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Abstract

Feed digestibility is very important for milk production. This is related to the functional status of rumen, which is
influenced mainly by the amount of feed intake and its quality. The aim of the study was to determine how probiotic
supplements affect rumen microflora in cannulated cows. Feed supplements were given to cannulated cows in the
experimental stable and changes in the number of microorganisms in the rumen were monitored. They were found
positive trends in the growing number of protozoa in the rumen, but not statistically significant effect of probiotics

on the development of the rumen microflora (P > 0.05).
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1. Introduction

Successful nutrition of ruminants depends on
settlement and maintaining a healthy rumen and
digestive system. Preservation of a high
productivity and an increase of product quality of
individuals is connected with the use of highly
concentrated food that has a negative effect on the
rumen environment [1]. Ruminants rely on
symbiosis with rumen microbiota.
Microorganisms produce for the host proteins,
vitamins and organic acids with short chain [2].
Stable intraruminal environment is also related to
the fluctuation of pH, the concentration of fatty
acids with short chain (SCFA) and ammonia in the
ruminal fluid. SCFA are mainly produced from
microbial fermentation and they stimulate the
development of the ruminal epithelium, which
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results in improvement of the structure and
absorptive capacity [3]. After ingestion probiotic
organisms can modulate the balance and activity
of gastrointestinal microflora, whose role is
essential for intestinal homeostasis [4]. It has also
been shown at probiotics that they increase the
protection against toxins produced by pathogenic
bacteria, and inhibit the growth and proliferation
of pathogenic microorganisms [5].

2. Materials and methods

We used two adult cows breeds Aberdeen-Angus
with an implemented permanent rumen cannula
(13 cm) for evaluating the effects of probiotics
family Bifidobacteriunm sp. (107 g-1). The
average body weight during the experiment was in
the first animal was 799 + 7.1 kg , is the second
animal 594 + 9 kg. Probiotics Bifidobacterium sp.
were administered in lyophilized form of 2 g each,
stirred in 100 ml of drinking water and applied
through the fistula into the rumen. The animals
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were fed twice a day (6:00 and 15:00). The basal
diet consisted of hay and water (ad libitum intake).
Samples of rumen fluid were collected in three
periods 3 times a week, every Monday,
Wednesday and Friday always three hours after
the morning feeding. The concrete collection was
conducted through the rumen cannula by a tube
probe connected to vacuum hand pump, according
to [6]. Rumen fluid was immediately transported
to the Ilaboratory. For subsequent laboratory
analysis the samples were filtered through gauze.
Rumen fluid was used to determine the pH, the
analysis of nitrogen compounds, VFA and for
determining the number of ciliates.
Determination of protozoa content the
quantity of protozoa in the rumen fluid was
determined by counting in a Biirker chamber after
staining and dilution of samples with 0.1%
methylene blue in a ratio of 1:10. To determine
the total number of protozoa in 1 ml of rumen
fluid, the found number was multiplied by a factor
10,000, comprising a chamber factor and dilution
index.

3. Results and discussion

Totally 60 samples of rumen fluid were collected
from each individual. The amount of ciliates
differed significantly only between individuals.
There was a noticeable decline in the amount of
ciliates in the first experimental animal, while in
animal 2, the average amount of ciliates slightly
increased. The results of testing of individual
variable values towards treatment (attempt,
control) with a fixed effect of an individual were
insignificantly P = 0.4811. According to the
literature the rumen fluid consists of about 106
protozoa [7]. Protozoa numbers in this experiment
were lower because of feeding animals only by
hay. The same conclusion reached in his study
also [8]. The quantity of rumen microflora is also
determined by the size of rumen, it is to a large
extent determined by the inner surface of
forestomach [9, 10]. Protozoa are an integral
group affecting the digestion of cellulose; their
presence increases the digestibility of cellulose up
to 20% [11, 12]. For this reason, the increase of
this microflora is desirable. However, with the
growth of protozoa, the composition of other
rumen microorganisms also changes. Protozoa use
bacteria as a food source. Their absorption and
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subsequent lysis reduce the amount of many
strains [13-15]. An increased production of
hydrogen molecules also means an increase in
methanogenic bacteria that live in symbiosis with
protozoa [16, 17]. In the overall assessment of
protozoa importance we must also point their
detoxifying role, especially the degradation of
fungal toxins [18, 19].

4. Conclusions

The increase of protozoa is related to the change
of other microbial populations, especially with the
amount of cellulolytic bacteria significantly
involved in the fermentation processes in the
rumen. In this part of the experiment we did not
manage to prove statistically the effect of
Bifidobacterium sp. to an increase of the number
of protozoa in the rumen fluid. The average
number of monitored infuzoria in a millilitre of
rumen fluid fluctuated around values of 292 + 64
thousand in the control and 312 + 75 000 after
application of Bifidobacterium sp. Determination
the number of protozoa in the rumen fluid in
cannulated cows is only a part of a broader
experiment, where are currently recorded,
evaluated and statistically processed the data
regarding the effect of Bifidobacterium sp. on
rumen pH, levels of fatty acids, protein content
and determination of NDF. In conclusion, we can
state that the Bifidobacterium sp. had a positive
effect on increasing the number of ciliates in the
rumen fluid, but statistically significant effect was
not proved.

This influence could occur after increasing the
number of experimental cannulated cows, by
increasing the number of samplings and by
extending the time period of the experiment.
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