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microorganisms (Hashemi and Davoodi, 2011; Abudabos 
et al., 2017). Recently, supplemented diets with phytogens 
as feed additives showed signifcant effects on growth 
parameters, immune response and gut health status in 
animals (Saeed et al., 2017). Chand et al. (2016) demonstrated 
that increasing the surface area of the villi increases intestinal 
digestion and nutrient absorption. The goal of probiotics is to 
maintain the proper balance of the microbial flora, allowing 
for better nutrient digestion and better food transformation 
in milk and meat. Thus, the objective of this experiment was 
to find out the effect of probiotic and sodium bicarbonate 
powders in the diet on growth, DMI, FCR, behavioural traits 
and the faecal consistency index of feedlot sheep.

Mat e r i a l s a n d Me t h o d s 
A feeding experiment was conducted at Krishi Vigyan Kendra, 
Kalyandurg, Anantapur district, Andhra Pradesh (India) on 

in t r o d u c t i o n

Low productivity of local sheep produced by traditional 
farmers in India might be due to poor genetics and 

nutrition. Munir and Kardiyanto (2015) reported that local 
sheep fed with Elephant grass as the main diet had ADG of 
only 56.5 g/head/day. Nowadays, the farmers have also been 
challenged for lack of high-quality forages as many pastures 
have changed into industrial and housing areas. Lone forage 
feeding for sheep, i.e. whole maize silage containing 10.7 % 
CP, will not reach a maximum ADG and need supportive high-
quality feed such as concentrate and nutritional supplements. 
However, feeding high concentrate diet will cause a decrease 
of rumen pH leading to an increased risk of rumen acidosis 
(Gaylean and Rivera, 2003). In such cases, sodium bicarbonate 
is widely used in sheep diet, a minimal dose as a buffer, to 
normalize rumen pH at 6.0-7.0. At normal pH, rumen microbes 
will function well to degrade feeds leading to improved 
nutrient absorption and nutrient conversion into meat and 
other sheep products. 

In the last few decades, antibiotics that are used as 
growth promoters in animal feed have been under severe 
attention since they pose a potential threat to consumers by 
generating antibiotic-resistant bacteria (Sultan et al., 2015) 
Therefore, to improve the health and productivity of animals 
without having any negative consequences, it is crucial to 
develop alternatives to antibiotic growth promoters, such as 
acidifers, alkanizers, essential oils, probiotics, and prebiotics 
(Babazadeh et  al., 2011; Allen et al., 2013).  Feed additives 
have not only used to promote growth, but they used to 
stabilize the benefcial gut microfora by inhibiting harmful 
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ab s t r ac t
A study was undertaken at IFS shed, KVK, Kalyandurg, (AP, India) to determine the effect of feeding probiotic and sodium bicarbonate on 
growth performance, nutritional behaviour, and faecal consistency score in Nellore brown lambs. Twenty four ram lambs were randomly 
assigned to three group on the basis of body weight, viz., T1 (control): Super napier, Hedge lucerne and Concentrate mixture with 20% 
protein, T2 (treatment): control feed with 15 g of probiotics, and T3 (treatment): control feed with 20 g sodium bicarbonate per kg DMI. 
The final body weights, average daily weight gain and feed conversion ratio were significantly higher in both the treatment groups 
than in the control group. The behaviour parameters like ingestion, rumination, chewing and idleness were also significantly higher 
in probiotic and sodium bicarbonate supplemented groups. However, the rumination time in min/day, was recorded to have negative 
linear association with feed additive supplemented groups. The faecal consistency scores for T1, T2 and T3 differed significantly among 
treatment groups, whereas normal faeces were recorded in probiotics supplemented groups.
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eighteen weaned ram lambs (3-4 months old). The lambs on 
the basis of body weights were randomly distributed into 3 
groups (T1, T2 and T3) of eight lambs each in a completely 
randomized design. The lambs of T1, T2 and T3 had an initial 
body weight of 11.5-12.0 kg and were fed with CoFs-31, Hedge 
lucerne fodder and concentrate feed. The concentrate feed 
was fed 50-100 g/day to meet their nutrient requirement 
for the body weight gain. Further, no feed additive was 
given to T1 group (control), while T2 and T3 groups were 
provided with 15 g probiotic and 20 g sodium bicarbonate 
per kg DM of feed, respectively, for 120 days. The probiotic 
product ‘‘RumEest-ESF’’ (Saccharomyces cerevisiae @ 5 billion 
CFU/gram) used in the present study was procured from 
Neospark Drugs and Chemicals Private Limited, Hyderabad, 
and sodium bicarbonate was procured locally. The lambs 
were fed according to the experimental diets at 9 00 and 15 
00 h by weighing on electronic balance and the leftover feed 
if any was recorded next day morning to calculate dry matter 
intake (DMI). At the start and halfway through the study, all of 
the lambs received deworming treatment with albendazole 
at a dose of 10 mg/kg body weight. All the animals were kept 
in a well ventilated shed with adequate space requirement 
providing access to ad libitum hygienic water. The shed was 
routinely cleaned and disinfected with bleaching water, and 
it was given enough time to dry.

Body Weight Measurement: Regular weighing of 
the lambs was practiced prior to feeding and watering at 
fortnightly intervals to know the effect of experimental 
diets on average daily gain (ADG) and feed efficiency using 
standard formulae.

Faecal Consistency Index: According to physical 
appearance of faeces, faecal fluidity score developed by 
Di francia et al. (2008) was used in this study. The faecal 
consistency was assessed daily using a numerical score of 
0-4 (i.e., 0 = severe scours,1 = scours, 2 = soft, 3 = normal, 4 
= firm). No treatment for scours was initiated if diarrhoea was 
assessed to be occurring. 

Nutritional Behavioural Parameters, viz., eating (lamb’s 
head was in feed manger), total ruminating time (lying and 
ruminating + standing and ruminating), chewing time, and 
idleness time used in this study were as explained by Dias et 

al. (2018). Data obtained were subjected to one-way analysis 
of variance (version 23.0; SPSS, 2015) and the treatment 
means were ranked using Duncan’s multiple range test with 
a significance at p<0.05. 

re s u lts a n d di s c u s s i o n

The proximate analysis of Hedge lucerne and Super napier 
revealed dry matter content 25.0 and 20.5%, crude protein 
18.2% and 8.64%, and ether extract 2.6% and 1.43%, 
respectively, while other components did not differ much.

Dry Matter Intake, Growth and FCR:
The mean values of DMI (g/day), ADG (g/head/day) and FCR 
of feedlot sheep fed with diets containing probiotic and 
sodium bicarbonate are presented in Table 1. The results 
showed that the initial weights for T1, T2 and T3 groups 
were 11.52, 11.56 and 11.99 kg, and the final body weights 
25.1, 26.7 and 28.4 kg, respectively. Addition of probiotics 
and buffer to the diet, showed significant (p<0.05) positive 
effect on rumen health and also improved the intake of 
nutrients and performance over non-supplemented control 
group. A profound increment (p<0.05) was noticed in the 
ADG of Nellore brown lambs of T2 (126.9 g) and T3 (136.7 
g) groups over control T1 (112.3 g). The highest ADG was 
noticed in sodium bicarbonate supplemented group. The 
feed conversion efficiency also showed positive linear effect 
(p<0.05) in the supplemented groups. The DMI (g/day) also 
showed an increasing linear effect in the supplemented 
groups T2 and T3, being highest (p<0.05) in bicarbonate 
supplemented group (Table 1). 

Similar to our study, Shoukry et al. (2023) also recorded 
increased feed intake, growth rate, average daily gain, and 
feed efficiency of lambs on feed additive supplementation 
with marginally higher values in probiotic-supplemented 
group (1.00 g/kg CFM) than the control. El-Mehanna et 
al. (2017) found that growing lambs fed probiotics or 
prebiotics showed greater ultimate weights and average 
daily growth than control groups. Feed conversion was also 
better in lambs fed ration containing either 2.00 g or 0.50 g 
of prebiotic/head/day (Dirandeh, 2018). Zapata et al. (2021) 
found that prebiotic and probiotic (Saccharomyces cerevisiae) 

Table 1: Mean DMI, ADG and FCR of feedlot sheep fed diets containing probiotic and sodium bicarbonate

Attributes T1 T2 T3

Initial body weight (kg) 11.52a±0.13 11.56a±0.18 11.99b±0.25

Final body weight (kg) 25.01a±1.12 26.7ab±1.86 28.4b±2.20

Overall b.wt. gain (kg) 13.41a±1.13 15.25ab±1.93 16.43b±2.22

Average daily gain (ADG, gm) 112.32a±9.47 126.95ab±16.1 136.74ab±18.5

Feed conversion ratio (FCR) 10.72a±0.79 9.91a±1.92 9.35a±2.2

Average daily feed intake (kg) 1.20a±0.8 1.23a±0.13 1.24a±0.13

Total feed intake in 120 days (kg) 144.61a±9.8 148.30a±16.3 149.52a±15.2

Dry matter intake (g/day) 333.25a±31.89 359.53ab±19.32 369.62b±18.33

Means within the same row with different superscripts (a,b,c) differ significantly (p<0.05.)
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supplementation enhanced the digestibility of practically all 
nutrients in lambs. Elliethy et al. (2022) similarly concluded 
that, in terms of feed intake, average daily growth, feed 
efficiency, and nutrients digestibility, growing Barki lambs 
fed rations containing prebiotic (MOS+BG) or probiotic 
(Bacillus subtilis) outperformed those in the control group. 
According to Hady et al. (2012), growth performance metrics 
have been beneficially affected by the use of feed additives. 
Yeast culture enhances feed intake, weight gain, and feed 
conversion in growing ruminants (El-Waziry et al., 2000). 
Moreover, yeast provides vitamins and helps create rumen 
fungus (Chaucheyras-Durand and Fonty, 2001).

The inclusion of probiotic and buffer may have improved 
the ruminal pH, which could account for the significant 
response in the DMI in the present study. Buffers alter 
ruminal fermentation by either raising or decreasing the 
pH of the rumen. This helps improve feed intake because 
animals suffering from acidosis tend to eat less (Nagaraja and 
Chengappa, 1998). When lambs were fed high concentrate 
diets supplemented with sodium bicarbonate, Santra et al. 
(2003) observed an increase in ruminal pH as the amount 
of sodium bicarbonate (10, 20, and 30 g/kg DM) increased. 
The lambs getting the probiotic and buffer also had greater 
ADGs demonstrating that increased growth performance 
is a result of a better rumen environment. Tripathi et al. 
(2004) supplemented feedlot lambs high-concentrate diets 
with 15 g DM of sodium bicarbonate and found quadratic 
responses in feed intake in grams/day. Masters et al. (2005) 
and Gonzalez et al. (2008) determined that DMI of sheep 
and heifers decreased linearly when they received increased 
sodium bicarbonate supplementation per kg DM. 

The higher ADG for probiotic and sodium bicarbonate 
can be justified by the higher DMI of this treatment, which 
enabled higher energy intake, since the ADG is influenced 
by the energy intake of the animals (NRC, 2007). The present 
results are in agreement with those observed by Tripathi et 
al. (2004). They also found higher ruminal pH for lambs fed 
diet containing Sodium bicarbonate, which contributed to 
a higher DMI and ADG. The lower ADG for control is justified 
by the lower DMI of the animals fed with this treatment; with 
lower intake, the energy available for the animals to use for 
weight gain was also lower. In general, diets high in dietary 
energy can raise the ADG (Ebrahimi et al., 2007). 

Nutritional Behavioural Studies:

Table 2: Effect of Probiotic and sodium bicarbonate supplementation 
on nutritional behaviour of feedlot Nellore brown lambs

Minutes/day T1 T2 T3

Ingestion 137.80b±18.5 132.80b±11.9 116.40a±11.8

Rumination 170.90c±19.8 133.70b±13.6 112.71a±4.9

Chewing 307.17c±18.6 265.15b±12.7 229.11a±8.4

Idleness 13.05a±4.9 32.90b±7.5 9.28a±1.3

Means within the same row with different superscripts (a,b,c) differ signifi-
cantly (p<0.05).

The effects of probiotic and sodium bicarbonate 
supplementation on nutritional behaviour of feedlot Nellore 
brown lambs are presented in Table 2. There was a significant 
effect (p<0.01) on ingestion time among the supplemented 
groups, the lowest value was recorded in sodium bicarbonate 
supplemented group (116.40 min/day), and the highest value 
in T1 control (137.80 min/day). It is recorded to have negative 
linear association between feed additives and rumination 
time in min/day, with lower values for animal received 
probiotic and sodium bicarbonate (T2, T3). The rumination 
time min/day was higher for the control compared to 
treatment groups (p=0.05). There was a significant (p<0.01) 
difference among treatments in chewing time and idleness 
time, with a lowest recorded values in T3 group (229.11 and 
9.28 min/day). The idleness time recorded was however 
highest in T2 group (32 min/day). 

One of the key elements influencing an animal’s 
nutritional behaviour is the quantity of non-digestible fibre 
(NDF) in the meal; if the NDF content is low or the particle size 
is tiny, the animal will spend less time chewing (feeding and 
rumination; Carvalho et al., 2014). This indicates that chewing 
time and rumination are higher for control group.   The 
animals that got sodium bicarbonate in diet had lower times 
(min/g DM) for ingesting, chewing, and rumination among 
the treatments. This suggests that the animals had more 
time per unit of DM to devote to these activities due to their 
greater DMI. Higher DMI/time was likely the consequence 
of faster passage rate and rumen emptying brought on by 
the addition of the sodium bicarbonate, which improved 
ruminal conditions. According to Galvani et al. (2010), there 
was a negative association (r=0.77) between the DMI and 
the amount of time sheep spent ruminating when their feed 
intake was reduced. Thus, the present study’s ruminative 
period merely adhered to the DMI trend.

Nonetheless, the current investigation discovered that 
none of the experimental sheep showed any clinical signs of 
rumen acidosis, supporting the idea that sodium bicarbonate 
powders with smaller particles might work better as a 
buffer. Despite being a weak base, sodium bicarbonate can 
effectively buffer excess acid in the rumen, particularly when 
it comes to organic acid hydrogen ions (Marden et al., 2008).
By lowering the rate of starch digestion and inclining the 
ruminal fluid dilution, sodium can also indirectly increase 
water consumption by lowering the acidity of the rumen 
(Lean et al., 2014). 

Faecal Consistency Parameters:
The faecal consistency scores for T1, T2 and T3 groups were   
2.47± 0.1, 1.03 ± 0.12 and 1.65 ± 0.2, respectively. Significant 
(p<0.05) difference was found among treatment groups, 
being lowest in the probiotic group. On the other hand, 
Riddell et al. (2010) reported no variation in the occurrence 
of diarrhoea among neonates given probiotic supplements 
(Bacillus subtilis and Bacillus licheniformis). After adding 
brewer’s yeast at a rate of 10 g/kg dry feed, Kowalski et al. 
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(2009) observed a numerical decrease in the number of days 
with scours primarily due to vitamins and amino acids supplied 
by S. cerevisiae. Additionally, it has been demonstrated that 
yeast contributes to the development of healthy intestinal 
microbes, the creation of regular intestinal fermentation, 
and the ensuing decrease in stress and unsettled stomach. 
Crossbred calves given live S. cerevisiae also favourably 
reduced the length and incidence of diarrhoea (Agarwal 
et al., 2002), however, Lesmeister et al. (2004) reported no 
difference in the outcomes of adding yeast culture to a calf 
starter on scouring days at concentrations of 10 and 20 g/
kg of DM. It was crucial to note that none of the animals in 
either treatment showed scores lower than two, which is not 
indicative of diarrhoea.

co n c lu s i o n

The study concludes that addition of probiotics and sodium 
bicarbonate buffer to the diet, showed a positive effect on 
rumen health and improved the intake of nutrients and 
performance of Nellore lambs. The higher ADG for probiotic 
and sodium bicarbonate supplemented groups might be 
due to the higher DMI of the treatment, which enabled 
higher energy intake, and thereby ADG. The inclusion of 
the probiotic and buffer may have improved the ruminal 
pH, which could account for the significant response in the 
DMI. This shows that the chemical effect of the probiotic 
and buffer was efficient and provided greater safety for this 
type of diets, enabling the animals to have a good intake, 
weight gain, and rumination time and better faecal scores. 
Among the treatments, the best growths were observed 
in the  treatments as they altered the rumen environment 
and improved animal growth, rumination behaviour. The 
inclusion of probiotic shows that the faecal scores can be 
within the range as a strategy for diets. 
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