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ABSTRACT 

The aim of the research was to study the effect of different feeding technologies on rumen pH and some 
microbiological parameters of dairy cows.  

The investigations were carried out during the indoor period with 12 Lithuanian Black&White cows fed 
balanced ration of the same composition. Taking into consideration feeding technologies were formed two 
groups of dairy cows: for the control group food was given as separate components; for the experimental – as a 
chopped mixer of forages prepared by a van-mixer „OptiMix“. Concentrates for both groups of cows were given 
individually. Samples of rumen fluid were taken 3 hours after morning feeding every tenth day. The duration of 
the experiment was 40 days. The following parameters were studied: pH (by a potenciometric method); total 
count of lactobacillus, total count of enterobacteria (by a plate method), total count of bifidobacteria (by a 
method of limitary dilutions).  

It was defined during the experiment that in cases of different feeding technologies rumen pH in all 
stages of the experiment was higher by 1.4 – 7.2% (P>0.05), total count of lactobacillus lower by 0.3–5.8% 
(P>0.05) if to compare to the control group of cows. Total count of enterobacteria in both groups of cows 
changed in the limits of 1.7 and 4.3% (P>0.05). Prevailing species in the relationship between lactobacillus and 
enterobacteria remained lactobacillus. The defined growth of bifidobacteria in all stages of the experiment was 
107 as in the experimental so in the control groups. It can be concluded from the results of the experiment that 
different feeding technologies had no significant effect on rumen pH and qualitative composition of rumen 
microflora. Statistically reliable differences were not found.  
KEY WORDS:  cows, rumen, „Mix“-forages, pH, lactobacillus, bifidobacteria, enterobacteria. 
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INTRODUCTION 
The unique ecosystem of microorganisms in the rumen of ruminants and other parts of 

the digestive system is formed in dependence on animal physiological state, forage 
composition, their structure, quality and the environment (4, 5, 12, 22, 24). Quality of the 
microbiological processes, dissociation of food components and its assimilation greatly 
depends on the microbial count, their variety and interaction (6, 7, 9, 16). Rumen microflora 
is characterized by a quite great number of lactic acid bacteria (Lactobacillus and 
Bifidobacteria) and lower number of enterobacteria, Pseudomona, Enterococcus, 
Staphylococcus, yeast fungi and Clostridia. With rumen development and changes of ration 
this number tends to decrease (10, 22, 30, 32, 33, 34). Lactic acid bacteria are very active in 
the fermentative processes and synthesis of biologically active substances. Producing lactic 
and other acids they maintain acidity of the environment, in which activity of conditionally 
pathogenic and putrefactive bacteria is suppressed, metabolic processes are optimized and 
positively effected resistance of the organism (28). Quite important role in the rumen is 
played by enterobacteria most of which belong to nonpathogenic species Lactobacillus and 
enterobacteria are mutually commensal species between which in normal conditions 
prevailing species is lactic acid bacteria (5). When cows are fed forage of poor quality 
microbiological processes in the rumen are disturbed, production quality becomes worse, 
neonate calves are weaker (8, 33). 

In order to improve forage nutritional value and its assimilation in the organism forage 
is effected by various physical, chemical and biological factors (1, 2, 3, 19). It has been 
widely reported that chopped forage is easier accessible to microorganisms and this fact leads 
to higher activity of fermentative processes (14, 15, 18, 25, 26). It was defined in previous 
experiments that forage cut by a van-mixer „OptiMix“ positively effected reduction activity 
of bacteria in the rumen, count of infusoria, total amount of free fatty acids, glucose 
fermentation and forage organic matter digestibility (14, 15). 

The aim of the research was to study the effect of forage preparation technologies on 
rumen pH, total count of lactobacillus, enterobacteria, their relation and count of 
bifidobacteria. 
 
MATERIAL AND METHODS 

The experiment was carried out during the indoor period with Lithuanian Black&White 
cows at the Research Center of Digestive physiology and pathology and the Center of 
Practical training and experiments of the Lithuanian Veterinary Academy.  

Taking into consideration feeding technologies were formed two groups of cows: 
control (n=6), – cows were fed uncut forage and experimental (n=6) – fed ration cut by a van-
mixer „OptiMix“. The cows of the control and experimental groups were fed twice daily the 
same ration balanced according to the amount of crude protein and requirements of 
metabolizable energy on the basis of generally accepted in Lithuania standards (23). The 
ration for each cow contained: haylage of perennial grass (15 kg), maize silage (10 kg), silage 
of various grass (12 kg), hay (4 kg), straw (2 kg), saladine (10 kg), concentrates (averagely8 
kg), mineral-vitamin supplements and licking salt. The ration per cow contained dry matter 
21.4 kg, digestible protein 2204 g, sugar 2354 g, fiber 4.07 kg, calcium 145 g, phosphorus 
109 g, carotine 1049 mg, salt 145 g. For the cows of the control group forage ration was given 
separately unmixed and uncut. The cows of the experimental group forage was given cut up to 
2–3 cm mixed by a van-mixer „Opti Mix“. Concentrates for both groups of cows were given 
individually. Rumen fluid was sampled 3 hours after morning feeding on the 10; 20; 30; 40 
days of the experiment from the caudoventral part of the rumen by a throat-oesophagus tube 
GDZ–1 (20). The experiments were carried out during 2 hours period at the microbiological 
laboratory. The dilutions were completed by a classic method up to 10-12. The following 
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investigations were carried out: pH by a potenciometric method; total count of lactobacillus, 
and count of enterobacteria by a plate method; count of bifidobacteria by a method of limited 
dilutions (31). 

Total count of lactobacillus was defined by dissemination of separate rumen fluid 
dilutions on the surface of selective medium MRS („Liofilchem“, Italy). The plates were 
incubated in microaerophylic conditions at the environment of 5–10 % CO2, 37Co temperature 
for 48 hours. After the incubation on the agar were calculated typical colonies grown in the 
MRS agar. Preliminary identification of lactobacillus was carried out according to 
morphology of colonies, Gram reaction and activity of catalasis (27). 

Count of enterobacteria was defined by dissemination of different dilutions of rumen 
fluid on the surface of Levin agar („Merk“,Germany). The plates were incubated at aerobic 
conditions at 37Co temperature for 48 hours. The colonies were counted and the smears were 
evaluated microscopically.  

Count of bifidobacteria was defined in semi-liquid medium of Blauroc (29), when 
dilutions of the rumen fluid were disseminated by a deep method and incubated at 37Co 
temperature for 48 hours. The growth of bifidobacteria was evaluated visually after 
incubation. From a deep layer of the column by a special pipette were isolated colonies with 
typical growth and evaluated microscopically.  

The results of the experiments were evaluated by the method of statistical analysis (11). 
The data of lactobacillus and enterobacteria are presented as logarithmic expressions.  
 
RESULTS AND DISCUSSION 

Using different feeding technologies it was defined that pH in the control and 
experimental groups fluctuated in the ranges of physiological norm (3, 12, 13, 21). Rumen pH 
at the experimental group of cows on the 10-th day of the experiment was – by 1.4 %; on the 
20-th – 7.2 %; on the 30-th – 3.6 %; on the 40-th – 3.2 % higher if to compare to the control 
group of cows, however, statistically reliable differences were not observed (P>0,05; fig.1). 
As it was stated by F.Bargo et al., (2002); M. Maekawa, (2002), K.M., Krause et al., (2003) 
chewing of cut and uncut forage is not able to increase the amount of saliva, so only 
inconsiderable fluctuations of pH are observed. The results of the experiments only confirms 
the statement that rumen pH is independent on the way of feeding.  

Total count of lactobacillus in the rumen fluid of the experimental group of cows in all 
stages of the experiment remained lower than in the control group, however, fluctuated in the 
ranges of physiological norm. Total count of lactobacillus after 10 days of the experiment in 
the experimental group of cows was by 0.3 %; after 20 days – by 5.7 %, after 30 days – by 5.8 
% and after 40 days – by 3.1 % lower if to compare to the control group of cows, but reliable 
differences were not stated (P>0.05; fig. 2.). As it was stated by V.V.Subotin (2004) total 
count of lactobacillus in the rumen of adult animals depends on the ration and can fluctuates 
in quite wide ranges. 
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Figure 1.. The influence of different feeding technologies on rumen pH 
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Figure 2.. The influence of different feeding technologies on total count of lactobacillus in 

rumen 
 
Total count of enterobacteria in the experimental group of cows after 10 and 30 days 

was respectively by 2.2 % and 1.7 % lower, after 20 and 40 days – by 4.3 %, and 4.1 %, 
higher if to compare to the control group of cows, however, these differences were 
statistically unreliable (P>0,05; fig. 3). 
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Figure 3. The influence of different feeding technologies on total count of enterobacteria 

in rumen 
 
Total count of enterobacteria between the control and experimental groups differed 

insignificantly.  
Analyzing the relationship between lactobacillus and enterobacteria it was revealed that 

as in the control so in the experimental groups prevailed lactobacillus. The control group 
contained higher number of lactobacillus: after 10 days – by 25 %; after 20 days – by 30 %, 
after 30 days – by 12 % and after 40 days – by 25 % while in the experimental group these 
numbers were respectively 27 %, 23 %, 9 % and 18 %. This fact is confirmed by literature 
data as well: lactobacillus are always prevailing in the digestive system of healthy ruminants 
(5, 32). 

The method of limited dilutions for the investigation of bifidobacteria is not exact 
enough, so statistical reliability was not calculated. However, this method demonstrated that 
the count of bifidobacteria in both groups of cows was 107 and corresponded to the 
physiological norm (12).  

The results of our experiments demonstrate that different technologies of forage 
preparation had no effect on the rumen parameters studied.  
 
CONCLUSIONS 
1. Different technologies of forage preparation had no effect on rumen pH, total count of 

lactobacillus, enterobacteria and bifidobacteria.  
2. The prevailing species between lactobacillus and enterobacteria in the rumen remained 

lactobacillus. 
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