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SUMMARY 

 

he aim of the present study was to investigate the effect of yeast supplementation (Saccharomyces 

cerevisiae MUCL 39885, Probio-Sacc®, Biochem, Lohne, Germany) on performance and methane 

production of dairy buffaloes under heat stress. Ten Egyptian lactating buffaloes with an average live 

body weight 585 ±30 kg, in their 3rd or 4th lactation seasons and at 90±10 days in milk were randomly assigned 

into two nutritional groups each of 5 animals. The first group served as a control (G1), while the second group 

(G2) was individually supplemented with 5 g probiotics per head per day. Each 1 g of Probio-Sacc® contained 

1.5 x 1010 CFU live Saccharomyces cerevisiae MUCL 39885.The experimental period lasted for 90 days. 

Experimental animals were housed in semi-opened pens under an ambient temperature and relative humidity 

ranged from 23.3 - 34.4 oC and 21.1 - 69.3 %, respectively and offered their daily requirements according to 

NRC (2001). Total milk yield (TMY), Milk fat content (MF), milk protein content (MP), Milk total solids (TS), 

Solids not fat (SNF), Lactose content (ML) and 7% fat corrected milk yield (FCMY) were measured in each 

group. Temperature humidity index (THI) values ranged from 77.31 to 80.41, indicating that experimental 

animals were under moderate to severe heat stress during the experimental period. Average total milk yield, 

(FCMY) and (MF) were higher (P≤0.05) in yeast group than the control. milk protein, milk ash, (ML), (TS) and 

(SNF) tended to be higher insignificantly in yeast supplemented group, but the effect was not significant. 

Meanwhile, somatic cell count was insignificantly lower in LY treated group than in the control group. Live 

yeast treatment had no significant effect on total methane production per day but reduced the methane 

production per kg milk production as compared with the control group. It can be concluded that live yeast 

supplementation ameliorated the effect of heat stress on buffalo milk production and composition, although it 

tended to increase methane production due to the increase in dietary dry matter intake. It improved buffaloes 

milk production, net revenue and animals feed efficiency through different climate changes, by reducing 

methane production per kg milk production. 
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INTRODUCTION 

 
Heat stress and methane production are some important challenges in cattle rearing (FAO 2003, St-Pierre 

et al. 2003). The economic loss due to reduced milk production, reproductive efficiency, and animal health 

during hot seasons is a major issue for the dairy industry worldwide (St-Pierre et al. 2003). Heat stress 

negatively affects productivity and longevity of dairy cows (Kadzere et al. 2002), may be due to negative 

energy balance under heat stress (Moore et al. 2005) as a result of increasing energy demand for 

maintenance (NRC 1981) and energy expenditure for homeothermic regulation (Fuquay 1981) causing a 

reduction in feed efficiency (Britt et al. 2003). Heat stress may also reduce daily rumination time (Soriani et 

al. 2013), saliva production and ruminal motility (Silanikove 1992), blood flow to the digestive tract 

(McGuire et al. 1989), as well as digesta fractional passage rate (Schneider et al. 1988). One of the most 

important challenges of producing milk in hot humid climates is the decline in milk yield due to reduction in 

dry matter intake (DMI) as approximately 50% of the reduction in milk production has been attributed to a 

decline in voluntary DMI (Wheelock et al. 2010). 

Dietary yeast supplementation increased (P≤0.05) milk production during heat stress, may be due to 

increased dry matter intake and feed efficiency (Bruno et al. 2009, Moallem et al. 2009). Meanwhile, (Li et 

T 



Elmetwaly et al. 

136 

 

al. 2021) reported that, although dry matter intake did not affect by active dry yeast (ADY) supplementation, 

the yield of actual milk, 4% fat-corrected milk, milk fat yield, feed efficiency, milk protein and lactose 

increased with increasing ADY doses, whereas somatic cell count decreased quadratically. They concluded 

that feeding ADY to early lactating cows improved lactation performance by increasing nutrients 

digestibility. The effect of yeast supplementation on milk composition was conflicting, where some studies 

had shown that yeast culture had no beneficial effect on dairy cows' milk composition (Bagheri et al. 2009), 

while (Majdoub-Mathlouthi et al. 2009) and (Dehghan-Banadaky et al. 2013) claimed that fat and protein 

percentages were higher with yeast supplementation during the hot season. Moreover, (Bakr et al. 2015, 

Sretenović et al. 2008, Stein et al. 2006) reported that milk somatic cell count was also decreased in yeast-

supplemented cows compared with that of the controls. The reduction of SCC in yeast-treated cows may be 

attributed to a better health status of their udder (Sretenović et al. 2008) or may be due to an improvement of 

the immune status of the yeast-supplemented cows, as a result of the increase in IgA and secretory 

components of immunoglobulins (Buts et al. 1990). 

Methane production from ruminant has two main effects: its effect on productivity and on climate 

changes as a greenhouse gas. (Moss et al. 2000) reported that methanogens consumed 2-15% of ingested 

energy from ruminants during methane production. (Kumar et al. 2009) added that high levels of 

methanogenesis in the rumen led to reduce productivity and had negative impacts on the ability of ruminants 

to sustain high levels of production. Regarding its effect on climate changes, societal concerns exist 

regarding ruminant enteric methane emissions contributing to the greenhouse effect, which has also fueled 

interest in reducing this source of methane (Moss et al. 2000). Projections predict that, if methane emissions 

continue to rise in direct proportion to livestock number, there will be an expected 60% increase in global 

methane production in the next 30 years (FAO 2003, Lassey and Ulyatt 2000). Probiotic species, such as 

Saccharomyces cerevisiae and Aspergillus oryzae have been found to reduce methane emissions (Boadi et 

al. 2004). Also, in vitro studies showed that A. oryzae and S. cerevisiae were able to reduce methane 

emissions by 50% and 10%, respectively) (Mutsvangwa et al. 1992). However, (Li et al. 2021) found that 

methane production was not affected by active dry yeast (ADY) supplementation when expressed as grams 

per day or per kilogram of actual milk yield, dry matter intake, digested organic matter, and digested non 

fiber carbohydrate, whereas a trend of linear and quadratic decrease of CH4 production was observed when 

expressed as grams per kilogram of fat-corrected milk and digested neutral detergent fiber. 

The objectives of the present study are to evaluate the effects of dietary supplementation with live yeast 

(S. cerevisiae) as a probiotic on lactating buffalo production and methane mitigation under heat stress. 

 

MATERIALS AND METHODS 

 

The present study was carried out at the experimental farm station belongs to the Faculty of Agriculture, 

Al-Azhar University, Mostorod, Qalyubia Governorate, Egypt, through the period from June 2017 to August 

2017.  

Animals feeding and management: 

Ten Egyptian lactating buffalo with an average live body weight 585 ±30 kg, in their 3
rd

 or 4
th

 lactation 

seasons and at 90±10 days in milk were randomly assigned into two nutritional groups each of 5 animals. 

The first group served as a control (G1), while the second group (G2) was individually supplemented with 5 

g probiotics per head per day (Probio-Sacc®, Biochem, Lohne, Germany). Each 1 g of Probio-Sacc® 

contained a live yeast Saccharomyces cerevisiae MUCL 39885 1.5 x 10
10

 CFU.  

During the experimental period, the farm's routine health management was followed and animals having 

any health disorders were excluded from the study. 

The experimental period lasted for 90 days. Experimental animals were housed in semi-opened pens 

under an ambient temperature and relative humidity ranged from 23.3 - 34.4 C
o
 and 21.1 - 69.3 % 

respectively. They offered their daily lactation requirements according to NRC (2001). Concentrate feed 

mixture (15 % CP and 65 % TDN) + rice straw was offered to lactating Buffalo cows in two equal meals at 

9.00 am and 3.00 pm, meanwhile, a free access to fresh drinking water was available. 

Total milk yield (TMY) of the two experimental buffalo groups was recorded daily for 90 days interval. 

Experimental animals were hand-milked twice daily at 12 hours intervals i.e., 6:00 and 18:00 and samples 
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from each milking were collected. A composite sample was kept stored frozen at -20°C for later chemical 

analysis. Milk fat content (MF) was determined according to Gerber methods as described by (Ling 1956), 

milk protein content (MP) was determined by the semi-micro-Kjeldahl distillation technique  according to 

(Ling 1963), Milk total solids (TS) were determined in a 10 ml milk sample to a constant weight at 105°C 

for 6 hours, according to (AOAC 1980), solids not fat (SNF) were calculated by the difference between total 

solids and fat content, Lactose content (ML) was determined colorimetrically according to the method of 

(Barnett and Tawab 1957) and the 7% fat corrected milk yield (FCMY) was calculated according to the 

following formula (Rafat  and Saleh 1962): 

FCMY (kg) = 0.265 × milk yield + 10.5 × fat yield 

Somatic cell counts (SCC) were determined by Bentley Soma Count 150 according to Zecconi et al. 

(2002). Methane production was calculated using equation of Ramin and Huhtanen, (2013) as: 

CH4 (L/d) = 62 + 25.0 × DMI 

Statistical analysis: 

SPSS Statistics, version 25 (2017) was used to analyze different studied traits in both the control and the 

live yeast-fed groups using an independent t-test. The statistical model was:  Yij =μ+Ri +eij         

 where: μ = overall mean Ri = fixed effect of traits (i = control, live yeast)  eij = residual error term  

difference was declared as significant when (P≤0.05). Data are presented as means ± standard errors  

 

RESULTS AND DISSCUSION 

  

Meteorological data:  

Values of ambient temperature (Ta), relative humidity (RH), and temperature humidity index (THI) from 

June to August 2017 were presented in (Table 1). Results showed that the mean temperature humidity index 

(THI) values ranged from 77.31 to 80.41, respectively. This range of THI indicated that animals in the 

present study were under moderate to severe heat stress during the experimental period according to Weather 

Safety Index categories (Davis et al. 2003, Fuquay 1981). 

 

Table (1): Mean ambient temperature (
o
C), relative humidity (%) and temperature humidity index 

during the experimental period. 

Month 
Temperature (° C) Humidity (%) THI 

Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. 

June 35.27 23.83 29.34 79.03 25.17 49.81 91.1 67.84 77.31 

July 36.52 25.9 30.96 84.58 28.1 55.76 94.32 70.35 80.41 

August 35.39 25.26 30.42 83.97 32.16 59.04 92.33 70.1 80.19 

 

Milk production and composition parameters: 

Milk production: 

Data presented in (Table 2) showed that, there were significant differences (P<0.05) in daily milk yield 

among live yeast group (LY) in compare with the control one.  such differences between groups were more 

obviously (P≤0.05) at the 2
nd

 and 3
rd

 months of the experiment, but without significant difference during the 

1
st
 month. Similar trend among treatments was observed in FCMY. The above results indicated that dietary 

S. cerevisiae yeast supplementation increased (P≤0.05) average total milk yield and fat corrected milk yield 

of lactating buffalos during mild to severe heat stress. These results agreed with (Dias et al. 2018, Moallem 

et al. 2009, Nasiri et al. 2019, Oh et al. 2019, Salvati et al. 2015) who found that dietary yeast 

supplementation increased milk production during the warm summer months. (Perdomo et al. 2020) 

indicated that increased yield of energy-corrected milk might be related either to direct effects of LY on 

ruminal microbial activity or to changes in feeding behavior that improved digestion in cows under heat 

stress conditions. (Mahrous et al. 2019) suggested that improvement in the milk yield of cows after 
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supplemented fed by live yeast, might be referred to an improved protein status, an improved intake of net 

energy of lactation, or both. (Mousa et al. 2012) concluded that an improvement in milk production due to 

live dry yeast (DY) supplementation could be attributed to increasing nutrients digestibility of the 

experimental diets with DY addition and hence improved nutritive values of tested diets and the productive 

performance in general. (Huber 1998) suggested that increased DMI and milk production when cows were 

fed on yeast during periods of heat stress, possibly reflecting the role in aiding appetite during the time of 

stress. On the other hand, (Dehghan-Banadaky et al. 2013) reported that S. cerevisiae supplementation did 

not enhance milk production in dairy cows than in control when cows were cooled three times a day during 

the study period which might indicate that the beneficial effect of yeast supplementation is more pronounced 

during heat stress in lactating cattle. Also, using Saccharomyces cerevisiae live cells and Aspergillus oryzae 

fermentation extract supplementation had no significant effect on milk production ((Sallam et al. 2020). 

 

Table (2): Average of daily actual milk production and 7% fat corrected milk yield for buffalo cows 

during the experimental period. 

Actual milk production (kg/d) 

Item G1 G2  

  Mean S.E. Mean S.E. P 

1
st
 month 4.785 0.166 5.102 0.137 NS 

2
nd

 month 4.417 0.153 4.956 0.133 * 

3
rd

 month 3.781 0.12 4.231 0.096 * 

Overall mean 4.328 0.14 4.763 0.119 * 

Fat correct milk 7 % (kg/d) 

1
st
 month 4.7242 0.182 5.1744 0.124 NS 

2
nd

 month 4.3191 0.172 5.0018 0.112 * 

3
rd

 month 3.7067 0.129 4.2499 0.092 * 

Overall mean 4.2485 0.152 4.8073 0.105 * 

S.E.: Standard error     G1: Control   G2: Live yeast            *: Significant at P≤0.05       

P= Probability level for the effect of treatment   NS: Insignificant (P>0.05)   

 

Milk fat: 

Results of milk fat are presented in (Table 3). Results indicated that mean percentage of milk fat was 

higher (P≤0.05) in LY group than the control during the whole experimental period, except the first month 

where the effect was insignificant. The significant effect of treatments on milk fat is agreed with (Majdoub-

Mathlouthi et al. 2009, Nasiri et al. 2019) who found that cows receiving yeast had greater concentrations of 

milk fat than those not receiving yeast under summer's hot months. Also, (Elghandour et al., 2022) 

concluded that, supplementation of yeast had been shown to promote milk fat and milk production in dairy 

cows.  Meanwhile, (Dehghan-Banadaky et al. 2013, Gaafar et al. 2009) reported that monthly fat percentage 

was insignificantly greater for cows receiving LY group than the control. Also, (Desnoyers et al. 2009) 

showed that in the meta-analysis of over 110 papers and 157 experiments, yeast supplementation tended to 

increase milk fat content. The increase in milk fat by live yeast supplementation may be due to its effect on 

rumen fermentation, where acetate concentrations might be one of the reasons for increasing milk fat 

percentage of cows (Dehghan-Banadaky et al. 2013). On the other hand, (Oh et al. 2019) and (Sallam et al. 

2020) reported that S. cerevisiae-based direct-fed microbial product (SDM) or Saccharomyces cerevisiae 

live cells and Aspergillus oryzae fermentation extract had no effect on milk fat compared with the control. 

Milk protein: 

Data presented in (Table 4) showed that mean percentage of milk protein did not differ significantly 

between groups, but it tended to be higher in LY group than in the control one during the 2
nd 

and 3
rd

 months 

of experimental period. (Moallem et al. 2009, Oh et al. 2019) indicated that S. cerevisiae had no significant 

effect on the concentrations and yields of true protein, compared with the control. The tendency of higher 

milk protein in LY than the control was in agreement with Perdomo et al., (2020) who reported that milk 

true protein tended (P = 0.08) to increase with increasing dose of LY while actual protein yield increased (P 
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< 0.01) linearly with increasing amount of LY. The increase in milk protein with LY supplementation was in 

accordance with (Majdoub-Mathlouthi et al. 2009) who found that protein percentages and yield was higher 

with yeast supplementation during the hot season.  

 

Table (3): Average milk fat (%) and yield (kg/d) for buffalo cows during the experimental period. 

Milk Fat % 

Item G1 G2   

  Mean S.E. Mean S.E. P 

1
st
 month 6.78 0.07 7.03 0.11 NS 

2
nd

 month 6.87 0.05 7.14 0.06 * 

3
rd

 month 6.81 0.07 7.04 0.05 * 

Overall mean 6.82 0.05 7.07 0.07 * 

Milk Fat kg/d 0.3 0.01 0.34 0.01 * 

S.E.: Standard error     G1: Control   G2: Live yeast            *: Significant at P≤0.05       

P= Probability level for the effect of treatment   NS: Insignificant (P>0.05) 

 

Table (4): Average milk protein (%) and yield (kg/d) for buffalo cows during the experimental period. 

Milk protein % 

Groups G1 G2   

  Mean S.E. Mean S.E. P 

1
st
 month 4.55 0.16 4.51 0.1 NS 

2
nd

 month 4.48 0.15 4.71 0.07 NS 

3
rd

 month 4.42 0.12 4.71 0.09 NS 

Overall mean 4.48 0.13 4.64 0.07 NS 

Milk protein kg/d 0.19 0.01 0.22 0.01 NS 

S.E.: Standard error            G1: Control        G2: Live yeast          

  P= Probability level for the effect of treatment              NS: Insignificant (P>0.05)    

 

 Milk ash:  

Results in (Table 5) indicated that LY supplementation decreased insignificantly ash content during the 

whole experimental period. These results agreed with (Gaafar et al. 2009) who found that the contents of all 

milk constituents, except ash increased (P<0.05) with baker's yeast. Also, (Sallam et al. 2020) found that 

Saccharomyces cerevisiae live cells and Aspergillus oryzae fermentation extract supplementation did not 

affect milk composition compared with the control. 

 

Table (5): Average milk ash (%) and yield (kg/d) for buffalo cows during the experimental period. 

Milk ash % 

Group 

  

G1 G2  

Mean S.E. Mean S.E. P 

1
st
 month 0.73 0.04 0.66 0.02 NS 

2
nd

 month 0.75 0.03 0.68 0.03 NS 

3
rd

 month 0.74 0.03 0.66 0.02 NS 

Overall mean 0.74 0.03 0.67 0.02 NS 

Milk ash kg/d 0.03 0 0.03 0 NS 

S.E.: Standard error            G1: Control        G2: Live yeast          

P= Probability level for the effect of treatment              NS: Insignificant (P>0.05)    
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Milk lactose:  

Results herein indicated that milk lactose did not differ between LY and control group (Table 6). 

However, previous results in dairy cows showed that LY increased insignificantly (Dehghan-Banadaky et al. 

2013, Perdomo et al. 2020) or significantly (AlZahal et al. 2014, Moallem et al. 2009, Schingoethe et al. 

2004, Yuan et al. 2015) milk lactose percentage which might be due to breed differences between lactating 

cows and buffaloes. 

 

Table (6): Average milk lactose (%) and yield (kg/d) for buffalo cows during the experimental period. 

Milk lactose % 

Group 

 

G1 G2  

Mean S.E. Mean S.E. P 

1
st
 month 3.82 0.13 4.05 0.33 NS 

2
nd

 month 3.85 0.18 3.83 0.27 NS 

3
rd

 month 3.64 0.16 3.6 0.17 NS 

Overall mean 3.77 0.14 3.83 0.25 NS 

Milk Lactose kg/d 0.16 0 0.18 0.01 NS 

S.E.: Standard error            G1: Control        G2: Live yeast          

  P= Probability level for the effect of treatment              NS: Insignificant (P>0.05)    

 

Milk total solids:  

Results presented in (Table 7) indicates that milk total solids percentage tended to be insignificantly 

higher in live yeast treatment than the control group. These results are in agreement with (Dehghan-

Banadaky et al. 2013) who reported that live yeast supplementation on mid lactation dairy cows during hot 

season increased total solids percentage numerically. Also, (Schingoethe et al. 2004) reported that cows 

supplemented with yeast culture had numerically higher milk components during summer. Meanwhile, 

average total solids yield per day was higher (P<0.05) in LY than in the control group. These results are in 

accordance with (Salvati et al. 2015) who found that yeast supplementation increased (P<0.05) milk solids 

by 0.14 kg/d. The higher milk TS in live yeast treatment than the control might be referred to the higher milk 

yield and milk fat content in live yeast group than the control, which consequently was reflected in 

increasing (P<0.05) milk TS.   

 

Table (7): Average milk total solids (%) and yield (kg/d) for buffalo cows during the experimental 

period. 

Milk TS % 

Group 

  

G1 G2  

Mean S.E. Mean S.E. P 

1
st
 month 15.88 0.21 16.25 0.3 NS 

2
nd

 month 15.87 0.19 16.25 0.22 NS 

3
rd

 month 15.66 0.19 16.11 0.19 NS 

Overall mean 15.8 0.2 16.2 0.23 NS 

Milk TS kg/d 0.68 0.02 0.77 0.02 * 

S.E.: Standard error     G1: Control   G2: Live yeast            *: Significant at P≤0.05       

  P= Probability level for the effect of treatment   NS: Insignificant (P>0.05)   

 

Milk solids not fat: 

The effect of live yeast on milk SNF was similar to their effect on milk TS, where SNF tended to be 

insignificantly higher in live yeast group than the control (Table, 8). These results are in agreement with 

(Dehghan-Banadaky et al. 2013) who reported that, live yeast supplementation on mid lactation dairy cows 

during hot season increased solids not fat percentage and yield numerically. Similar results were found in 

dairy cows by (Schingoethe et al. 2004). However, (Sallam et al. 2020) found that Saccharomyces cerevisiae 
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live cells and Aspergillus oryzae fermentation extract supplementation didn’t affect milk composition 

compared with the control. On the other hand, (Gaafar et al. 2009) found that milk solids not fat increased 

(P<0.05) with baker’s yeast supplementation to buffaloes ration.  

 

Table (8): Average milk solids not fat (%) and yield (kg/d) for buffalo cows during the experimental 

period. 

Milk SNF % 

Group 

  

G1 G2  

Mean S.E. Mean S.E. P 

1
st
 month 9.1 0.19 9.22 0.35 NS 

2
nd

 month 8.99 0.17 9.11 0.25 NS 

3
rd

 month 8.85 0.17 9.07 0.22 NS 

Overall mean 8.98 0.17 9.13 0.27 NS 

Milk SNF kg/d 0.39 0.01 0.43 0.01 * 

S.E.: Standard error     G1: Control   G2: Live yeast            *: Significant at P≤0.05       

  P= Probability level for the effect of treatment   NS: Insignificant (P>0.05)   

 

Somatic cell count (SCC):  

Table (9) Data indicated that SCC was insignificantly lower in LY treated group than the control group. 

These results are in accordance with (Bakr et al. 2015, Sretenović et al. 2008, Stein et al. 2006) who 

reported that milk somatic cell count was decreased in yeast-supplemented cows compared with that of the 

control. (Gao et al. 2020) added that, milk SCC in groups supplemented with 8 g yeast; and 8 g/day lactic 

acid bacteria (LAB) and supplemented with 4 g yeast and 4 g/day (LAB) was lower (P < 0.05) compared 

with control mastitis on day 20 and day 40.  Also, (Lim et al. 2021) reported that somatic cell counts were 

reduced by feeding Saccharomyces cerevisiae culture fluid (SCCF) (p < 0.05) in dairy cows under heat 

stress. On contrarily, (Dias et al. 2018) and (Nasiri et al. 2019) found that yeast supplementation had no 

effect on SCC during hot season.   The reduction in SCC with yeast-treated cows might be attributed to the 

better health status of their udders (Sretenović et al. 2008) or might be referred to an improved immune 

status of the yeast supplemented cows, as a result of the increase in IgA and secretory components of 

immunoglobulins (Buts et al. 1990).  

 

Table (9): Effect of live yeast supplementation on milk somatic cell count (SCC) for lactating buffalo. 

SCC (cells/mL) 

G1 G2  

Mean S.E. Mean S.E. P 

170200 8896.07 154200 7472.62 NS 

S.E.: Standard error            G1: Control        G2: Live yeast          

  P= Probability level for the effect of treatment              NS: Insignificant (P>0.05)    

 

Effect of live yeast supplementation on CH4 production of lactating buffaloes: 

Results in (Table 10) showed that live yeast treatment didn’t have significant effect on total methane 

production per day, but live yeast supplementation reduced methane emission / kg milk production 

compared with the control group. The insignificant effect of live yeast supplementation on methane 

production is in accordance with the results of (Oh et al. 2019) who found that live yeast treatments did not 

affect enteric methane production, yield (methane / kg dry matter intake) or intensity (methane / kg of 

energy corrected milk yield). However, (Hristov et al. 2010) reported that methane can be reduced by live 

yeast, and it is dependent on the strain of live yeast used such result was in accordance with the present 

results concerning the reduced methane production / kg milk production in LY. (Chaucheyras-Durand et al. 
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2008, Newbold and Rode 2006) indicated that yeast cultures, exerting positive influence in mitigating 

methane emissions from the ruminants, through modification of rumen fermentation, stimulating acetogens 

to outcompete or co-metabolize hydrogen with methanogens, as well as, also enhancing ruminal conversions 

of ammonia into microbial protein and improving usage of dietary nitrogen. A lower acetate to propionate 

ratio is desirable energetically; as the acetate to propionate ratio decreases, the amount of methane emitted 

into the environment is reduced (Russell 1998) and when acetate is produced, H2 is produced and converted 

to methane (Ferry 1992). Moreover, (Chaucheyras-Durand et al. 2008) concluded that the mechanism 

whereby yeast might decrease CH4 production is uncertain, but it is possibly related to the increase in 

bacterial numbers that typically occurred due to added yeast. Also, the partitioning of degraded carbohydrate 

between microbial cells and fermentation products might alter the production of hydrogen, thereby 

decreasing CH4 yield (Newbold and Rode 2006). Alternatively, yeast may promote the growth of acetogenic 

bacteria which are capable of using hydrogen in the rumen (Beauchemin et al. 2009).  

 

Table (10): Effect of live yeast supplementation on methane production for lactating buffalo. 

Methane production 

Group G1 G2  

  Mean S.E. Mean S.E. P 

CH4 (L/DMI/d) 417.25 8.26 418.5 8.93 NS 

CH4 (L/kg milk) 96.95 4.38 88.17 3.39 NS 

S.E.: Standard error            G1: Control        G2: Live yeast          

  P= Probability level for the effect of treatment              NS: Insignificant (P>0.05)    

 

Effect of live yeast supplementation on daily feed intake and feed efficiency: 

Data presented in (Table 11) showed that, although live yeast supplementation tended to increase  

DMI/h/d of rice straw and lower concentrate feed mixture than the control group, the average daily feed 

intake and feed unit intake expressed as kg DM, TDN, or DCP head/d didn’t differ significantly between 

both the control and live yeast groups. Meanwhile, all daily unit feed intake and efficiency tended to be 

 

Table (11): average daily feed intake and efficiency for lactating buffalo. 

Item Ration 

  Control Live yeast 

No. of animal 5 5 

Av. Live body weight (kg) 590 580 

Average daily feed intake kg. (on DM basis) 

Concentrate feed mixture 6.75 6.35 

Rice straw 7.46 7.92 

Av. daily feed unit intake (kg)   

DM (Kg /head/d) 14.21 14.27 

TDN (Kg /head/d) 7.3 7 

CP (Kg /head/d) 1.39 1.35 

 DCP (Kg /head/d) 0.83 0.79 

Av. daily actual milk yield (kg) 4.33
b
 4.76

a
 

Av. FCMY (kg) 4.25
b
 4.81

a
 

Feed efficiency with actual milk: 

DM (Kg)/milk yield (Kg) 3.28 2.99 

TDN(Kg) / milk yield (Kg) 1.69 1.47 

DCP(Kg) / milk yield (Kg) 0.19 0.17 

Feed efficiency with FCMY: 

DM (Kg)/ FCMY (kg) 3.35 2.97 

TDN(Kg) / FCMY (kg) 1.72 1.46 

DCP(Kg) / FCMY (kg) 0.2 0.16 
a and b: Mean with different superscripts in the same rows are significant at P≤ 0.05. 
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lower in yeast supplemented group than the control one. The present results agreed with (Oh et al. 2019, 

Perdomo et al. 2020) who found that (S. cerevisiae based direct-fed microbial product SDM) increased milk 

yield without affecting DMI or feed efficiency. 

Effect of live yeast supplementation on feed cost and economic efficiency: 

Table (12) indicated that the net revenue (as LE Kg milk yield or / Kg FCMY) was higher for LY group 

than the control group due to lower dietary feed costs and higher daily milk production in LY group. 

Accordingly, feed efficiency was better in LY group by about 11% than the control. Improvements in 

lactation performance, and feed efficiency had been reported in response to yeast supplementation of heat-

stressed cows by (Bruno et al. 2009, Moallem et al. 2009) 

 

Table (12): Average feed cost and economical efficiency for lactating buffalo cows fed different 

experimental rations. 

Item Ration 

  Control Live yeast 

Av. daily feed intake, as fed, (Kg/head): 

Concentrate feed mixture (CFM) 7.5 7.05 

Rice straw 8.2 8.7 

Av. daily actual milk yield (kg) 4.33 4.76 

Av. FCMY (kg)  4.25 4.81 

*Feed cost and economic efficiency: 

Costs of feed intake (LE/head) 33.96 33.72 

Selling market price of milk yield (LE/head) 43.28 47.63 

Daily feed cost/kg milk yield (LE) 7.85 7.08 

Daily feed cost/ FCMY (LE) 7.99 7.01 

Net revenue (LE)/h/d 9.32 13.91 

Net revenue/ kg milk yield 2.15 2.92 

Net revenue/ FCMY (kg) 2.19 2.89 

Economical efficiency 1.27 1.41 

Improvement of economic efficiency (%) 100 110.834 

* Based on the assumption that the price of one ton of concentrate feed mixture, rice straw and live yeast was 4200, 300 

and 300000 LE, respectively, while the price of one kg milk yield as selling was 10 LE.      

 

CONCLUSION 

 

In conclusion, dietary live yeast supplementation for lactating buffaloes during heat stress increased (p < 

0.05) buffalo cows daily milk production and milk fat and insignificantly dairy buffalo cow milk 

composition, net revenue, feed efficiency, besides reducing methane emission per kg milk production. 
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على تعض الصفاخ االًراجٍح للجاهىش الحالب  Saccharomyces cerevisiae  ح الخوٍرج الحٍحذأثٍر إضاف

 وكوٍح الوٍثاى  الوٌثعث ذحد ظروف العةء  الحراري

 

 أحوذ صفىخ  و هحوىد هشام حسٍي خلٍفح  ، عثذ الفراح السٍسً  هحوىد  ، عثذ الهادي الورىلً  دمحم

 القاهرج –هذٌٌح ًصر  -جاهعح األزهر –راعح كلٍح الس –قسن اإلًراج الحٍىاًً 

 

يحبفظخ انقهٍٕثٍخ  –يغطشد  –اعشٌذ ْزِ انذساعخ ثًحطخ انجحٕس انضساعٍخ انزبثعخ نقغى اإلَزبط انحٍٕاًَ ثكهٍخ انضساعخ عبيعخ األصْش 

رحذ ٕط انحالة ٔإَزبط انًٍضبٌ انغبي آداءثٓذف دساعخ رأصٍش انخًٍشح انحٍخ عهى  .و٧١٠٢و ٔحزى أغغطظ ٧١٠٢خالل انفزشح يٍ ٌٍَٕٕ 

ٔرنك فى كغى  ٠١±  ٥٨٥ٔصٌ حً ٌجهغ .  رى اعزخذاو عششح أيٓبد يٍ انغبيٕط انًصشي انحالة ثًزٕعظ ظشٔف انعتء انحشاسي

 حٍٕاَبد نهًغًٕعخ(  ٥)انًٕعى انضبنش أ انشاثع يٍ انحالثخ(، رى رقغًٍٓب ثشكم عشٕائً إنى يغًٕعزٍٍ غزائٍزٍٍ )

ٔفٍٓب )انًعبيهخ(:   انًغًٕعخ انضبٍَخٔفٍٓب غزٌذ انحٍٕاَبد عهى انعهٍقخ األعبعٍخ نهًضسعخ ثذٌٔ أٌخ إضبفبد، ٔنى انضبثطخ: انًغًٕعخ األ

 كم ٔاحذ عشاو يٍ انجشٔثٍٕرٍك  (عشاو يٍ انجشٔثٍٕرٍك / نهشأط / ٌٕو، ٥ انىثبإلضبفخ  غزٌذ انحٍٕاَبد عهى انعهٍقخ األعبعٍخ نهًضسعخ

Probio-Sacc®ٕعهى خًٍشح حٍخ ي ٌحزSaccharomyces cerevisiae  1.5 x 10
10

 CFU.) ًٌٕيب ، رى  ٠١اعزًشد  انزغشثخ نًذح

 – ٧٠.٠دسعخ يئٌٕخ ٔسطٕثخ َغجٍخ رزشأػ ثٍٍ  ٠٣.٣ – ٧٠.٠إٌٕاء انحٍٕاَبد خالل انزغشثخ فً حظبئش شجّ يفزٕحخ رحذ دسعخ حشاسح

 .NRC( ٧١١٠) طجقب ً نهزٕصٍبد انقٍبعٍخ نهـعبعٍخ  أعهى عهٍقخ غزٌذ انحٍٕاَبد أصُبء فزشح انذساعخ ٪، ٣٠.٠

( ٔ َغجخ ٔكًٍخ انذٍْ، انجشٔرٍٍ، انشيبد، انالكزٕص، انغٕايذ FCMY٪دٍْ )٢رى قٍبط يزٕعظ اَزبط نهجٍ انٍٕيً، كًٍخ انهجٍ انًعذل 

 ٢٢.٠٠يٍ  THIشأحذ قٍى دنٍم انحشاسح ٔانشطٕثخ ( فً انهجٍ فً كم يغًٕعخ. رSNF( ، انغٕايذ انصهجخ غٍش انذٍُْخ )TSانصهجخ انكهٍخ )

 إنى شذٌذ خالل فزشح انزغشثخ. ، يًب ٌشٍش إنى أٌ انحٍٕاَبد كبَذ رحذ إعٓبد حشاسي يزٕعظ ٨١.٣٠إنى 

ً فً يغ٢إَزبط انهجٍ انٍٕيً ٔكًٍخ انهجٍ انًعذل أظٓشد انُزبئظ يب ٌهً: يزٕعظ  ًٕعخ ٪ دٍْ َٔغجخ ٔكًٍخ انذٍْ كبَذ أعهى يعٌُٕب

فً  انخًٍشح يقبسَخ ثبنًغًٕعخ انضبثطخ، كبَذ َغجخ انجشٔرٍٍ ٔانشيبد ٔانالكزٕص ٔانغٕايذ انصهجخ انكهٍخ ٔانًٕاد انصهجخ غٍش انذٍُْخ أعهى

 LYأقم ثشكم يهحٕظ نكُّ غٍش يعُٕي فً انًغًٕعخ انًعبيهخ  (SCC) يغًٕعخ انخًٍشح، ٔنكٍ ثذٌٔ يعٌُٕخ، كبٌ عذد انخالٌب انغغذٌخ

َخ ثبنًغًٕعخ انضبثطخ، نى ٌكٍ نًعبيهخ انخًٍشح انحٍخ أي رأصٍش يعُٕي عهى كًٍخ انًٍضبٌ انًُجعش ٌٕيٍب، ٔنكُٓب قههذ ثشكم غٍش يعُٕي يقبس

ش يٍ كًٍخ انًٍضبٌ انًُجعش نكم كغى نجٍ يُزظ ٌٕيٍب، يقبسَخ ثبنًغًٕعخ انضبثطخ. ًٌكٍ االعزُزبط أٌ يكًالد انخًٍشح انحٍخ خففذ يٍ رأصٍ

ٓبد انحشاسي عهى إَزبط ٔركٌٍٕ انهجٍ فً انغبيٕط. عهى انشغى يٍ صٌبدح إَزبط انًٍضبٌ فً يغًٕعخ انخًٍشح ثغجت صٌبدح رُبٔل انًبدح اإلع

 .انغبفخ، إال أَٓب خفضذ إَزبط انًٍضبٌ انًُجعش نكم كغى نجٍ يُزظ


