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Effect of supplementation of sodium bicarbonate and 

yeast bolus on milk production performance of dairy 

cows 

 
N Muthusamy, C Kathirvelan, T Hariharan and N Akila 

 
Abstract 
The study was conducted with 36 crossbred lactating cows to compare the effects of sodium bicarbonate 

and yeast bolus and their combination on milk yield and milk composition. 3 small dairy farms were 

selected and experiment design of this study was Complete Randomized block Design. Each farms 

grouped into four, Each group consist of 3 animals. All the animals are in early lactation stage with same 

feeding schedule. The experimental animals were divided into four treatments. Control, Sodium 

bicarbonate, Yeast culture bolus and combination of sodium bicarbonate and live yeast culture bolus. The 

dose of sodium bicarbonate and yeast culture bolus used in this study was 50 g/day/animal and 2 

bolus/day/animal. The trial was conducted for 30 days with 10 days for pretrial period and last twenty 

days milk yield, milk fat and Solid Not fat were recorded. Data was analyzed statistically. In this study, 

dairy cow supplemented Sodium bicarbonate, Yeast culture bolus and combination of sodium 

bicarbonate and yeast culture bolus were shown significant (P<0.01) increase in milk yield and milk fat 

percentage compared with control. However, Solid Not Fat percentage of milk was not significantly 

increased in Sodium bicarbonate, combination of sodium bicarbonate and live yeast culture bolus and 

yeast culture bolus against control. 

 

Keywords: sodium bicarbonate, yeast, milk, fat, solid not fat 

 

1. Introduction 

In India feeding strategies changed from roughage to high concentrate diet in dairy ration to 

meet higher milk production of cross bred dairy cows. Feeding of high concentrate diet cause 

sub acute ruminal acidosis (SARA) lead to decrease rumen pH (Russell and Hino, 

1985; Nocek, 1997) [27, 20], alteration of rumen microflora (Petri et al, 2013) [22], change in 

rumination (DeVries et al, 2009) [9] and decreased milk fat percentage (Rustomo et al, 2006) 
[28]. With the aim of enhancing production performance of cattle, numerous studies conducted 

on supplementation of sodium bicarbonate (Roche et al, 2005) [26] and yeast (Thrune et al, 

2009) [29] to manipulate the rumen for higher milk production. Dietary supplementation of 

sodium bicarbonate stabilize the rumen pH (Meschy et al, 2004) [18], increased milk production 

and mill fat percentage (Musa et al, 2017) [19]. 

Meta-analyses (Desnoyers et al, 2009; de Ondarza et al, 2010; Poppy et al, 2012) [8, 6, 23] and 

research studies (Evans et al, 2012; AlZahal et al, 2014) [12, 1] reported that dietary 

supplementation of yeast showed inconsistent results in dairy cows. However, positive effect 

of dietary supplementation of yeast on digestibility depends on percentage of concentrate and 

NDF in the diet. The negative effect of yeast supplementation on lactic acid production due to 

higher feed intake and increased concentrate in the diet (Desnoyers et al, 2009) [8]. Live yeast 

culture probiotics stabilize the rumen pH by decreased lactate production (Williams et al, 1991 

and Marsola et al, 2010) [32, 16] and improve milk production (Nocek et al., 2011) [21]. 

Furthermore, only few study combined the sodium bicarbonate and yeast on milk production 

performance in cow (Erdman and Sharma, 1989; Musa et al, 2017) [11, 19]. Hence, The 

objective of this study was to assess the effects of sodium bi carbonate with and without yeast 

culture on milk production, fat and solid not fat (SNF) content of milk. 

 

2. Materials and Methods 

The study was conducted at Jambumadai Village in Erumapatti block of Namakkal District in 

Tamilnadu. The experiment design of this study is Completely Randomized Design (CRD). In 

Jambumadai Village, 3 small dairy farms were selected for this study. 
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Each farms grouped into four, Each group consist of 3 

animals. All the animals are in early lactation stage with the 

same feeding schedule. The dairy cow fed with cereals, 

oilcakes, milling by products, agro-industrial by-products and 

dry roughage. The experimental animals were divided into 

four treatments. Control (C), Sodium bicarbonate (SB), Yeast 

culture bolus (YB) and combination of sodium bicarbonate 

and yeast culture bolus (SB+YB). The dose of sodium 

bicarbonate and yeast culture bolus used in this study was 50 

g/day/animal and 2 bolus/day/animal respectively. The trial 

was conducted for 30 days with 10 days allotted for 

acceptance of test ration and last twenty days milk yield, milk 

fat and SNF were recorded. The animals were milked twice a 

day both morning and evening.  

 

3. Results and Discussion 

Effect of sodium bicarbonate and yeast culture bolus and 

combination of sodium bicarbonate and live yeast culture 

bolus on milk yield, milk fat and SNF percentage is 

presentedin Table 1.  

 

3.1 Effect on milk yield  

Milk yield of dairy cows was significantly (P<0.01) increased 

in SB+YB, YB and SB compared to control. Among the 

treatment group, SB+YB group was showed significantly 

higher milk yield compared to SB and YB. The results of the 

present study supported by (Tucker et al, (1988) [30] who 

observed dietary supplementation of sodium bi carbonate 

significantly increased milk production in dairy cows. 

Similarly Block (1994) [3] reported that high Na or K contents 

from sodium or potassium bicarbonate increased milk 

production in lactating cows. Further stated that dietary 

supplementation of sodium bi carbonate decrease the cellular 

acidity and increases cellular glucose uptake results in 

increased milk production. The results of the current study 

contrary with the finding of Bach et al, (2017) [2] who 

reported that dietary supplementation sodium bi carbonate 

and magnesium oxide decreased milk production. 

 
Table 1: Effect of sodium bicarbonate and live yeast culture bolus and combination of both sodium bicarbonate and live yeast culture bolus on 

production performance of dairy cows. 
 

Treatment no Milk yield (Lit/animal/day) Fat (%) Solid Not Fat (%) 

C 5.13a 4.21a 8.00 

SB 5.33b 4.72c 8.13 

YB 5.50b 4.43b 8.10 

SB+YB 5.72c 4.52b 8.09 

SEM 0.04 0.03 0.02 

P Value 0.001 0.001 0.19 
a,b,cValues with different superscripts within a column differ (P<0.01). 

C = control ration (no supplementation); T1 = sodium bicarbonate; T2 = live yeast culture bolus; T3 = combination 

of both sodium bicarbonate and live yeast culture bolus 

 

Similar to the results of the present study, dietary 

supplementation of yeast increase the milk yield in dairy cows 

(Williams et al, 1991; Desnoyers et al, 2009; Nock, 2011; 

Musa et al, 2017) [8, 21, 19]. Some of the authors reported that 

yeast supplementation non significantly increased milk yield 

(Wang et al, 2001 and Maamouri et al, 2014) [31, 15]. Dietary 

supplementation of dried yeast has not significantly improved 

milk production and composition of milk (Kalmus et al, 2009) 
[14]. A Meta-analysis study using 22 published studies with 

supplementation of Yea-Sacc to more than 9039 cows stated 

that the increased average milk production of 7% (Dawson, 

2000) [5]. However, Yeast supplementation is highly effective 

when diet rich in energy (Masek et al., 2008) [17] and or low in 

protein (Putman et al. 1997) [24]. 

 

3.2 Effect on milk fat and SNF 

In this study, dairy cow supplemented SB, SB+YB and YB 

significantly (P<0.01) increased milk fat percentage 

compared control. Among the treatment group, SB 

significantly increased milk fat percentage over SB+YB and 

YB. SNF percentage of milk not significantly increased in all 

the treatment groups (SB, SB+YB and YB) against control. 

Similar to results of the present study, dietary 

supplementation of sodium bi carbonate significantly 

increased milk fat percentage in dairy animal (Donker and 

Marx, 1980; Roche et al, 2005; Musa et al, 2017) [10, 26, 19]. A 

statistical evaluation of 27 studies with 369 dairy cows 

supplemented with sodium bi carbonate reported proportion 

of milk protein, protein yield not affected. However, dairy 

cow fed with maize silage with sodium bi carbonate 

significantly increased milk fatproportion (Hu and Murphy, 

2005) [13]. In contrast to results of the current study dietary 

supplementation of sodium bi carbonate non significantly 

increased milk fat percentage in dairy animal (Bach et al, 

2018) [2]. Supplementation of sodium bi carbonate decreased 

milk fat percentage and non significantly increased lactose 

and protein percentage in dairy cattle (Clayton et al, 1999) [4].  

Generally, Milk composition is not or only slightly altered by 

yeast supplementation in dairy animals (de Ondarza et al, 

2010) [7]. A meta- analysis study of 110 research papers 

consist of 157 experiments indicated that dietary 

supplementation of yeast numerically increased milk fat and 

slightly decreased the milk protein percentage compared to 

control (Desnoyers et al, 2009) [8]. Yeast supplementation 

decreased milk fat percentage with increased milk production 

compared to control in dairy cow (Robinson and Garrett, 1999 
[25]; Maamouri et al, 2014) [15]. Multiple study analysis of 14 

trials with 1615 dairy cow supplemented with yeast slightly 

decreased the milk fat and true protein percentage compare to 

control (de Ondarza et al, 2010) [6]. 

 

4. Conclusion 

In this study dietary supplementation of sodium bicarbonate 

and yeast and combination of sodium bicarbonate and yeast 

significantly increased milk yield and milk fat percentage 

without significant increase in solid not fat (SNF). In future, 

study need to be conducted on effect of sodium bi carbonate 

and yeast on acidity, somatic cell count and microbial count 

of milk. 
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