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The experiments were carried out at a private dairy farm on a Holstein-Friesian 
cow fitted with rumen fistula. Previously and during the experiment the cow was fed 
with a diet consisted of: gramineae hay and concentrate mixture (maize, triticale 
and sunflower meal). Concentrate mixture was fed twice a day at milking time (8:00 
in the morning and 17:00 in the evening). Complementary nutritional factors (slow-
release urea, sugar, live yeasts, and premix) were administered once a day during 
the morning feeding by mixing with the concentrate diet. The rumen pH was 
established under the influence of nutritional factors in five experimental periods. 
When the basal diet was administered (period I), the pH value varied between 5.78 
and 6.51. Feeding slow-release urea decreased the rumen fluid acidity in all next 
four experimental periods (II, III, IV, V). The lowest pH value was measured in 
period V and the highest in period III, 6.10 respectively 6.71. The lowest pH 
variation was measured in the third experimental period (basal diet + slow-release 
urea + sugar) and was 0.41 pH units (6.30 -6. 71). 
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Introduction 

 
Rumen pH is a function of rates of production and absorption of volatile 

fatty acids (VFA) by microbes, water flux across the rumen wall, saliva flow and 
its constituent buffer flow into the rumen, feed acidity, and digesta passage to the 
lower gastro-intestinal tract. Hence, there should be a balance between all these 
factors, to maintain the rumen pH within a normal range. Low rumen pH may also 
decrease dry matter intake (DMI), microbial yield and milk composition. 
Therefore, diets should be formulated to maintain rumen pH within the optimal 
range. (1, 3) 

Rumen pH values below 5.0 to 5.5 are considered abnormal and suggestive 
of either severe subacute ruminal acidosis, or possibly in combination with clinical 
signs, preacute or acute acidosis, whereas pH values of 5.6 to 5.8 are considered 
marginal (2, 4). 
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Urea is an economical protein source for ruminants, and widely used 
because of its convenience, availability, and low cost. Although urea is frequently 
used in high concentrate feedlot rations, its potential should be even greater with 
poor quality, low protein diets. Urea provides NH3 to the rumen that can be used 
for microbial protein synthesis. Increasing microbial protein yield in the rumen 
should increase digestibility and feed intake (1). 
 

Materials and Methods 
 

The experiments were carried out at a private dairy farm in Giroc. Samples 
were collected from a Holstein-Friesian cow fitted with rumen cannula. The 
cannula was surgically inserted into the rumen six weeks before the experiment to 
allow postoperatory period to recover.  

Previously and during the experiment the cow was fed with a diet consisted 
of: gramineae hay and concentrate mixture (maize, triticale and sunflower meal). 
Concentrate mixture was fed twice a day at milking time (8:00 in the morning and 
17:00 in the evening). Complementary nutritional factors (slow release urea, sugar, 
live yeasts, and premix) were administered once a day during the morning feeding 
by mixing with the concentrate diet. 

The rumen fluid pH was established under the influence of nutritional 
factors in the following periods: 

- Period I – basal diet (BD) with 12.46 UFL; 1242 g PDIN, and 1350g 
PDIE; 
- Period II – basal diet + 160 g slow release urea which ensured 1398 g 
PDIN and 1392 g PDIE. 
- Period III: basal diet + 160 g slow release urea+320 g sugar; 
- Period IV: basal diet + 160 g slow release urea+320 g sugar +10g live 
yeasts; 
- Period V: basal diet + 160 g slow release urea+320 g sugar +10g live 
yeasts + 50 g premix. 

Each experimental period lasted 14 days. After each period of feeding the 
same diet and supplement, rumen fluid was collected during 3 days. 8 samples of 
rumen fluid were taken daily at: 8 a.m., 9 a.m., 10 a.m., 11 a.m., 14 p.m., 17 p.m., 
20 p.m., and 2 a.m. 

The pH was determined immediately after recovery using a pH meter with 
replaceable electrode from Hanna Instruments. The temperature of the rumen fluid 
at the measurement moment was t = 22oC.  

 
Results and Discussions 

 
The mean pH values for each experimental period are presented Table 1. 
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Table 1 
Mean pH values in all five experimental periods 

 
Sampling 

hour Period I Period II Period III Period IV Period V 
8 6.51 6.91 6.64 6.68 6.66 
9 6.14 6.86 6.47 6.54 6.43 

10 5.82 6.77 6.46 6.44 6.30 
11 5.78 6.66 6.30 6.21 6.09 
14 5.86 6.48 6.33 6.32 6.31 
17 6.40 6.51 6.40 6.57 6.43 
20 6.25 6.40 6.71 6.54 6.50 

2 6.11 6.32 6.35 6.52 6.54 
 
Diagram 1 presents the pH variation for each of the experimental periods. 
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Diagram 1 – Dynamics of rumen pH during the five experimental periods 

The diagram shows a variation of the pH between 5.78 and 6.51 in the first 
experimental period when the cow was fed with basal diet. The lowest pH value 
was obtained at the sample collected at 11:00 a.m. (pH = 5.78) and the highest 
value at 08:00 a.m. (pH = 6.51). After each concentrate feeding the pH value 
decreased. 
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In the second experimental period, when slow-release urea was added, pH 
varied between 6.32-6.91. The graphic shape shows that the acidity of rumen fluid 
decreases by adding slow-release urea in the diet. The lowest pH value was 
obtained at the sample collected at 02:00 a.m. (pH = 6.32) and the highest value at 
08:00 a.m. (pH = 6.91). From 08:00 a.m. to 02:00 p.m. pH decreased 0.43 units. 
Then the pH increased slowly up to 6.51 at 05:00 p.m. After that, the pH decreased 
again to 6.32 at 02:00 a.m.  

In the last three periods (III, IV, V) the graphics maintain the same aspect: 
after the morning administration of concentrate mixture, the pH decreased, at 11:00 
a.m. started to increase, then at 5:00 p.m. decreased slowly again. 

When in the basal diet slow-release urea and sugar are added, two pH peaks 
are observed: at 08:00 a.m. (pH = 6.64) and at 08:00 p.m. (pH = 6.71).  

In the fourth experimental period, when live yeasts were added to the basal 
diet, the second peak was at 05:00 p.m. (pH = 6.57). The variation limits, in this 
period were between 6.68 and 6.21. 

In the last experimental period it can be seen that the pH value decreased 
from 6.66 (at 08:00 a.m. sampling hour) to 6.09 at 11:00 a.m. After that, the pH 
increased slowly to 6.54, value obtained at 02:00 a.m. 
 

Conclusions 
 

The pH values varied between 5.78 and 6.51 when feeding the basal diet 
(gramineae hay and concentrate mixture). 

Feeding slow-release urea determined a decrease of the rumen acidity in all 
experimental periods with supplemented urea (II, III, IV, V). The lowest pH value 
(after urea administering) was measured in period V and the highest in period III, 
6.10 respectively 6.71. 

The lowest pH variation was measured in the third experimental period 
(basal diet + slow-release urea +sugar) and was 0.41 pH units (6.30-6.71). 
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Experimentele s-au desfăşurat pe o vacă fistulizată din rasa Holstein Friză la o fermă 
privată de vaci de lapte din comuna Giroc. Înainte şi în timpul experimentelor vaca a fost 
furajată cu o raţie de bază compusă din: fân de graminee şi amestec de concentrate 
(porumb, triticale, şrot de floarea soarelui). Concentratele au fost administrate de două ori 
pe zi în timpul mulsului (la ora 8:00 dimineaţa şi la ora 17:00). Factorii nutriţionali (uree 
retardată, zaharoză, drojdii vii, premix vitamino-mineral) au fost administraţi o dată pe zi 
dimineaţa în amestecul de concentrate. Pentru a urmări efectul factorilor nutriţionali pe 
parcursul celor cinci perioade a fost determinat pH-ul din lichidul ruminal. În timpul 
administrării raţiei de bază pH-ul ruminal a variat între 5,78 şi 6,51. Administrarea ureei 
retardate a determinat o descreştere a acidităţii ruminale pe parcursul ultimelor 4 perioade 
experimentale. Cea mai mică valoare a pH-ului, după administrarea ureei, a fost 
determinată în perioada V (6,10) şi cea mai mare în perioada III (6,71). Cele mai mici 
limite de variaţie ale pH-ului, 6,30-6,71, s-au determinat în perioada III 
Cuvinte cheie: lichid ruminal, pH, uree retardată. 
 


