Probeads-EC probiotic supplementation: Novel approaches to improve growth performance in Aseel cross chicks


Abstract
	Aim: Early chick mortality is a common issue in improved germplasm of desi birds under backyard system of rearing. Probiotics is one of the feed additives to decrease chick mortality. Hence, the present study aimed to evaluate the effects of probiotic supplementation on the performance of TANUVAS Aseel chick
Methodology: One hundred-day-old chicks were divided into two groups: a treatment group receiving commercially available feed supplemented with Probeads-EC, and a control group receiving feed without probiotic supplementation
Results: The results showed that the treatment group had significantly higher body weight, body weight gain, and livability percentage, as well as improved feed conversion ratio and feed efficiency
Conclusion: The study demonstrates the potential benefits of probiotic supplementation in poultry production, particularly in terms of enhancing growth performance and efficiency.
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INTRODUCTION
Poultry farming in rural areas has become increasingly popular in tropical regions due to its low-cost setup and adaptability as a backyard enterprise (Sonaiya, 2007). Unlike large-scale commercial poultry operations, rural poultry farming requires minimal initial investment, making it an accessible livelihood option for smallholder farmers. This system not only provides a steady supply of eggs and meat for household consumption but also serves as a crucial supplementary income source, particularly in resource-constrained settings.
In Karur district, a predominantly dry region with limited fodder availability, traditional livestock rearing—such as dairy farming—faces significant challenges. The scarcity of water and green fodder restricts the productivity of dairy animals, prompting farmers to explore alternative livelihood options. In this context, backyard poultry farming has emerged as a viable and economically beneficial activity. Indigenous (desi) poultry breeds, known for their adaptability to harsh climates and resistance to diseases, are commonly reared in these systems. However, despite their advantages, backyard poultry systems often underperform in terms of growth rates, feed efficiency, and overall productivity, limiting their potential economic returns.
To address these limitations, researchers have explored nutritional interventions, with probiotic supplementation showing promising results in enhancing poultry performance (Kalavathy et al., 2003). The body system does not provide much energy and metabolic process, so external nutrient need to be added in poultry diet (Solomon et al., 2019).  Probiotics, as defined by the Food and Agriculture Organization (FAO) and the World Health Organization (WHO), are "live microorganisms which, when administered in adequate amounts, confer a health benefit on the host" (FAO/WHO, 2002). These beneficial microbes play a crucial role in improving gut health, enhancing nutrient absorption, and boosting immunity, leading to better growth and productivity in poultry.
Several studies have demonstrated the positive effects of probiotics on indigenous poultry breeds. For instance, supplementation with Lactobacillus supergenes—a well-documented probiotic strain—has been shown to increase body weight gain, improve feed conversion efficiency, and strengthen immune responses in desi birds (Yan et al., 2017). Given the economic constraints faced by rural farmers, incorporating probiotics into poultry feed presents a cost-effective strategy to maximize productivity without requiring expensive infrastructure or dietary modifications.
Thus, this study aims to evaluate the impact of probiotic supplementation on the growth performance of backyard poultry in Karur district, with the broader goal of enhancing rural livelihoods through improved poultry farming practices.
MATERIALS AND METHODS
Experimental Design and Protocol

This controlled field trial was conducted in Venjamangudalur village (11°24'N, 78°04'E), Karur district, Tamil Nadu, from October 2024 to January 2025, utilizing one hundred day-old Aseel cross chicks (Gallus domesticus; 42.5 ± 2.3 g) randomly allocated into two groups in a completely randomized design. The treatment group (T1, n=50) received commercial broiler feed (22% crude protein, 2900 kcal/kg ME) supplemented with 0.1% Probeads-EC probiotic formulation containing Bacillus subtilis (3×10⁵ CFU/g), Bacillus firmus (2×10⁵ CFU/g), Saccharomyces cerevisiae (2×10⁵ CFU/g), Enterococcus faecium (1×10⁵ CFU/g), and Enterococcus faecalis (1×10⁵ CFU/g) with maltodextrin carrier, while the control group (T2, n=50) received the same basal diet without probiotics. All birds were maintained under standardized village conditions (28±2°C, 60-70% RH) with ad libitum access to feed and water for the 90-day experimental period, allowing for evaluation of the probiotic's effects on growth performance under practical farming conditions.

Adaptation Period and Probiotic Supplementation
During the initial 14-day adaptation period, both groups (T1 and T2) were fed standard commercial poultry feed. Beginning in week 3, the treatment group (T1) received Probeads-EC supplementation at 5 beads/bird/day (containing Bacillus subtilis, B. firmus, Saccharomyces cerevisiae, Enterococcus faecium, and E. faecalis at 10⁵ CFU/bead), while the control group (T2) continued on the basal diet without probiotics. This supplementation protocol was maintained throughout the remaining trial period to evaluate the probiotic's effects on growth performance, feed efficiency, and livability under field conditions. Feed and water were provided ad libitum to both groups.

Chart 1: Probiotic Supplementation
	Ingredient
	Chick (Kg)
	Grower(Kg)

	Maize
	45
	48

	Soya
	34
	25

	Wheat offal
	13.10
	08

	Palm Kernel cake
	-
	07

	Groundnut cake
	-
	07

	Bone meal
	3
	04

	Oyster shell
	4.2
	7

	Lysine
	0.1
	0.2

	Methionine
	0.1
	0.2

	Fish meal
	4.2
	-

	Premix
	0.25
	-

	Salt 
	0.25
	0.4

	Percentage energy
	2650 ME kcal
	2500 ME kcal



          Feed conversion ratio = Feed intake (Kg/day)
                               Average daily gain (Kg/day)
  
Data Collection and Statistical Analysis
The trial was conducted for a period of 10 weeks, during which average daily feed intake, fortnightly body weight, average daily weight gain, and feed conversion ratio were recorded. The collected data were subjected to statistical analysis (ANOVA and Student T test) to determine significant differences between the treatment and control groups.

RESULTS AND DISCUSION
Table 1: Dietary supplementation of Probeads-EC on production performance in TANUVAS Aseel chicks                                                                                                          
	  BODY WEIGHT

	Weeks
	Control
	Treatment 
	P value

	0
	81.167 ± 7.62
	90.833 ± 3.65
	0.019

	2
	185.50 ± 8.78
	206.50 ± 6.77
	0.001

	4
	353.83 ± 13.01
	418.17 ± 11.85
	0.000

	6
	556.00 ± 15.27
	622.00 ± 17.40
	0.000

	8
	725.83 ± 11.856
	826.50 ± 39.47
	0.000

	10
	922.167 ± 16.99
	1058.66 ± 66.84
	0.001

	BODY WEIGHT GAIN

	Weeks
	Control
	Treatment 
	P value

	0
	81.16 ± 3.11
	90.83 ± 1.49
	.019

	2
	104.33 ± 4.08
	115.67 ± 2.78
	.045

	4
	168.33 ± 6.07
	211.67 ± 5.49
	.000

	6
	202.17 ± 7.91
	203.83 ± 10.04
	.899

	8
	169.83 ± 4.64
	204.50 ± 10.41
	.012

	10
	196.33 ± 7.25
	232.16 ± 18.58
	.103

	FCR

	Weeks
	Control
	Treatment 
	P value

	0
	2.51 ± .11
	1.82 ± .07
	.000

	2
	2.73 ± .17
	1.95 ± .05
	.001

	4
	2.12 ± .05
	1.34 ± .07
	.000

	6
	2.34 ± .09
	2.11 ± .10
	.141

	8
	2.99 ± .07
	2.25 ± .12
	.001

	10
	2.85 ± .08
	2.08 ± .19
	.004


	FEED CONSUMPTION 

	Weeks
	Control
	Treatment 
	P value

	0
	14.50 ± .56
	11.83 ± .31
	.002

	2
	20.17 ± .60
	16.67 ± .49
	.001

	4
	24.50 ± .84
	20.17 ± 1.01
	.008

	6
	33.58 ± .73
	30.33 ± .67
	.008

	8
	36.17 ± .73
	32.50 ± .62
	.003

	10
	40.00 ± .73
	33.33 ± .67
	.000







	LIVABILITY
	CONTROL
	TREATMENT
	P value

	
	94.83 ± 1.60
	99.66 ± 0.33
	0.014




Table 2: Cost benefit analysis of Probeads-EC supplement in TANUVAS Aseel Chicken
	Parameter
	Treatment group
	Control group

	Total feed intake (kg/bird)
	4.45
	4.86

	Cost of supplement/bird (Rs)
	18
	-

	Total feed cost/bird supplement
	178
	194.4

	Cost of chicks (Rs/no)
	40
	40

	Total production cost (Rs./bird) including maintenance
	218
	234.4

	Income from sale of bird
	450
	400

	Total income
	232
	165.6



Effects on Growth Performance
The current investigation revealed statistically significant improvements in growth parameters among Aseel cross chicks receiving Probeads EC probiotic supplementation. Final body weights demonstrated a 14.7% enhancement in the treatment group (1058g) compared to controls (922g) (p<0.05), with significant differences emerging from week 4 onwards (p=0.000 at weeks 4, 6, 8; p=0.001 at weeks 2, 10). This progressive improvement pattern suggests a cumulative beneficial effect of probiotic administration, consistent with findings by Yan et al. (2017) and Murugan et al. (2022) in various poultry species.
The underlying mechanisms for these growth enhancements appear to operate through multiple synergistic pathways. The probiotic formulation's microbial consortium (Bacillus subtilis, B. firmus, Saccharomyces cerevisiae, and Enterococcus spp.) likely improved nutrient assimilation through three primary mechanisms: enzymatic, morphological, and immunological. Firstly, probiotic microorganisms enhance digestive efficiency through the production of exogenous enzymes including proteases, amylases, and lipases (Mountzouris et al., 2010), facilitating breakdown of complex dietary components. Secondly, these beneficial microbes promote intestinal villi development (Awad et al., 2009), increasing the absorptive surface area for nutrients. Thirdly, by reducing subclinical intestinal inflammation (Yang et al., 2012), probiotics minimize nutrient losses associated with immune activation.
Additionally, the competitive exclusion of pathogenic organisms (Zhen et al., 2018) confers secondary growth benefits. By reducing the microbial load of energy-competing pathogens, more dietary energy becomes available for productive purposes rather than immune system maintenance. This pathogen reduction also decreases toxin production in the gut lumen, further optimizing the intestinal environment for nutrient absorption. The combination of these mechanisms explains not only the significant weight gain differences observed, but also the progressive nature of the improvement, as gut microbiota modulation and intestinal morphological changes require time to establish fully. These findings strongly support the use of probiotic supplementation as an effective strategy for enhancing growth performance in Aseel cross chickens under field production conditions.
Impact on Feed Utilization
The current study demonstrated significant improvements in both feed intake and feed conversion efficiency in probiotic-supplemented Aseel cross chicks. The treatment group consistently showed higher daily feed consumption across all growth phases (p<0.01), with the most pronounced difference observed at week 12 (40.00 vs 33.33 g/day, p=0.000). This 20% increase in feed intake at the final measurement period aligns with previous reports by Khan et al. (2013) and Swain et al. (2016), who suggested that probiotic supplementation enhances feed palatability through microbial production of favour  compounds and improves gut comfort by stabilizing intestinal pH. However, the contrasting findings of Thangadurai et al. (2024), who observed no significant effects on consumption, highlight the importance of strain selection and diet composition in probiotic efficacy.
More critically, the probiotic group exhibited superior feed conversion ratios (FCR) throughout the trial, with the most remarkable improvement occurring during the rapid growth phase at week 4 (1.34 vs 2.12, p=0.000). This 58.2% enhancement in feed efficiency during this critical developmental stage suggests probiotics optimize nutrient utilization when metabolic demands are highest. Our findings support a multi-faceted mechanism of action: (1) Enhanced production of volatile fatty acids (VFAs) through microbial fermentation of dietary fibres provides additional energy sources (Rehman et al., 2007); (2) Microbial protein synthesis in the gut improves the availability of essential amino acids (Dahiya et al., 2006); and (3) A healthier gut environment reduces the energy required for intestinal maintenance and immune function (Wu et al., 2011).
The improved FCR likely results from synergistic effects of these mechanisms. The probiotic microorganisms appear to create a more favourable gut ecosystem where nutrients are more completely digested and absorbed, while simultaneously reducing energy losses to pathogenic challenges. These findings have particular relevance for small-scale poultry producers, as the demonstrated improvements in feed efficiency can significantly reduce production costs while maintaining or improving growth rates, ultimately enhancing the economic viability of backyard poultry operations.


Liveability and Health Benefits
The study demonstrated a statistically significant 5.1% improvement in livability rates (99.66% vs 94.83%, p=0.014) among probiotic-supplemented Aseel cross chicks, a finding with substantial economic implications for poultry producers. This reduction in mortality directly translates to increased profitability, particularly valuable for small-scale operations where each bird represents a significant portion of total production. Our results corroborate previous findings by Malik et al. (2008) and Broom et al. (2018), confirming the consistent positive impact of probiotics on poultry survival rates across different production systems.
The health-promoting effects of probiotics operate through four primary, interconnected mechanisms that collectively enhance flock vitality. First, competitive exclusion occurs as beneficial microorganisms physically occupy adhesion sites and consume available nutrients, effectively crowding out pathogenic bacteria like Salmonella and E. coli (Yadav et al., 2019). Second, probiotic strains produce antimicrobial substances including bacteriocins, organic acids, and hydrogen peroxide that create an unfavourable environment for pathogens (Zhen et al., 2018). Third, these beneficial microbes strengthen gut barrier function by stimulating mucus production and enhancing tight junction proteins between epithelial cells, thereby preventing pathogen translocation (Uyeno et al., 2015). Finally, probiotics modulate immune responses by influencing the development of gut-associated lymphoid tissue and regulating cytokine production, leading to more efficient immune surveillance without excessive inflammation (Lee et al., 2016).
The observed 5 percentage point improvement in livability is particularly remarkable considering the field conditions of our trial, which more accurately represent real-world farming challenges compared to controlled laboratory environments. This suggests the demonstrated benefits would be readily achievable in typical small-scale production systems, where environmental stressors and disease pressures are often more pronounced. For resource-limited producers operating with minimal biosecurity measures, probiotic supplementation offers a practical solution to reduce mortality losses while decreasing reliance on therapeutic antibiotics. The combination of improved survival rates with previously documented enhancements in growth performance and feed efficiency positions probiotics as a comprehensive tool for sustainable poultry production in diverse farming contexts.
Economic Implications
The comprehensive cost-benefit analysis demonstrated significant economic benefits of probiotic supplementation in Aseel cross chicken production. The treatment group showed a reduced production cost of Rs. 218 per bird compared to Rs. 234 for controls, yielding direct savings of Rs. 16 per bird. When combined with enhanced growth performance and improved livability, this translates to substantially increased profitability for poultry producers.
The improved financial outcome can be attributed to four primary economic benefits. Firstly, feed cost reduction plays a significant role, as the improved Feed Conversion Ratio (FCR) enables more efficient feed utilization, reducing the quantity of feed required per unit of weight gain. Given that feed accounts for 60-70% of total production costs, this represents a substantial cost saving. Secondly, reduced medication expenses are achieved through enhanced gut health and immunity, leading to decreased disease incidence and lower expenditures on veterinary treatments and prophylactic medications. Thirdly, increased market value is realized through higher final body weights and improved flock uniformity, resulting in greater total biomass and potentially higher market prices per bird. Lastly, improved livability, marked by a 5.1% reduction in mortality, directly increases the number of marketable birds per production cycle, maximizing the return on initial investments in chicks and starter feeds. These benefits collectively contribute to the improved financial outcome.
For small-scale producers maintaining flocks of 100 birds, these combined benefits could generate additional net profits of Rs. 2,500-3,000 per production cycle. This represents a substantial economic impact for rural poultry keepers, where such amounts may constitute a significant portion of household income. Importantly, these economic benefits are achievable without requiring capital-intensive infrastructure upgrades, making probiotic supplementation particularly accessible for resource-limited smallholder operations.
The demonstrated return on investment suggests that probiotic adoption could serve as a key strategy for enhancing the economic sustainability of small-scale poultry production systems. Future research should focus on optimizing supplementation protocols to maximize these economic benefits while maintaining the demonstrated improvements in production efficiency and animal health.
Based on our findings, we recommend the following implementation strategies to maximize benefits. Firstly, early initiation of supplementation is crucial, and we suggest beginning by week 3 to capitalize on critical growth periods. Secondly, consistent dosing is essential, and maintaining a rate of 5 beads/bird/day throughout the production cycle will help ensure optimal results. Additionally, quality control measures should be implemented to ensure proper storage of probiotics, thereby maintaining their viability and efficacy. Finally, regular monitoring of performance metrics is necessary to track and quantify the benefits of supplementation, allowing for data-driven decision-making and adjustments as needed. By following these strategies, producers can optimize the effectiveness of probiotic supplementation.
The results strongly support the incorporation of probiotics as part of sustainable poultry production systems. Particularly in resource-limited settings, this intervention offers a practical way to enhance productivity while reducing reliance on antibiotics and other growth promoters.
Conclusion
The present study clearly indicates that supplementation of Probeads-EC, a probiotic formulation, improves the performance of TANUVAS Aseel chicks by enhancing body weight gain, feed efficiency, and livability percentage. The results suggest that probiotic supplementation can be a valuable strategy for improving poultry production, particularly in rural and backyard systems. The study's findings have important implications for the development of sustainable and efficient poultry production systems and highlight the potential benefits of probiotic supplementation for small-scale poultry farmers.
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