probe’s
head and in the suction tube tend to get obstructed.
Terré et al. (2013) compared samples obtained from
both ruminal fistulas and oro-ruminal tubes, finding
no significant difference between the pH or VFA pro-
files; this implies that little sample integrity is sacri-
ficed when using a stomach tube. Moreover, Paz et al.
(2016) used a modified esophageal tube attached to a
metal strainer (Raun and Burroughs, 1962) using suc-
tion from a vacuum pump and observed no differences
in the structure of rumen bacteria communities when
compared with samples taken from the same animals
through rumen cannulas. Another alternative is ru-
menocentesis (rumen puncture), an invasive technique
that requires surgical centesis of the rumen and suffers
the risk of localized abscesses or peritonitis (Duffield et
al., 2004) and might not be feasible in calves less than
90 d old.

Here, we describe a device to collect rumen samples
from postweaned calves (Figure 1) created from a
modification of the Cattle Pump System designed
for drenching fluids into the rumen of adult cattle
(Springer Magrath, Glencoe, MN). This device has
been used in calves as early as 15 d old, but intensive
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Figure 1. Detailed structure of the modified rumen collection device. (A) Diagram of the apparatus with separated parts. (B) Actual appara-
tus with assembled parts. (a) Flexible polyvinyl chloride (PVC) coupling (31.75 x 19.05 mm) connecting end of pump to (b) PVC nonthreaded
to threaded female coupling (19.05 to 15.88 mm), (c¢) bronze male bushing threaded to a hose adapter (15.88 mm) connected to braided vinyl
tubing (long hose), (d) short hose (8 cm long x 76.2 mm i.d.) where sample is collected. Color version available online.

sampling has not been conducted with calves this age.
The adaptations described here allow portability, suf-
ficient vacuum for an efficient extraction, quickness (~5
min/extraction), and collection of up to 250 g of ru-
men contents in calves. Although this method may be
useful, for microbial identification, caution needs to be
taken for fermentation profiling due to the possibility of
saliva contamination.

Figure 1 depicts the assembling and modifications
made to the device. The main modification was to
adapt a collecting tube to the extracting end of the
device. Therefore, a polyvinyl chloride flexible coupling
was added to cover the drench extracting end of the
pump (flexible rubber with filter) without removing the
filter (inclusion is recommended if adapting a different
device that does not have this filter), as it prevents clog-
ging of the pump. A hose clamp was used to secure the
connector. Then, a polyvinyl chloride reducing bushing
(31.75 x 19.05 mm threaded) was inserted at the other
end of the connector with a hose clamp to secure it
(Figure 1) and a 19.05 to 15.88 mm bronze male bush-
ing was threaded to it (Figure 2A). A tube (15.88 mm
i.d. braided vinyl tubing) was attached to the bottom of
the pump using a hose clamp, and 2 holes (7 mm i.d.)
were drilled through the end of the tubing to prevent
clogging (Figure 2B). The length of the tube may vary
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depending on the size of the animal, but within animals
of the same age, it does not vary significantly. For the
sample collection end of the device, a 7.62-cm piece
of tubing attached to the top of the pump was used
(Figure 2C).

To validate the practicality of this device and tech-
nique, this pump was used during 2016 and 2017 in 2
experiments with 50 calves in each experiment (Hol-
stein male calves 56 d of age, 74 + 2.9 kg of initial BW;
+SEM). Calves were housed in group pens (4 calves/
pen within treatment) that had 6.5 m® of outside pen
space and 1.35 m” of inside pen space bedded with
wheat straw per calf. For 56 d, calves were managed in
these pens. All animals were cared for as described in
the Guide for the Care and Use of Agricultural Animals
in Research and Teaching (FASS, 2010) and under the
approval of the institutional animal care and use com-
mittee.

Rumen sampling occurred 3 times during each ex-
periment (70, 91, and 112 d). During sampling, while
one person restrained the calf to avoid movement and
misplacement of the tube (calf’s nose was held in a 90°
angle, avoiding applying extra force that could result in
passing the tube to the trachea), another person held
the calf’s mouth and passed the tube over the tongue,
past the epiglottis, through the upper sphincter and
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