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Abstract
This study was conducted to evaluate the effect of probiotics on growth performance, nutrient digestibility, and gut microflora of broiler chicken at the starter phase. A total of thirty (30) broiler chickens were randomly allotted to five treatments groups, with each group consisting of three replicates with each replicate containing two chickens. The treatments were as follows: T1 (control no probiotics), T2 (5.50g of oxytetracycline), T3 (6.25g of probiotics), T4 (12.50g of probiotics) and T5 (18.50g of probiotics). Data were collected on growth performance, nutrient digestibility, and gut microflora counts. The results indicated a significant (P<0.05) difference on total and daily feed intakes while the final weight, total weight gain, daily weight gain and feed conversion ratio were not significantly (P>0.05) different among dietary treatments. For the nutrient digestibility, dietary treatment had significant effect (P < 0.05) on crude fibre, ash, and ether extract while there were no significant (P>0.05) differences on crude protein, nitrogen free Extract, dry matter, and total digestible nutrient. Findings on the gut microflora showed that there was no significance (P>0.05) difference in Lactobacillus sp. (LS), Pediococcus acidilactici (PA), Streptococcus acidophilus (SA), Escherichia coli (EC), Streptococcus pneumoniae (SP), Bacillus cereus (BC) across all treatments. It was concluded that the addition of probiotics to broiler diets could improve feed intake and nutrient digestibility. Hence poultry farmer should include it in their broiler chicken diets at the starter phase at 6.25g to enhance fast growth rate in broiler chicken.
KEYWORDS: Growth Performance, Nutrient Digestibility, Gut Microflora, Probiotics, Broiler Chickens

INTRODUCTION
The global livestock industry is continuously seeking ways to enhance product quality, improve animal performance, and boost profitability. The gut microbiota, a complex community of microorganisms in the gastrointestinal tract, plays a vital role in immunological regulation, nutrient absorption, and digestion (Singh et al., 2019; Shang et al., 2018). Poultry production particularly that of broiler chickens, serves as a major source of high-quality protein for an ever-growing population, making it essential for global food security (Food and Agricultural Organization, 2023). Broilers are valued for their rapid growth and efficient feed conversion, contributing significantly to the economy (Aviagen, 2024). The steady increase in the cost of chicken feed ingredients and multiplied feed is limiting revenues for poultry growers. The gut microbiome, a diverse ecology of bacteria in the intestines, is essential for immune function, digestion, and defense against pathogens (Coles et al., 2019). The growing concerns about antibiotic-resistant bacteria and antibiotic residue in meat and eggs, the chicken industry is reducing its use for growth promotion (Mashayekhi et al., 2018) and because of this problem, there is a rising concern about finding safer replacements for the use of antibiotics for growth promotion in broiler production. Probiotics are being assessed as effective alternatives to antibiotics and possibly can promote growth effects, antibacterial   properties, and   other   health-related advantage. They also function by promoting food absorption, balancing the population of good bacteria in the intestines, and preventing the formation of dangerous infections (Hill et al., 2014).The intestinal health of broiler chickens directly affects their performance, overall well-being, and nutrient utilization (Gilmour et al., 2019).To ensure a sustainable and productive chicken industry, it is crucial to optimize the health and performance of these animals. As a result, the aim of this study is to investigate the effects of adding locally manufactured probiotics on the growth performance, apparent nutrient digestibility, and gut microflora response of Ross 308 broiler chickens at the starter phase.

MATERIALS AND METHODS
Experimental Design
The research was carried out at the Department of Animal Production Teaching and Research Farm of the Federal University of Technology, Minna, Niger State, Nigeria. Minna is located within latitude 931'18.2 N and longitude 6°27'4940°E, the annual rainfall is between 1100 and 1600mm. A total of thirty broiler chickens (Ross308) were used for this study. The chicks were allocated to five (5) dietary experimental treatments with three (3) replicates in each treatment in a completely randomized design and were fed with the experimental diet for the period of seven (7) weeks. Treatment 1 served as the positive control while treatment 2 contain 5.50g of  antibiotics (oxytetracycline), treatment 3,4 and 5 contains 6.25g, 12.50g and 18.50g of probiotics respectively.
Management of Birds
The poultry house was cleaned and disinfected before the arrival of birds. The source of ventilation was properly covered for brooding purpose and heat source was provided accordingly. On the day of the birds’ arrival, anti-stress (glucose) was administered and on the 7th day of their arrival, Gumboro vaccine IBDV (infectious bursal disease virus) was utilized for immunity against coccidiosis. On the 14th day, Lasota vaccine was administered for immunity against Newcastle disease and these vaccines were repeated on 21st and 28th day respectively. Water was provided ad libitum. All management practices and health recommendations were strictly abided by.
Preparation of Probiotics
The dried probiotic was produced using fermented rice water, following a methodical procedure of Thilagavathi et al., (2019). Rice was soaked in clean water for 7 days to encourage natural fermentation. This process allowed the growth of Lactobacillus bacteria, known for their probiotic properties. After the fermentation period, the liquid was strained to remove solid rice particles, leaving behind the nutrient-rich fermented rice water containing the beneficial bacteria. To convert this liquid into a dry form, maize bran was used as a carrier to absorb the moisture from the probiotic liquid. The mixture was stirred thoroughly to ensure that the probiotic liquid was evenly distributed across the maize bran. Following this, the mixture was spread in thin layers and left to air dry under sunlight. Once dried, the mixture was grounded into a fine mash using an electric grinder. The dry probiotic produced was then stored in an airtight container in a cool, dry place for long-term preservation before been used at different inclusion levels.
Data collection
Data were collected on the growth performance, nutrient digestibility and gut microflora of Ross 308 broiler birds raised under the intensive system of management. The apparent nutrient digestibility was conducted on the third week of the experiment. Total collection method was adopted, and digestibility trial was performed in single bird battery cages for seven days. Three broiler chickens were randomly selected for each replicate and acclimatized for three days. The birds were off feed overnight between 7:00pm to 7:00am for 12 hours prior to fecal collection but allow free access to water, aside to the  respective diets supplemented with Nano zinc® and Selenium® for four days. Each cage was fastened with a plastic sheet for the collection of total excreta. The droppings of the birds in each replicate where collected, preserve with boric acid in aluminum foil paper, oven-dried at 90°C and recorded daily on (dried matter basis). The proximate composition of the feeds and feaces were determined and nutrient digestibility of the birds were evaluated using the formula: 

The general procedures for gathering the intestinal microbiota of broiler chicken are as follows: 
i. Get a sterile container to hold the sample collection.
ii. After choosing the birds for sample, move them to a hygienic location.
iii. To reduce tension and discomfort, anesthetize the chick using a technique that has been approved.
iv. Gather the sample with a sterile swab or another suitable technique for sampling. 
v. To gather the microflora, gently swab the chicken crop, throat and inside of its mouth.
vi. Seal the sterile container after inserting the swab for sample.

Data Analysis
Data collected on growth performance, nutrient digestibility and gut microflora were subjected to one-way analysis of variance (ANOVA) of completely randomized design using statistical system (SAS, 2012). Where the means were significant, they were separated using Duncan multiple range test.

Table 1: Effects of probiotics on the growth performance of Ross 308 broiler chicken at the starter phase
	Parameters 
	T1    
	T2
	T3
	T4
	T5
	SEM
	P-Value
	LS

	Initial body weight (g)

	
46.00a
	
42.66b
	
43.33ab
	
44.30ab
	
44.67ab
	
0.39
	
0.035
	
*

	Final body weight (g)

	
677.66
	
649.00
	
673.33
	
703.66
	
685.66
	
7.76
	
0.275
	
N.S

	Total Weight Gain (g)

	
631.66
	
606.33
	
630.00
	
659.36
	
640.99
	
7.60
	
0.292
	
N.S

	Daily Weight Gain (g)

	
22.56
	
21.65
	
22.50
	
23.55
	
22.89
	
0.27
	
0.293
	
N.S

	Total Feeding (g)
	        
1392.11c
	         
1454.66b
	        
1538.77a
	        
1454.66b
	        
1520.78a
	
14.31
	
0.000
	
*

	Daily Feeding (g)
	        
49.71c
	       
52.36b
	       
54.95a
	       
51.95b
	       
54.31a
	
0.51
	
0.000
	
*

	FCR
	2.21
	2.42
	2.44
	2.21
	2.37
	0.03
	0.022
	*


a,b,c: means in the same column are significantly (p<0.05) different, *** = Significant difference (p<0.05), T1: Control, T2: (5.50g of oxy-tetracycline), T3: (6.25g of probiotics), T4: (12.50g of probiotics), T5: (18.50g of probiotics), SEM: Standard Error of Mean, LS: Level of Significant, NS: Non-Significant 

Table 2: Effects of probiotics on the digestibility of Ross 308 broiler chicken at the starter phase
	Parameter
	T1
	T2
	T3
	T4
	T5
	SEM
	P-value
	LS

	
CP
	
68.78
	
71.30
	
70.01
	
71.16
	
71.98
	
0.97
	
0.89
	
NS

	CF
	45.80ab
	55.66a
	32.14c
	24.05c
	34.80bc
	3.09
	0.00
	*

	ASH
	31.73c
	44.27ab
	52.20a
	26.64c
	35.46bc
	2.60
	0.00
	*

	EE
	50.23ab
	55.06a
	40.48bc
	34.59c
	30.07c
	2.66
	0.00
	*

	NFE
	57.22
	54.38
	52.95
	54.75
	53.77
	1.00
	0.78
	NS

	DM
	89.11
	89.09
	94.39
	94.72
	94.21
	1.16
	0.29
	NS

	TDN
	59.48
	60.35
	58.04
	55.97
	56.77
	1.02
	0.70
	NS


a,b,c: means in the same column are significantly (p<0.05) different; *** = Significant difference (p<0.05); T1: Control; T2: (5.50g of oxy-tetracycline); T3: (6.25g of probiotics); T4: (12.50g of probiotics);  T5: (18.50g of probiotics); SEM: Standard Error of Mean; LS: Level of Significant; NS: Non-Significant


Table 3: Effects of probiotics on the gut microflora of Ross 308 broiler chicken at the starter phase
	Parameter,(µm)
	T1
	T2
	T3
	T4
	T5
	SEM
	P-Value
	LS

	KP
	216333.33
	246000.00
	302000.00
	2293333.33
	566666.66
	348492.00
	0.282
	NS

	PA
	600000.00
	683333.33
	723333.33
	2310000.00
	2386666.66
	452819.17
	0.566
	NS

	SA
	480666.66
	656666.66
	570000.00
	2160000.00
	556666.66
	325265.00
	0.472
	NS

	EC
	252333.33
	428000.00
	530000.00
	640000.00
	533333.33
	58282.76
	0.302
	NS

	SP
	215000.00
	563333.33
	510000.00
	2193333.33
	2346666.66
	459899.21
	0.464
	NS

	BC
	553333.33
	653333.33
	370000.00
	410000.00
	1686666.66
	243363.07
	0.452
	NS


KP: Klebsiella pneumonia., PA: Pediococcus acidilactici, SA: Streptococcus acidophilus, EC: Escherichia coli, SP: Streptococcus pneumonia, BC: Bacillus cereus, T1: Control, T2: (5.50g of oxytetracycline), T3: (6.25g of probiotics), T4: (12.50g of probiotics), T5: (18.50g of probiotics), SEM: Standard Error of Mean, LS: Level of Significant, NS: Non-Significant

RESULTS AND DISCUSSION
Table 1 showed the results of the effects of probiotics supplemented diets on growth performance of Ross 308 broiler chickens at starter phase. The dietary treatments had effects (P<0.05) on total and daily feed intakes. However, the final weight, total weight gain, daily weight gain and feed conversion ratio were not (P>0.05) affected by probiotic supplementations. Chickens on T3 and T5 had higher (P<0.05) total (1538.77g), (1520.78 g) and daily (54.95 g), 54.31 feed intakes, respectively, when compared to the other treatments. The birds on T2 and T4 also had higher (P<0.05) total and daily feed intakes when compared to those on the control diet which had the least values. The results were similar with the study by Hafez et al., (2022) who found that probiotic supplementation enhanced feed consumption but did not significantly impact weight gain or FCR during the starter phase. The higher feed intake in T3 and T5 is similar with the study by Wang et al., (2023), who observed increased feeding in probiotic-supplemented broilers. However, in a study by Liu et al., (2021), it was stated that the starter phase may be insufficient for translating increased feed intake into enhanced growth performance, because the gut microbiota is still stabilizing. The higher feed intake in the antibiotic group (T2) compared to control agrees with the Gilmour et al., (2019), where it was suggested that both probiotics and antibiotics can stimulate appetite through different mechanisms, although it does not improve feed efficiency during the starter phase. The significant (P<0.05) different in total and daily feed intake observed in probiotic-supplemented groups (T3 and T5) agrees with the work of Mountzouris et al., (2010), who reported enhanced feed consumption in broilers fed probiotic-enriched diets.
Table 2 showed the results of the effect of probiotics supplemented diets on Digestibility of Ross 308 broiler chickens at starter phase. The dietary treatment had significant  effects (P < 0.05) on crude fibre, ash and ether extract, However, crude protein, nitrogen free extract, dry matter and total digestible nutrient were not (P>0.05) affected by probiotics supplementations. Chickens on T3, T4, T5 showed higher (P<0.05) dry matter digestibility (94.39%, 94.72%, 94.21%) respectively, compared to the control and antibiotic T1 and T2 treatments. While T2 (antibiotic) showed the highest TDN value (60.35%), the birds on the control group T1 and T5, also had the highest NFE digestibility (57.22%) and crude protein digestibility (71.98%) respectively. In agreement to this finding, Liu et al., (2021) reported that crude fibre, ether extract, and ash were significantly (p<0.05) different among treatment groups. In their study, probiotics enhanced fibre utilization through increased fibrolytic enzyme production. However, improved ether extract digestibility aligns with Kumar et al., (2023), who attributed this to enhanced bile salt activity in probiotic-supplemented broilers. The non-significant (p>0.05) difference on crude protein digestibility, despite improvements in T5, does not agree with Zhang et al., (2022), who found variable protein utilization responses to probiotics. Higher dry matter digestibility in probiotic treatments (T3-T5) agrees with findings by Rodriguez-Sanchez et al., (2020), although they observed significance differences. The improved ash digestibility supports Wang et al., (2023) findings of enhanced mineral utilization, possibly due to lower intestinal pH from probiotic activity. The highest TDN in the antibiotic treatment (T2) agrees with Singh et al., (2019), suggesting different mechanisms of action between probiotics and antibiotics.
The results of the effects of probiotics supplemented diets on gut microflora of Ross 308 broiler chickens at starter phase are shown in Table 3. It was found that there was no significance (P>0.05) difference in Lactobacillus sp. (LS), Pediococcus acidilactici (PA), Streptococcus acidophilus (SA), Escherichia coli (EC), Streptococcus pneumoniae (SP), Bacillus cereus (BC) across all treatments. The non-significant (P>0.05) difference in the population of Lactobacillus sp. (LS), Pediococcus acidilactici (PA), Streptococcus acidophilus (SA), Escherichia coli (EC), Streptococcus pneumoniae (SP), Bacillus cereus (BC) across all treatment suggests that the treatments do not affect the microbial population. This may indicate that varied amount of antibiotics (Oxytetracycline) and probiotics may have influenced these outcomes. This finding was similar to the study by Cengiz et al. (2015) who reported that there was no effect (P > 0.05) on total aerobes, Salmonella sp., and Lactobacilli populations in the intestines of broilers. 

CONCLUSION
This study showed that the supplementation of probiotics at the starter phase improved feed intake significantly, although it had no effect in improved growth outcomes like weight gain or feed conversion ratio. However, probiotics showed some improvements in digestibility measures, with probiotic-containing treatments displaying higher dry matter digestibility than both the control and antibiotic groups. The lack of significant changes in gut microbiota between treatments indicates that probiotics did not significantly affect the intestinal bacterial population during the starter phase. From this study’s findings, probiotics should be used with caution during the starter phase, particularly to promote nutrient digestibility, since it improves the dry matter digestibility. However, farmers should examine the economic impacts, as greater feed intake did not result in improved growth performance. In addition, further study may be required to improve probiotic supplementation to determine the growth outcomes during the starter phase of broiler production.
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