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Effect of Beetroot (Beta vulgaris) Juice Supplementation on Growth Performance, Carcass Characteristics, and Haemato-Biochemical Profile of Broiler Chickens




ABSTRACT
The present experiment was conducted to evaluate the effect of beetroot juice supplementation on the growth performance, carcass characteristics and haemato-biochemical profile of broiler chickens. One hundred and ninety-two (192) day-old broiler chicks (Vencobb-430Y) were randomly allocated to four dietary treatments, with 48 birds per treatment and four replicates of 12 chicks each. The dietary treatments were T1: basal diet (as per Bureau of Indian Standards, 1992), T2: basal diet + 0.25 ml of beetroot juice in water/bird/day, T3: basal diet + 0.5 ml of beetroot juice in water/bird/day and T4: basal diet + 1.0 ml of beetroot juice in water/bird/day. The parameters studied were body weight, feed intake, feed conversion ratio, carcass characteristics, haemato-biochemical profile and return over feed cost. The final body weight, overall body weight gain and total feed intake did not differ significantly (P > 0.05) among the treatment groups. The overall FCR values were 1.72, 1.69, 1.63 and 1.61 in the T1, T2, T3 and T4 groups, respectively, indicating a numerical (P > 0.05) improvement in feed conversion efficiency with increasing levels of beetroot juice in drinking water. No significant (P > 0.05) effects were observed on dressing weight, dressing percentage or the weights of the liver, heart, gizzard, kidney and spleen. Serum glucose levels differed significantly (P < 0.05) among the treatment groups, with birds in the T4 group having the lowest glucose concentration. Serum concentrations of total protein, albumin, globulin, triglycerides, total cholesterol, SGPT and SGOT were not influenced (P > 0.05) by beetroot juice supplementation. Compared with the T1 group (control), the return over feed cost was 10.56%, 35.57% and 47.17% higher in the T2, T3 and T4 groups, respectively. Based on the results of this study, beetroot juice supplementation in the drinking water of broiler chickens did not affect final body weight or body weight gain; however, it numerically improved feed conversion efficiency and return over feed cost. Beetroot juice supplementation significantly lowered the serum glucose level and did not affect the carcass characteristics of broiler chickens.
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1. INTRODUCTION
In India, poultry rearing provides income for many landless labourers and smallholder farmers in rural areas. The poultry population in India is 851.81 million (Department of Animal Husbandry and Dairying, 2019). According to the Department of Animal Husbandry and Dairying (2025), poultry meat accounted for about 49% of the total meat production of 10.50 million tonnes during 2024–2025. Poultry products, such as eggs and meat, contribute significantly to human nutrition (Siddiqui et al., 2024). In-feed antibiotics are used in broiler chickens to control enteric diseases, enhance growth performance and reduce production costs (Muneeb et al., 2025). However, the use of antibiotic growth promoters has led to antibiotic residues in poultry products and the development of antimicrobial resistance (Zheng et al., 2025). With increasing awareness, consumers are demanding animal products free from antibiotic residues. In this context, beetroot may be explored as a plant-derived phyto-additive and growth promoter in poultry.
Broiler farming can support rural livelihoods, although productivity and profitability depend on appropriate management practices (Momy et al., 2025). Plant-derived feed additives are being investigated as alternatives to antibiotic growth promoters, but their efficacy may vary with botanical source, composition, dosage and mode of administration (Wang et al., 2024; Obianwuna et al., 2024). Plant-derived supplements administered through drinking water have also been evaluated for their effects on growth and haemato-biochemical responses in broilers, supporting the assessment of other botanical preparations under controlled conditions (Debbarma et al., 2025). A recent meta-analysis further indicated that plant-extract supplementation may influence growth performance, gut microbial characteristics and blood parameters in broilers, although responses vary among extract sources and inclusion levels (Hayat et al., 2025).
Beetroot (Beta vulgaris L.) is a herbaceous, flowering biennial species that was formerly classified within the family Chenopodiaceae but is now assigned to the family Amaranthaceae. It is a commercially important root vegetable comprising numerous cultivars, with storage-root colours varying from yellow to deep red (Gokhale & Lele, 2014). Beetroot is also a major industrial crop in temperate regions and contributes approximately one-third of the global sugar supply. According to the Food and Agriculture Organization of the United Nations (2018), global beetroot production reached 277.23 million tonnes in 2016. In India, beetroot production was estimated at 23 million metric tonnes during 2022–2023 (Agricultural and Processed Food Products Export Development Authority, 2024). It is valued for its medicinal properties and juice and is known by several common names, including beet, chard, sea beet, spinach beet, garden beet, white beet and chukander (Kumar, 2015). Beetroot is particularly rich in vitamins A, B and C, as well as folic acid, iron, magnesium, calcium and potassium. It also contains betalains, flavonoids, polyphenols, saponins and inorganic nitrate (Jiang et al., 2024). Beetroot has a high antioxidant capacity attributable to betalains, flavonoids and polyphenolic acids. It also contains high levels of catechins and polyphenolic acids. The measured quantities of total phenolics, flavonoids and betalains were 45.68 mg gallic acid equivalents/g, 25.89 mg rutin equivalents/g and 4.09 mg betanin and 7.32 mg vulgaxanthin I, respectively. Beetroot may improve digestive health and lipid metabolism and inhibit lipid peroxidation. Supplementation with beetroot in pellet or juice form has shown encouraging results for broiler growth performance, feed conversion ratio, haemato-biochemical profile and carcass characteristics (Kumari et al., 2014; Grace et al., 2020; Waiz, 2023). However, few studies have investigated beetroot juice as a natural growth promoter in India. Therefore, the present study was conducted to evaluate the effect of beetroot juice supplementation in drinking water on the growth performance, carcass characteristics and haemato-biochemical profile of broiler chickens.

2. MATERIALS AND METHODS
2.1 Birds and Experimental Design 
One hundred and ninety-two day-old broiler chicks (Vencobb 430Y) were weighed on arrival and randomly allocated to four treatment groups, with 48 birds per treatment and four replicates of 12 chicks each. The dietary treatments were T1: basal diet (as per Bureau of Indian Standards, 1992), T2: basal diet + 0.25 ml of beetroot juice in water/bird/day, T3: basal diet + 0.5 ml of beetroot juice in water/bird/day and T4: basal diet + 1.0 ml of beetroot juice in water/bird/day. The experiment lasted 42 days.
2.2 Preparation of Beetroot Juice
Fresh beetroot was purchased from a local market, peeled, rinsed and chopped into small cubes to facilitate juicing. The juice was extracted using a clean cotton cloth. Approximately 64 ml of juice was obtained from 100 g of fresh beetroot. The juice was prepared daily and offered fresh to the experimental birds.
2.3 Management of Experimental Birds
The poultry house and equipment were thoroughly cleaned, disinfected and limed before the arrival of the chicks. Standard management practices were adopted throughout the experimental period. All birds were vaccinated against Gumboro disease on days 7 and 14 and Newcastle disease on days 21 and 28. The broilers were fed pre-starter feed up to 7 days of age, starter feed from days 8 to 21 and finisher feed from days 22 to 42. Feed was offered twice daily at 08:30 and 16:00 h, while clean drinking water was available ad libitum.
2.4 Data Collection and Observations
Individual body weights (g/bird) were recorded on day 1 and subsequently at weekly intervals throughout the experimental period. Weekly body weight gain (g/bird) was calculated as the difference between the body weight recorded in the current week and that of the preceding week. The quantities of feed offered and feed residues remaining after 24 hours were recorded daily. Average daily feed intake (g/bird/day) was determined by subtracting the quantity of residual feed from the quantity of feed offered and dividing the resulting value by the number of birds in each replicate. Feed conversion ratio (FCR) was calculated as the ratio of feed intake per bird (g) to body weight gain per bird (g). Return over feed cost was estimated as the difference between the revenue generated from the sale of birds and the total feed expenditure incurred during the experimental period. Representative samples of the pre-starter, starter and finisher diets were analysed for their proximate composition (Table 1) in accordance with the standard procedures prescribed by the Association of Official Analytical Chemists (AOAC International, 2023).


Table 1. Proximate composition of basal diet fed to experimental broiler chicken birds 
	Composition
	Pre-starter feed
	Starter feed
	Finisher feed

	Dry matter
	93.78
	93.24
	92.38

	Crude protein
	23.12
	22.67
	20.36

	Ether extract
	3.32
	3.84
	3.74

	Crude fiber
	3.68
	3.52
	4.69

	Total ash
	7.18
	7.26
	6.48

	Nitrogen free extract
	61.95
	62.95
	64.82



On day 42 of the experimental period, eight birds from each treatment group (two birds selected randomly from each replicate) were chosen for carcass and blood analyses. Prior to slaughter, the selected birds were deprived of feed for 12 hours while having free access to drinking water, after which their live body weights were recorded as pre-slaughter weights. The birds were humanely slaughtered by decapitation, and feathers were removed following scalding. The carcasses were subsequently eviscerated, and the eviscerated carcass weight, including the giblets, was recorded to determine the dressing percentage according to the procedure described by Gosai et al. (2023).
The visceral organs, including the liver, heart, spleen, kidneys and gizzard, were carefully excised and individually weighed using a calibrated electronic balance. The relative weights of these organs were used to assess the influence of the dietary treatments on organ development and physiological status.
At the conclusion of the experiment, blood samples were collected from the same eight birds per treatment for haematological and serum biochemical analyses. Haemato-biochemical parameters were determined following the methodology described by Patel et al. (2024). Whole blood samples were analysed for haemoglobin concentration and haematocrit values, whereas serum samples were evaluated for glucose, total protein, albumin, cholesterol, triglycerides, serum glutamic oxaloacetic transaminase (SGOT) and serum glutamic pyruvic transaminase (SGPT) concentrations using commercially available diagnostic kits in accordance with the manufacturers' instructions.

2.5 Data Analysis 

The experimental data were subjected to statistical analysis following the standard procedures described by Snedecor and Cochran (1989). Statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS) software, version 20.0 (IBM Corp., Armonk, NY, USA). A one-way analysis of variance (ANOVA) was conducted to evaluate the effects of the experimental treatments on the measured parameters. Where significant treatment effects were detected, differences among treatment means were compared using Duncan’s multiple range test (Duncan, 1955). Results are presented as mean values, and statistical significance was declared at P < 0.05.

3. RESULTS AND DISCUSSION
3.1 Growth Performance 
The effect of beetroot juice supplementation in drinking water on the growth performance of broiler chickens is presented in Table 2. The final body weights of broiler chickens at six weeks of age were 2423.17, 2438.59, 2494.37 and 2522.39 g/bird in the T1, T2, T3 and T4 groups, respectively. The overall body weight gains were 2380.74, 2396.59, 2452.28 and 2481.00 g/bird in the T1, T2, T3 and T4 groups, respectively. Final body weight and overall body weight gain did not differ significantly (P > 0.05) among the treatment groups. An improvement in the body weight of birds supplemented with beetroot juice was anticipated because of the concentrated nutrients and bioactive components present in beetroot juice. Beetroot is highly nutritious and is rich in fat-soluble vitamins, such as vitamins A, B and C, as well as essential minerals, including folic acid, iron, magnesium, calcium and potassium. Its bioactive compounds, particularly polyphenols and betanin, exhibit strong antioxidant properties that can enhance animal metabolism, promote growth and improve overall performance by neutralising free radicals (Murad & Beski, 2025). However, in the present study, no improvement in the body weight of broiler chickens was observed following beetroot juice supplementation at different doses in drinking water. This may have been due to differences in beetroot varieties and the forms of supplementation used by different researchers. Consistent with the present findings, Kumari et al. (2014) and Emam (2018) found no significant effect of sugar beet pulp on the growth performance of broiler chickens. In contrast, Grace et al. (2020) found that broiler chickens supplemented with beetroot juice had a higher final body weight (2110 g) than those in the control group (1712 g). In addition, Waiz (2023) reported a significant (P < 0.05) increase in the average final body weight of Kadaknath birds supplemented with different levels of beetroot juice in drinking water.


Table 2. Effect of beetroot juice supplementation on growth performance of broiler chickens
	Age in weeks
	Treatments
	SEM
	P value

	
	T1
	T2
	T3
	T4
	
	

	Body weights (g/bird)
	

	Initial
	42.44
	42.00
	42.08
	41.40
	0.19
	0.29

	1st
	162.73
	165.30
	167.27
	170.92
	1.19
	0.08

	2nd
	436.81
	447.48
	452.31
	458.58
	3.34
	0.12

	3rd
	826.66
	839.69
	851.15
	860.17
	5.69
	0.18

	4th
	1293.41
	1308.90
	1325.56
	1340.10
	12.33
	0.61

	5th
	1795.53
	1809.07
	1856.57
	1876.13
	15.91
	0.24

	6th
	2423.17
	2438.59
	2494.37
	2522.39
	29.65
	0.65

	Body weight gain (g/bird)
	

	1st
	120.29
	123.29
	125.19
	129.52
	1.30
	0.06

	2nd
	274.08
	282.19
	285.04
	287.67
	2.50
	0.26

	3rd
	389.85
	392.21
	398.84
	401.59
	4.69
	0.83

	4th
	466.75
	469.21
	474.42
	479.93
	8.60
	0.96

	5th
	500.17
	502.12
	531.01
	536.04
	12.34
	0.67

	6th
	627.65
	629.53
	637.79
	646.27
	27.37
	0.10

	Overall
	2380.74
	2396.59
	2452.28
	2481.00
	29.65
	0.64


T1: basal diet; T2: basal diet + 0.25 ml beetroot juice in water/bird/day; T3: basal diet + 0.5 ml beetroot juice in water/bird/day; T4: basal diet + 1.0 ml beetroot juice in water/bird/day

3.2 Feed Intake and Feed Conversion Ratio
The effect of beetroot juice supplementation in drinking water on feed intake and feed conversion ratio (FCR) in broiler chickens is shown in Table 3. The total feed intakes were 4037.69, 4004.88, 3956.19 and 3933.67 g/bird in the T1, T2, T3 and T4 groups, respectively, with no significant (P > 0.05) effect of beetroot juice supplementation on feed intake. Consistent with the present findings, Jiménez-Moreno et al. (2013) observed no significant difference among the treatment groups in feed intake following beetroot supplementation. In contrast, Grace et al. (2020) found that feed intake decreased significantly (P < 0.05) following supplementation with 10, 20 and 30 ml of beetroot juice in drinking water compared with the control diet. Waiz (2023) also noted that increasing amounts of beetroot juice led to lower feed consumption by the experimental birds. Beetroot contains several secondary metabolites, including tannins, saponins, alkaloids, flavonoids, glycosides, steroids and terpenoids (Salamatullah et al., 2021). The decrease in feed consumption may be attributable to substances such as saponins, which can impart a bitter taste; consequently, chickens may reduce their feed intake when beetroot juice is provided at higher levels.
The overall FCR values were 1.72, 1.69, 1.63 and 1.61 in the T1, T2, T3 and T4 groups, respectively, indicating a numerical (P > 0.05) improvement in feed conversion efficiency with increasing levels of beetroot juice in drinking water. The numerically improved FCR may be attributable to the numerically increased body weight gain combined with reduced feed intake in the beetroot-juice-supplemented groups. Beetroot may suppress harmful intestinal microorganisms, thereby creating a healthier gut environment that supports improved feed conversion efficiency (Murad & Beski, 2025). These findings are consistent with those of several other researchers (Jiménez-Moreno et al., 2013; Kumari et al., 2014; Koschayev et al., 2019; Grace et al., 2020). However, Abdel-Hafeez et al. (2018) and Emam (2018) reported significantly improved feed efficiency in broiler chickens fed sugar beet pulp.

Table 3. Effect of beetroot juice supplementation on feed intake and feed conversion ratio in broiler chickens
	Age in weeks
	Treatments
	SEM
	P value

	
	T1
	T2
	T3
	T4
	
	

	Feed intake (g/bird)
	

	1st
	131.23
	131.23
	131.23
	131.23
	-
	-

	2nd
	372.58
	371.69
	366.79
	362.56
	6.931
	0.96

	3rd
	586.23
	580.98
	576.50
	569.77
	10.31
	0.96

	4th
	812.21
	805.02
	800.63
	794.08
	13.90
	0.98

	5th
	940.85
	932.77
	906.58
	903.42
	11.66
	0.39

	6th
	1194.60
	1183.19
	1174.47
	1172.60
	15.89
	0.97

	Overall
	4037.69
	4004.88
	3956.19
	3933.67
	37.16
	0.79

	Feed conversion ratio
	

	1st
	1.09
	1.07
	1.05
	1.01
	0.01
	0.06

	2nd
	1.36
	1.32
	1.29
	1.26
	0.03
	0.65

	3rd
	1.51
	1.50
	1.45
	1.42
	0.03
	0.79

	4th
	1.75
	1.72
	1.70
	1.67
	0.05
	0.94

	5th
	1.89
	1.89
	1.71
	1.70
	0.05
	0.42

	6th
	1.91
	1.88
	1.85
	2.04
	0.10
	0.95

	Overall
	1.72
	1.69
	1.63
	1.61
	0.02
	0.38


T1: basal diet; T2: basal diet + 0.25 ml beetroot juice in water/bird/day; T3: basal diet + 0.5 ml beetroot juice in water/bird/day; T4: basal diet + 1.0 ml beetroot juice in water/bird/day

3.3 Carcass Characteristics
The effects of beetroot juice supplementation in drinking water on the carcass traits of broiler chickens are presented in Table 4. No significant (P > 0.05) effects were observed on dressing weight or dressing percentage among the treatments. Furthermore, liver, heart, gizzard, kidney and spleen weights were not significantly affected (P > 0.05) by beetroot juice supplementation. Consistent with the present findings, Kumari et al. (2014) observed no significant (P > 0.05) effects on carcass traits, such as dressing weight and dressing percentage, among treatment groups supplemented with sugar beet, neem leaf, linseed and coriander. Abdel-Hafeez et al. (2018) observed that supplementation with beetroot pulp, with or without an enzyme, had no significant (P > 0.05) effect on carcass yield or dressing percentage. Grace et al. (2020) similarly reported no significant (P > 0.05) effects following supplementation with different levels of beetroot juice in broiler chickens.

Table 4. Effect of beetroot juice supplementation on carcass characteristics of broiler chickens
	Particulars
	Treatments
	SEM
	P value

	
	T1
	T2
	T3
	T4
	
	

	Pre-slaughter weight (g)
	2329.75
	2331.50
	2419.75
	2473.00
	69.61
	0.87

	Dressed weight (g)
	1654.93
	1661.50
	1757.63
	1801.10
	55.49
	0.76

	Dressing %
	71.04
	71.26
	72.64
	72.83
	1.12
	0.91

	Organ weights (g)

	Heart
	15.80
	15.74
	13.93
	16.93
	0.49
	0.19

	Liver
	59.38
	50.50
	51.25
	53.88
	1.46
	0.12

	Gizzard
	51.88
	44.63
	44.13
	49.50
	1.62
	0.26

	Spleen
	3.02
	2.86
	2.59
	2.89
	0.17
	0.84

	Kidney
	5.01
	3.90
	4.05
	3.99
	0.18
	0.10

	Organ weights (% of live body weight)

	Heart
	0.59
	0.59
	0.52
	0.64
	0.02
	0.50

	Liver
	2.23
	1.91
	1.93
	2.05
	0.06
	0.19

	Gizzard
	1.93
	1.67
	1.68
	1.88
	0.05
	0.18

	Spleen
	0.11
	0.11
	0.10
	0.11
	0.01
	0.74

	Kidney
	0.19
	0.15
	0.15
	0.15
	0.01
	0.28


T1: basal diet; T2: basal diet + 0.25 ml beetroot juice in water/bird/day; T3: basal diet + 0.5 ml beetroot juice in water/bird/day; T4: basal diet + 1.0 ml beetroot juice in water/bird/day

3.4 Haemato-biochemical Profile
Haemoglobin and haematocrit concentrations were not affected (P > 0.05) by beetroot juice supplementation in broiler chickens (Table 5). Serum glucose levels differed significantly (P < 0.05) among the treatment groups, with birds in the T4 group having the lowest glucose concentration compared with the other treatment groups. The decrease in serum glucose with increasing beetroot juice supplementation may be attributable to enhanced oxygen supply to tissues, increased redox activity and the consequent activation of metabolic pathways, collectively contributing to improved blood respiratory function in the experimental groups (Koschayev et al., 2019). Higher blood glucose levels are often associated with chronic stress, which triggers cortisol release and, in turn, increases blood glucose concentration. The lower glucose level in T4 birds indicates the stress-relieving effect of beetroot juice. The present results agree with those of Bakari et al. (2019), Grace et al. (2020) and Waiz (2023), who observed significantly reduced serum glucose levels in experimental birds fed beetroot. Serum concentrations of total protein, albumin, globulin, triglycerides, total cholesterol, SGPT and SGOT were not influenced (P > 0.05) by beetroot juice supplementation. These results indicate that beetroot juice supplementation did not alter protein metabolism or liver function in broiler chickens.

Table 5. Effect of beetroot juice supplementation on haemato-biochemical profile of broiler chickens
	Particulars
	Treatments
	SEM
	P value

	
	T1
	T2
	T3
	T4
	
	

	Haemoglobin (g/dL)
	8.15
	8.54
	8.84
	9.25
	0.18
	0.17

	Haematocrit (%)
	24.44
	25.63
	26.50
	27.75
	0.54
	0.17

	Glucose (mg/dL)
	272.18b
	263.41b
	260.53b
	228.57a
	5.99
	0.04

	Total protein (g/dL)
	4.04
	3.86
	4.25
	4.10
	0.08
	0.39

	Albumin (g/dL)
	1.50
	1.53
	1.62
	1.70
	0.04
	0.35

	Triglycerides (mg/dL)
	123.73
	113.87
	102.49
	98.00
	4.51
	0.18

	Cholesterol (mg/dL)
	184.40
	183.39
	180.00
	156.77
	5.70
	0.28

	SGPT (U/L)
	8.30
	7.37
	7.08
	6.95
	0.24
	0.18

	SGOT (U/L)
	290.72
	272.67
	265.98
	249.36
	7.19
	0.24


a, b, Means in the same row with different superscript are significantly different. 
T1: basal diet; T2: basal diet + 0.25 ml beetroot juice in water/bird/day; T3: basal diet + 0.5 ml beetroot juice in water/bird/day; T4: basal diet + 1.0 ml beetroot juice in water/bird/day

3.5 Return over Feed Cost (ROFC)
The effect of beetroot juice supplementation in drinking water on the return over feed cost in broiler chickens is presented in Table 6. The total feeding costs were ₹213.68, ₹211.99, ₹209.47 and ₹208.37 per bird in the T1, T2, T3 and T4 groups, respectively. Income from the sale of broiler chickens was highest in the T4 group, followed by the T3, T2 and T1 groups. The ROFC values were ₹11.82, ₹13.07, ₹16.02 and ₹17.39/kg body weight in the T1, T2, T3 and T4 groups, respectively. Compared with the T1 group (control), ROFC was 10.56%, 35.57% and 47.17% higher in the T2, T3 and T4 groups, respectively. The higher ROFC in broiler chickens supplemented with beetroot juice in drinking water was attributed to the improved body weights and feed conversion ratio compared with the control group. These results are supported by Emam (2018) and Koschayev et al. (2019), who reported that the inclusion of beetroot pulp in broiler diets reduced feed costs and increased profitability in the treatment groups compared with the control group.

Table 6. Effect of beetroot juice supplementation on return over feed cost in broiler chickens
	Particulars
	Treatments

	
	T1
	T2
	T3
	T4

	Feed intake (g/bird)

	Pre-starter
	131.23
	131.23
	131.23
	131.23

	Starter
	958.80
	952.67
	943.29
	932.33

	Finisher
	2947.66
	2920.98
	2881.67
	2870.10

	Feed cost (Rs./bird) ¥

	Pre-starter
	7.15
	7.15
	7.15
	7.15

	Starter
	51.78
	51.44
	50.94
	50.35

	Finisher
	154.75
	153.35
	151.29
	150.68

	Beetroot cost
	0.00
	0.05
	0.09
	0.19

	Total
	213.68
	211.99
	209.47
	208.37

	Return over feed cost (ROFC)

	Final body weight (g/bird)
	2423.17
	2438.59
	2494.37
	2522.39

	Income from sale of birds¶
	242.32
	243.86
	249.44
	252.24

	ROFC (Rs. /bird)
	28.64
	31.86
	39.97
	43.87

	ROFC (Rs. /kg BW)
	11.82
	13.07
	16.02
	17.39

	ROFC (%) over T1
	-
	10.56
	35.57
	47.17


¥Cost of pre-starter, starter, finisher feed – Rs. 54.50/-, 54.00/- and 52.50/-, respectively; ¶Price of broiler birds – Rs. 100/kg live body weight; T1: basal diet; T2: basal diet + 0.25 ml beetroot juice in water/bird/day; T3: basal diet + 0.5 ml beetroot juice in water/bird/day; T4: basal diet + 1.0 ml beetroot juice in water/bird/day
   
Conclusions
Based on the findings of the present study, supplementation of beetroot juice through drinking water did not significantly influence final body weight, overall body weight gain, dressing weight, dressing percentage, or major organ weights in broiler chickens. The overall feed conversion ratio showed a numerical improvement with increasing levels of beetroot juice supplementation, although the difference was not statistically significant. Among the haemato-biochemical parameters, serum glucose concentration was significantly affected, with the lowest value observed in birds receiving the highest level of beetroot juice. Other blood parameters, including haemoglobin, haematocrit, total protein, albumin, triglycerides, cholesterol, SGPT, and SGOT, remained statistically comparable among the treatment groups. The return over feed cost was numerically higher in beetroot-supplemented groups, particularly at the higher supplementation levels. These results suggest that beetroot juice may be used as a dietary supplement in broiler drinking water, but its practical benefits should be confirmed through further studies with consistent experimental design and broader physiological evaluation.
Limitations
The study was limited to one broiler strain and a 42-day experimental period. Beetroot juice was evaluated at only three supplementation levels, and its chemical composition was not analysed. The study did not assess gut microbiota, antioxidant status, immune response, meat quality or long-term health effects. Some outcomes, including feed conversion ratio and return over feed cost, showed numerical changes without statistical confirmation. Further studies with larger sample sizes, standardised beetroot juice composition and additional physiological parameters are needed.
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