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ABSTRACT

 This experiment was carried out to study 
the effect of yeast culture in the diet on rumen 
microbial population in buffalo bulls. In a cross 
over design, six graded Murrah buffalo bulls 
(254.4±7.98 kg) were randomly divided into two 
groups of three animals each. The animals in 
both the groups were offered 1.5 kg concentrate 
mixture and had access to  Hybrid Napier fodder 
ad libitum. In the treatment group, the concentrate 
mixture was supplemented with yeast culture 
(Saccharomyces cerevisiae CNCM I-1077 strain) 
at the rate of 0.5 g/animal/day. The results indicated 
that supplementation of the diet with yeast culture 
increased signifi cantly the mean protozoal count 
(P<0.05) and the total bacterial count (P<0.01) in 
SRL of graded Murrah buffalo bulls as compared 
with the control group. 
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INTRODUCTION

 For many years, ruminant nutritionists and 
microbiologists have been interested in manipulating 
the microbial ecosystem of the rumen to improve 
production effi ciency of domestic ruminants. Yeast 
culture has displayed positive impact on the growth 
and viability of rumen microfl ora and the fermenting 
process in the rumen. But, the results have been 
inconsistent due to confounding effects of the ration 
composition, and variations in the strain of the yeast 
culture and their administration protocol. Addition 
of Saccharomyces cerevisiae live yeast cultures 
to ruminant diets has improved fi bre digestibility 
and stimulated cellulolytic bacteria (Dawson et 
al., 1990), increased protozoal count (Singh et al., 
2008) while in other studies no changes in ruminal 
protozoa (Corona et al., 1999) were observed by 
the addition of yeast culture to the diet. Therefore, 
the present experiment was carried out to study the 
effect of yeast culture (Saccharomyces cerevisiae 
CNCM I-1077 strain) on the rumen microbial 
population in buffalo bulls. 
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MATERIALS AND METHODS

In a crossover design, six graded Murrah 
buffalo bulls (254.4±7.98 kg), each fi tted with a 
permanant rumen cannula, were randomly divided 
into two groups (Control and Treatment) of three 
animals each. Animals in both the groups were 
offered 1.5 kg concentrate mixture and had access 
to  Hybrid Napier (CO-1 variety) fodder ad libitum 
to meet the nutrient requirements (ICAR, 1998). In 
the treatment group, the concentrate mixture was 
supplemented with yeast culture (Levucell SC 20; 
Saccharomyces cerevisiae CNCM I-1077) at the 
rate of 0.5 g/animal/day. The experiment lasted for 
60 days and the crossover was made after 30 days of 
feeding. Rumen liquor was collected from the bulls 
at 0, 2, 4 and 6 h post feeding and strained through 
four layers of muslin cloth and was referred to as 
strained rumen liquor (SRL). The protozoal count 
in SRL was determined as per Kamra et al. (1991), 
while the total bacterial count was determined as 
per Gall et al. (1949).

Statistical analysis of the data was carried 

out as per the procedures suggested by Snedecor 
and Cochran (1976).

RESULTS AND DISCUSSION

The DMI expressed as kg / 100 kg b.wt 
was 3.29 kg and 3.44 kg in control and treatment 
groups, respectively. Supplementation of the diet 
with yeast culture increased the DMI (kg / 100 kg b. 
wt.) but the difference is not signifi cant (P>0.05).

Protozoal Count: The mean total 
protozoal count (x104 / ml of SRL) in the yeast-
culture supplemented (YS) group (21.50±1.48) was 
higher (P<0.05) than in the control (15.42±1.36). 
Many studies have been conducted to study the 
effect of yeast cultures on protozoa populations. 
In some cases (Newbold et al., 1995; Yoon and 
Stern, 1996) the yeast culture did not modify total 
protozoa count while in other studies (Plata et al., 
1994; Kumar et al., 1994; Singh et al., 2008), the 
total protozoal count increased.  

Time of sampling had signifi cant (P<0.01) 

Table 1. Effect of dietary supplementation of yeast culture on rumen microbial population in buffalo bulls.

Parameter/
Treatment

Time of rumen liquor sampling (h) Treatment 
average0 2 4 6

Protozoal Count ( x104 / ml of SRL)*

Control 10.67±1.20 17.00±1.46 22.33±1.71 11.67±1.14 15.42±1.36a

YS 16.33±1.54 23.33±1.89 29.33±1.14 17.00±1.46 21.50±1.48b

Overall* 13.50±1.26a 20.17±1.49b 25.83±1.44c 14.34±1.20a

Total Bacterial Count ( x109 / ml of SRL)**

Control 5.77±0.28 7.96±0.24 11.23±0.31 9.72±0.28 8.67±0.27a

YS 9.13±0.29 14.07±0.42 18.33±0.49 16.29±0.62 14.46±0.44b

Overall* 7.45±0.54a 11.02±0.95b 14.78±1.11c 13.01±1.04bc

a, b, cMeans with different superscripts in a row and column differ signifi cantly.
*(P<0.05) **(P<0.01)
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effect on the total protozoal count. The total 
protozoal count was the highest (25.83±1.44) at 
4 h post-feeding. It increased (P<0.01) from 0 h 
to 4 h post-feeding, and then declined (Table 1). 
Feed offer was associated with an abrupt increase 
in the total protozoal population within the fi rst 
4 h of post-feeding, which could be due to migration 
of protozoa from the reticulo-ruminal wall where 
they sequester from the rumen medium in response 
to chemical stimuli originating from the diet. 
The migration of protozoa into rumen liquor was 
due to chemotactic movement towards the feed 
entering the rumen. After the feed was utilized, the 
protozoa gradually migrated back to the reticulo-
ruminal wall after 6 h post-feeding resulting in 
the observed drop in their numbers in the rumen 
liquor in both groups. Further, Iqbal et al. (1993) 
reported that irrespective of diets, the protozoal 
number increased after feeding and reached a peak 
at 4 h post feeding, thereafter, the concentration 
decreased gradually. This increase in protozoal 
count after feeding may be attributed to availability 
of substrate for protozoal growth. These results 
corroborated with those of Singh et al. (2008) in 
buffalo calves.

Bacterial Count: The mean total 
bacterial count ( x109/ml of SRL) in the YS group 
(14.46±0.44) was higher (P<0.01) than the control 
(8.67±0.27). The increase in the total bacterial 
count in the YS group may be attributed to the 
positive effect of the yeast culture. These results 
were in agreement with the fi ndings of Rita Sharma 
et al. (1988), Dolezal et al. (2005) and Kowalik et 
al. (2008). 

Time of sampling had a signifi cant (P<0.01) 
effect on the total bacterial count. The total bacterial 
count concentration was the highest (14.78±1.11) 
at 4 h post-feeding. It increased (P<0.01) from 0 
h to 4 h post-feeding, and then declined (Table 1). 

These results corroborated with those of Singh et 
al. (2008) in buffalo calves. The probable reason 
for increased rumen microbial numbers after yeast 
culture supplementation could be assigned to 
the capacity of yeast to remove oxygen from the 
rumen. 

Thus, it can be concluded that 
supplementation of yeast culture (Levucell SC 
20) 0.5 g/animal/day in the diet of graded Murrah 
buffalo bulls increased the microbial population in 
the rumen.
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