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Performance of broiler chickens fed on thea diet supplemented with Tulsi (Ocimum sanctum) powder

· Abstract
	An experiment titled “To investigate the performance of broiler chickens fed on diets supplemented with Tulsi (Ocimum sanctum) powder” was conducted to assess the effects of various inclusion levels of Tulsi leaf powder on broiler performance. The control group (T1) received a standard basal diet, whereas the other groups were provided with the same diet given supplemented with Tulsi leaf powder at 2.5 g/kg (T2), 5.0 g/kg (T3) and 7.5 g/kg (T4) for a duration of 42 days. Feed intake was recorded daily, and body weights were measured weekly for each replicate. Weight gain and feed conversion ratio (FCR) were calculated accordingly. On the 42nd day, four birds from each treatment were selected for hematological analysis, including WBC, RBC, Hb, HDL, LDL, cholesterol, triglycerides, PVC PCV and MVC MCV levels. Additionally, five birds per treatment were slaughtered to determine carcass traits. The findings revealed that broilers fed diets containing 7.5 g/kg Tulsi leaf powder (T4) achieved the highest growth rate compared to with other groups. This group also exhibited improved Hb and HDL levels and recorded zero mortality by the end of the trial. Moreover, the T4 birds showed the greatest highest carcass, liver, and heart weights. However, the highest benefit-cost ratio (BCR) was observed in the T3 group. Hence, supplementation of broiler diets with 5.0 g/kg Tulsi leaf powder proved was the  most beneficial under the agro-climatic conditions of Nagaland. 
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1. Introduction
	Poultry refers to domesticated birds reared for meat, eggs, feathers and or  other products for human use, including chickens, turkeys, ducks, geese, guinea fowl, pigeons, peafowl, ostriches and quails. Poultry farming is among the most rapidly expanding components of the livestock sector. In 2022–23, India produced about 138.38 billion eggs, placing it third globally in egg production, with a 6.77% increase over 2021–22 and a per-capita availability of around 101 eggs per year. The leading egg-producing states—Andhra Pradesh, Tamil Nadu, Telangana, West Bengal and Karnataka—together account for nearly 65% of national egg output (BAHS Statistics 2023). Meat of the poultryPoultry meat production reached approximately 4.995 M metric tons, representing about 51% of the country’s total meat and showing a growth of around 4.5% from the previous year. The commercial poultry population increased by about 4.5% to 534.74 million birds, reflecting the sector’s strong expansion. Urban areas recorded especially rapid growth, with the overall poultry population rising by 26.5% in cities; commercial poultry increased by about 18% in urban regions and about 4% in rural areas during the same period. Backyard poultry reached 317.07 million birds in 2019, marking an impressive growth of about 45.8% over the previous livestock census. Overall, India’s poultry industry is expanding much faster than the broader agricultural sector, with annual growth rates of roughly 5.6% in egg production and 11.4% in broiler production, compared with aboutto the 1.5–2% growth in agriculture as a whole. This robust performance highlights poultry as a dynamic sub-sector driving income, employment, and nutritional security in the country. 
	Tulsi (Ocimum sanctum), often called the Queen of herbs for its wide range of medicinal effects, is a member of the Lamiaceae family and is commonly known as Holy Basil. It grows best in warm, tropical climates and is extensively cultivated throughout India (Kumari et al., 2020). Tulsi plants have are of  great value in Hindu tradition, where they are venerated as a sacred plant and are frequently worshipped as a manifestation of the divine. It plays an important ceremonial role in Indian culture, forming an integral part of religious, familial, and community rituals such as marriages, daily pujas and sraddha rites, as documented in ancient Indian scriptures and maintained in contemporary practice (Gupta et al., 2002). In Sanskrit, the word Tulsi is interpreted as “the incomparable one,” reflecting the plant’s esteemed status in traditional Indian culture and medicine. Traditionally, all parts of the Tulsi plant have been employed for various medicinal purposes (Shing Singh et al., 2010). Within Ayurveda, one of the principal traditional systems of medicine in India, Tulsi is highly valued for its therapeutic potential and has been recommended for many centuries, including in classical texts such as the Charaka Samhita. Tulsi (Ocimum sanctum) contains a range of bioactive constituents, such as tannins, alkaloids, glycosides, saponins, and volatile oils, which together underpin its diverse medicinal actions. Tulsi leaves also help stabilize cell membranes by limiting degranulation and decreasing histamine release, thereby contributing to their protective and anti-allergic effects (Himalaya Health Care, 2008). Tulsi (Ocimum sanctum) functions as a natural adaptogen, helping the body cope with stress while also supporting and strengthening the immune system (Krishna et al., 2014). Research findings further suggest that regular Tulsi intake is not associated with genotoxic or major organ-toxic effects (Chandrasekaran et al., 2013). Dried Tulsi leaves contain several important phytochemicals, notably β-caryophyllene, β-elemene, and caryophyllene oxide. In addition, the phenolic compound eugenol (1-hydroxy-2-methoxy-4-allylbenzene) is largely responsible for many of Tulsi’s pharmacological actions, including antibacterial, antifungal, antispasmodic, hepatoprotective, cardioprotective, antioxidant, antiemetic, analgesic and anti-stress effects (Prakash and Gupta, 2005).
	 Tulsi is also known for its anti-infertility, anticancer, ant-diabeticanti-diabetic, antimicrobial, and anti-ulcerogenic properties, among others (Joshi et al., 2009; Subramanian et al., 2005; Mondal et al., 2009). ulsi Tulsi (Ocimum sanctum) offers protection against physical stressors like extreme cold, excessive noise, prolonged exercise, ischemia and restraint, as well as chemical stressors from industrial pollutants and heavy metals. It counters psychological stress by improving memory, cognitive performance, and exhibiting anxiolytic and antidepressant effects. Additionally, Tulsi helps manage metabolic stress through the regulation of blood glucose, blood pressure and lipid levels. Its wide-ranging antimicrobial properties make it suitable for applications such as animal feed supplements, mouthwashes, hand sanitizers, water purification, and treating infections in both humans and livestock (Cohen, 2014). Additionally, when included in the diet along with high doses of Gentamicin, Tulsi leaf powder significantly reduces lipid peroxidation, demonstrating its ability to neutralize free radicals (Arivuchelvan et al., 2012). 



2. Material and Methods
	One hundred twenty one-day-old Cobb-440 commercial broiler chicks, sourced from a single hatch in Dimapur, Nagaland, were acquired for the study. These birds had received Marek's disease vaccination at the hatchery and were individually weighed upon arrival before random allocation to dietary treatments. Each treatment consisted of 5 replicates with 6 birds per replication, arranged in a completely randomised design (CRD). The control group received a standard basal diet, while treatment groups were supplemented with Tulsi leaf powder (TLP) at 2.5, 5.0 and 7.5 g/kg of feed.
	 Birds received a standard broiler starter diet from day 0 to 21 and a finisher diet from day 22 to 42. Both starter and finisher rations were sourced from a commercial manufacturer, M/S Royal Enterprise, Eros Lane, Dimapur, Nagaland. Tulsi leaf powder was incorporated into treatment diets at precise rates of 2.5, 5.0 and 7.5 g/kg feed for groups T2, T3 and T4, respectively, while T1 served as the supplemented control; a total of 2.1 kg of powder was obtained from an authorized online vendor and stored in airtight containers. The 120 day-old chicks were allocated across four treatments (30 birds each), with five replicates of six birds per replicate in a completely randomized design. Chicks were brooded for the initial 21 days under a deep litter system, then transferred to cages in the finisher house for the remaining period.
	Chicks were provided a standard broiler starter diet from 0 to 3 weeks of age, followed by a finisher diet from 4 to 6 weeks. Group T1 served as the control and received the supplemented basal diet, whereas T2, T3 and T4 groups were fed a similar basal diet augmented along with Tulsi leaf powder at varying levels. At trial completion, four birds per treatment were randomly selected for blood sampling from the brachial wing vein. The venipuncture site was disinfected with alcohol-soaked cotton wool and approximately 2 mL of blood was drawn using sterile needles into labeled tubes. Serum was separated following standard centrifugation protocols for analysis of HDL, LDL, cholesterol and triglycerides. Heparinized tubes containing anticoagulant were used for haematological parameters, WBC count, RBC count, PCV, MCV and Hb.



2.1.  Statistical analysis
The experimental data obtained will be subjected to statistical analysis to draw a valid interpretation and see the effects of different treatments on various parameters using ANOVA in a Completely Randomized Design described by Snedecor and Cochran (1998). Using the statistical software OPSTAT which was developed by CCS Hisar Agricultural University, Haryana. The differences between any two means were considered significant if the F-test was significant. The critical differences at a 5% level of probability were calculated to test the significance of these differences. 
3. Results and Discussion
3.1.  Body weight
	The weight of one-day-old broiler chicks on the day of arrival was 41.65, 42.42, 44.09 and 43.73g in the T1, T2, T3 and T4 groups, respectively.  The corresponding weights of the birds on the 6th week of age were 2342.77, 2378.13, 2375.70, and 2439.43 g in the T1, T2, T3 and T4 groups, respectively. From the data, T4 was observed the  highest followed by T2, T3 and T1. The body weight in the sixth week was found statistically non-significant among the different treatment groups under prevailing agro-climatic conditions. The findings of Gole (2001) who conducted an experiment on broiler birds for six weeks to evaluate the combined effect of vitamin E and Ocimum sanctum (Tulsi) observed no significant difference between control and treatment in average body weights. A similar finding was reported by Kumar et al. (2012), Bhosale et al. (2015). 
3.2.  Growth Rate
[bookmark: _Hlk167367833][bookmark: _Hlk169083338][bookmark: _Hlk169083362]	The average growth rate on the 6th week for various treatment groups T1, T2, T3 and T4 was recorded as 449.40, 446.40, 520.03 and 573.87 g/week/birds bird, respectively. According to the findings, the T4 group significantly (P<0.05) gained the most body weight, followed by the T3, T1 and T2 groups. The average body weight of the 6th week had a significant difference between T1 and T4 or and between  T2 and T4. However, there was no significant difference between T1 and T2 or  between T2 and T3. The increase in body weight in the fourth and fifth weeks was determined to be non-significant. However, the T4 group showed the best result among other groups in the 4th and 5th week. Similar results regarding the use of Ocimum sanctum (Tulsi) revealed a significant effect on growth rate following the observations of Swathi et al. (2012), Bhosale et al. (2015) and Hasan et al. (2016).

3.3.  Feed consumption 
	Feed consumption (Table 1) during the research period of the experiment was 3486.78, 3558.21, 3632.94 and 3821.48 g per bird for T1, T2, T3 and T4, respectively. The value of feed consumption did not significantly differ in the 6th week of age. However, the highest feed consumption in the T4 group was followed by T3, T2 and T1 the lowest in the group. Similarly, average feed consumption in the 5th week was insignificant non-significant among the different treatment groups under prevailing agro-climatic conditions. The result of the present studies was corroborated by the finding of Thange (2009), who reported a non-significant effect on feed consumption of the birds fed on TLP (Tulsi Leaf Powder) @ 5 gm/kg of the feed. However, Hossain et al. (2021) reported that broilers fed on a diet containing Tulsi leaf had higher feed consumption similar report was found by Kumar et al. (2012), ) and Nath et al. (2012).

3.4.  Feed conversion efficiency (FCE)
[bookmark: _Hlk167368865]	After the sixth week, the values of feed conversion efficiency were 1.91, 2.08, 2.33 and 2.64 for T1, T2, T3 and T4 respectively. The feed conversion efficiency of the broiler birds in the various groups was reported as 0.94, 1.04, 0.96 and 0.96 in the first week, respectively. The statistical analysis showed that the average weekly FCR (Feed Conversion Ratio) during the 4th, 5th and 6th week differed non-significantly among various treatment groups. This indicated that there was no influence of TLP. The results concluded that in the 6th week, the overall FCE value was numerically better in T1 and poorer in T4; however, they did not differ statistically. The value of FCE followed a positive trend with the increase in the Tulsi life leaf powder supplementation level. However, contradictory results were observed by Hossain et al. (2021) and Islam et al. (2021) who reported that the Tulsi leaf powder had significant (P<0.05) feed conversion efficiency among the treatment group.

3.5.  Haematological Parameter  
[bookmark: _Hlk167371114][bookmark: _Hlk167373216]	Table 2 shows that the White Blood Cell (WBC) concentrations in the broiler birds at the end of the 6th week were 222.16, 229.78, 225.25 and 246.30 mm3 for the T1, T2, T3 and T4 groups, respectively. The average values of Haemoglobin (g/dl) concentrations were 14.15, 14.75, 12.60 and 15.55 g/dl for the treatment groups T1, T2, T3 and T4, respectively. The Red Blood Cell (RBC) count in the broiler birds at the end of the 6th week were 2.77, 2.36, 1.62 and 2.82 × 106 µl for the T1, T2, T3 and T4 groups, respectively.  The T4 group exhibited the highest RBC count, followed by T1, T2 and the lowest in the T3 group. The HCT (PCV) values for the T1, T2, T3 and T4 groups were 31.29, 31.13, 33.20 and 38.97%, respectively. The highest HCT value was observed in the T4 group, followed by T3, T1 and the lowest in the T2 group. However, statistical analysis showed no significant difference in the HDL levels between the treated and control groups. The average values of MCV in T1, T2, T3 and T4 were 130.37, 129.33, 130.37 and 133.97 fL, respectively. The MCV value was found to be highest in the T4 group, compared to T3, T1 and lowest in the T2 group. 
	The highest WBC count was observed in the T4 group, followed by T2, T3 and the lowest in the control group (T1). Despite these variations, there was no significant difference. The result of the present study was well corroborated with the findings of the other workers such as Naeem et al. (2022), who had also observed that the normal range of TLC in the broiler supplemented with various levels in the diet does not show a significant difference. In the present study, the differences in the observations might be due to the level of Tulsi leaf powder supplementation, species of Tulsi, the poultry breed and the environmental conditions of the research area. The values of Hb concentration were significantly (P<0.05) greater in the T4 group compared to the T2, T1 groups, and were significantly (P<0.05) lower in the T3 group., according to the given table. There was no significant difference between the T1 and T2 groups or the T2 and T4 groups, but there was a significant difference between T3 and the other treatments. Similar findings were observed by Alom et al. (2015), ) and Hasan et al. (2016), who reported  that the Hb of the broiler chicken fed with Tulsi leaf extract was significantly higher than that of birds fed with only a basal diet. However, there were no significant differences in RBC levels among the T1, T2, T3 and T4 groups. The results of the present study was were well corroborated with the findings of the other workers such as Biswas et al. (2017) and Swathi et al. (2012) who had also observed that RBC values were not significantly different between the control and Tulsi leaf-treated birds of broiler chicken. However, this finding does not agree with Naeem et al. (2022) and Hasan et al. (2016), who found that Tulsi leaf increases the red blood cell count of broiler chickens in the treated group compared to the control group. The differences observed may be attributed to variations in the types of Tulsi leaf powder used, its dosage, the species of broiler birdschicken , and the agro-climatic conditions. However, statistical analysis showed no significant difference in the HDL levels between the treated and control groupsgroup. The result of the present study was well corroborated with the findings of the other workers Swathi et al. (2012), Nath et al. (2012), ) and   Khatun et al. (2013). However, this finding does not agree with Naeem et al. (2022) and Hasan et al. (2016). In the present study, the differences in the observations might be due to the level of Tulsi leaf powder supplementation, species of Tulsi, the poultry breed and the environmental conditions of the research area. However, statistical analysis revealed that there was no significant difference in the MCV value between the treated group groups and control groupsgroup. Similar findings were observed by Swathi et al. (2012), Nath et al. (2012) and Khatun et al. (2013) who observed a non-significant effect in MCV in the group groups supplemented with TLP. However, this finding does not agree with Naeem et al. (2022) who reported that the Tulsi leaf powder had a significant (P<0.05) MCV value among the treatment group groups as compared to the control group.
3.6.  Biochemical parameters
	Table 2 indicates that the HDL concentrations in the broiler birds at the end of the 6th week were 44.88, 44.94, 47.89 and 56.18 mg/dl for the T1, T2, T3 and T4 groups, respectively. Statistical analysis showed a significant difference in HDL levels between the treated groups and the control group, with notable differences between T3 and T4, T2 and T4, and T1 and T4. The cholesterol concentrations in the broiler birds at the end of the 6th week were 160.67, 155.29, 155.83 and 148.39 mg/dl for the T1, T2, T3 and T4 groups, respectively. Cholesterol levels were highest in the T1 group, followed by T3, T2 and lowest in the T4 group. Despite these differences, cholesterol levels did not show a significant variation between the treated groups and the control group. The LDL concentrations in the broiler birds at the end of the 6th week were 78.04, 80.65, 79.03 and 70.05 mg/dl for the T1, T2, T3 and T4, respectively. LDL levels were highest in the T2 group, followed by T3, T1 and lowest in the T4 group. However, there were no significant differences in LDL levels among the T1, T2, T3 and T4 groups. the The  triglyceride concentrations in broiler birds at the end of the 6th week were 123.35, 123.59, 133.10 and 117.50 mg/dl for the T1, T2, T3 and T4 groups, respectively. The results indicated that triglyceride levels did not vary significantly among the different treatment groups. Nevertheless, triglyceride levels tended to decrease with higher levels of Tulsi leaf powder supplementation in the broiler diet.
	The normal range of high-density lipoprotein (HDL) cholesterol in broiler chickens is 93 approximately 90-100 mg/dlmg/dL. The data suggest that HDL levels increased with higher levels of Tulsi leaf powder supplementation, which is beneficial for the health of broiler birds. The result of the present study was well corroborated with the findings of the other workers, such as Mansoub (2011) who had also observed that HDL values either increased or followed an increasing trend with dietary supplementation of Tulsi leaf powder at different levels as compared to the control diet. The observed variation may be attributed to differences in the types and quantities of Tulsi leaf powder used, the species of broiler birds, and the agro-climatic conditions, among other factors. Cholesterol levels decreased with higher levels of Tulsi leaf powder addition in the broiler diet. The typical serum cholesterol level for broiler chickens ranges from 125 to 200 mg/dlmg/dL, and lower cholesterol levels are beneficial for the health of the birds. The result of the present study was well corroborated with the findings of the other researchers such as Swathi et al. (2012), Nath et al. (2012) and Khatun et al. (2013) who had also observed that cholesterol values either decreased or followed a decreasing trend with dietary supplementation of Tulsi leaf at different levels as compared to the control diet. LDL values showed a decreasing trend with increasing levels of Tulsi leaf powder supplementation in the broiler diet. The result of the present study was well corroborated with the findings of the other workers, Swathi et al. (2012), Nath et al. (2012) and Khatun et al. (2013) who had also observed that LDL values either decreased or followed the decreasing trend with dietary supplementation of Tulsi leaf powder at different levels as compared to the control diet. The differences observed may be attributed to variations in the types of Tulsi leaf powder used, its dosage, the species of broiler birds, and the agro-climatic conditions. The normal triglyceride range for broiler chickens is approximately ≤ 150 mg/dlmg/dL. The highest triglyceride level was observed in the T3 group, followed by T2, T1, and the lowest in the T4 group. The result of the present study was well corroborated with the findings of the other workers, Swathi et al. (2012), Nath et al. (2012) and Khatun et al. (2013) who had also observed that triglyceride values either decreased or followed the decreasing trend with dietary supplementation of Tulsi leaf powder at different levels as compared to the control diet.
3.7. [bookmark: _Hlk175039726] Carcass characteristics
[bookmark: _GoBack]The carcass weights of the broiler birds were documented as follows 1.96, 2.07, 2.09 and 2.27 kg/bird for the T1, T2, T3 and T4 groups, respectively. The T4 group exhibited the greatest carcass weight, followed by T3 and T2 groups, with T1 showing the smallest value. The carcass weight was significantly (P<0.05) higher in the T4 group. However, there was a significant difference between the T1 and T4 or T2 and T4. There was no significant difference between T1 and T2.  Table 1 shows that the dressing percentage of the sixth week of broiler birds at the end was 74.14, 75.09, 76.30 and 74.89% for T1, T2, T3 and T4 groups, respectively. The dressing percentage was calculated by including the weights of the gizzard, heart, liver and spleen. Differences in values were observed among the treatment groups, with the highest dressing percentage in the T3 group, followed by T4, T2 and the lowest in the T1 group. Despite these variations, there was no significant difference between the treated groups and the control group. The gizzard weights were 33.20, 33.80, 39.60 and 33.20 g per bird for the T1, T2, T3 and T4 groups, respectively. The T3 group had the highest gizzard weight, followed by T2, T4 and T1, which had the lowest weight. There was no significant difference in gizzard weight among the groups, indicating that Tulsi leaf powder supplementation did not affect the gizzard weight of the broiler birds. The heart weight was recorded as 14.20, 12.80, 14.80 and 16.00 g/bird for the T1, T2, T3 and T4 groups, respectively. The heart weight was highest in the T4 group followed by T3, T1 and lowest in the T2 group. The statistical analysis reveals that no significant difference was observed between the treated group and the control group. The liver weight was 65.40, 59.60, 59.00 and 70.60 g/bird for the T1, T2, T3 and T4 groups, respectively. The liver weight was highest in T4 followed by T1, T2 and the lowest in the T3 group. The statistical analysis reveals that no significant difference was observed between the treated group and the control group.
The spleen weight was 3.80, 4.20, 4.80 and 3.60 g/bird for T1, T2, T3 and T4 groups, respectively, the spleen weight was highest in the T3 group followed by T2, T1 and the least in T4 groups. However, there was no significant difference between the T1, T2, T3 and T4. The results indicated that carcass weight was improved in the groups supplemented with Tulsi leaf powder compared to the control group. The carcass weight increased with higher levels of Tulsi leaf powder in the broiler diet, with the greatest numerical weight observed at the highest supplementation level. These findings are consistent with those of Mansoub (2011) and Hossain et al. (2021), who also reported increased carcass weight with Tulsi leaf powder supplementation compared to control diets. The dressing percentage (%), gizzard, heart, liver and spleen weights showed a decreasing trend with increasing levels of Tulsi leaf powder supplementation. The results were in agreement with the findings of Nath et al. (2012), Vasanthakumar et al. (2013) who also observed either no change or a decreasing trend in the dressing percentage, heart, liver, spleen and gizzard in Tulsi leaf powder supplementation as compared to the control group.




3.8. [bookmark: _Hlk175039756] Mortality and Performance Efficiency Index 
The mortality rate of broiler birds from day old to 6 weeks of age was observed from T₁ four birds died out, T2 three birds died out, T3 one bird died out and no mortality rate was shown in the T4 group. Similar findings were also observed by Naeem et al. (2021). The liveability percentage was recorded as 86.67, 90.00, 96.67 and 100 % for T1, T2, T3 and T4 groups, respectively. Based on liveability results, it may be because of seasons and agro-climatic conditions. For the T1, T2, T3 and T4 groups, the performance efficiency index values were 320.10, 337.59, 356.23 and 366.26, respectively. The T4 group of broiler chickens had the highest performance efficiency index, which was followed by the T3 and T2 groups and the lowest in the T1 group. The observation could, however, have varied according to different bird species, the amount of Tulsi leaf powder used, agro-climatic conditions, etc.
3.9. [bookmark: _Hlk175039797] Economics of Production 
According to T1, T2, T3 and T4, cost of production was recorded as 292.38, 300.38, 306.19 and 324.11 Rs/bird accordingly. The equivalent amounts of Cost of production per kg live weight were 124.92, 124.87, 126.36 and 129.32 rupees per treatment. For the T1, T2, T3 and T4 groups, the net profit was 160.82, 154.72, 172.71 and 159.49 rupees, respectively; and the net profit per kilogram of live weight of the bird was 65.08, 65.13, 63.64 and 60.68 rupees respectively. From the data,  given above it was noticed noted that, the total cost of production per bird was highest in T4 followed by T3, T2 and lowest in the T1 group. The cost of production per kg live weight was highest in T4 which was Rs 129.32 and lowest in T2 which was Rs 124.87. The net profit per kg live weight of the broiler was observed higher in the T3 group which was Rs 171.71 followed by T1, T4 and T2 respectively. From the above data, it was found that the benefit-cost ratios of T1, T2, T3 and T4 were 1.55, 1.52, 1.56 and 1.50 respectively. The best BCR ratio treatment was T3 followed by T1, T2 and the lowest in T4, these findings are in similar with to those of Gohel et al., (2019).


Where is the feed composition Table?????????




Table 1. Production performance of broiler chicken on diet supplemented with Tulsi leaf powder on different groups of treatment 
	Parameters
	Treatments

	
	Week
	T1
	T2
	T3
	T4

	
Body weight (Kg.g /Birds/Week)
	Day old
	41.65
	42.42
	44.09
	43.73

	
	6th
	2342.8
	2378.1
	2375.7
	2439.4

		Comment by Dr.Kout: How come??????????
Body weight gain (g/birds/week)
	Day old
	109.02
	105.55
	110.11
	107.1

	
	6th
	449.40b
	446.40b
	520.23ab
	573.87a

		Comment by Dr.Kout: How come??????????
Feed intake (Kg.g /Birds/week)
	Day old
	102.27
	109.7
	105.6
	102.37

	
	6th
	983.31
	1055.69
	1071.06
	1157.03

		Comment by Dr.Kout: How come???????????
FCR (%)
	Day old
	0.94	Comment by Dr.Kout: How can you calculate BWG , FI and FCR on day old ?????????????????????? 
	1.04
	0.96
	0.96

	
	6th
	1.91
	2.08
	2.33
	2.64	Comment by Dr.Kout: How is there no significant difference in FCR between T1(1.91) and T4?

	Mortality (%)
	6th
	13.33
	10
	3.33
	0

	Liveability (%)
	6th
	86.67
	90
	96.67
	100

	Performance Index
	6th
	320.1
	337.59
	356.23
	366.26

	Dressing (%)
	6th
	74.14
	75.09
	76.3
	74.89

	Carcass weight (Kg)
	6th
	1.96b
	2.07b
	2.09ab
	2.27a

	Heart (gram)
	6th
	14.2
	12.8
	14.8
	16

	Liver (gram)
	6th
	65.4
	59.6
	59
	70.6

	Gizzard (Gram)
	6th
	33.2
	33.8
	39.6
	33.2

	Spleen (gram)
	6th
	3.8
	4.2
	4.8
	3.6


 Means bearing different superscripts (a, b) in a column differ significantly (P<0.05)

Table 2. Haematological and Biochemical blood parameters of broiler chicken in different treatment groups
	Hematological  Characteristics

	a) Blood Parameters 
	Treatments

	
	     T1          T2              T3            T4

	White Blood Cell (*102/µl)
	222.16
	229.78
	225.1
	246.3

	Hemoglobin (g/dldL) 
	14.15b
	 14.75ab
	12.60c
	15.55a

	Red Blood Cell (*10^6/mm3)
	2.77
	2.36
	1.62
	2.82

	Packed Cell Volume (PCV) -%
	31.29
	31.13
	33.2
	38.97

	Mean Corpuscular Volume (fLMCV)
	130.37
	129.33
	130.37
	133.97

	b) Biochemical parameters 

	High-Density Lipoprotein (HDL)- mg/dldL
	44.88b
	  44.94b
	47.89b
	56.18a

	Total Cholesterol (mg/dldL)
	160.67
	155.29
	155.83
	148.39

	Low-Density Lipoprotein (LDL)- mg/dldL
	78.04
	80.65
	79.03
	70.05

	Triglyceride  mg/dldL)
	123.35
	123.59
	133.1
	117.5


Means bearing different superscripts (a, b, c) in a column differ significantly (P<0.05).

Table. 3. Relative economics of broiler birds in different treatment groups
	Particulars
	Treatment Groups

	
	T1
	T2
	T3
	T4

	Cost of production/bird (Rs.)
	292.38
	300.38
	306.19
	324.11

	Cost of production per kg live weight (Rs.)
	124.92
	124.87
	126.36
	129.32

	Profit per bird (Rs.)
	160.82
	154.72
	171.71
	159.49

	Net profit per kg live weight (Rs.)
	65.08
	65.13
	63.64
	60.68

	Benefit Cost Ratio
	1.55
	1.52
	1.56
	1.49



4. Conclusion 
	The broilers fed with Tulsi leaf powder at 7.5 g/kg (T4) showed the highest growth rate and improved Hb and HDL levels, along with no mortality. The T4 group also exhibited the highest carcass weight, liver, and heart weights, indicating superior production parameters. Despite the superior performance of T4 in several aspects, the T3 group (5.0 g/kg Tulsi) yielded the best benefit-cost ratio. Therefore, supplementing broiler diets with Tulsi leaf powder at 5.0 g/kg feed was deemed most beneficial under the specific agro-climatic conditions of Nagaland.

5. Data availability:
Data can be made available on authentic requirement basis.

6. Ethics: 
The study complied with ethical standards for invasive evaluations and treatments of broiler poultry birds’ wellbeing. 
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