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Abstract
A study was conducted to evaluate the effects of varying levels of dietary crude protein (CP) and metabolizable energy (ME) on the growth performance and blood parameters of Vanaraja chickens. Day-old chicks were randomly assigned to three groups (G1, G2, and G3), with 20 birds in each group. Experimental diets were formulated with three levels of ME (2400, 2600, and 2800 kcal ME/kg), each combined with three levels of CP (16%, 18%, and 20%). Growth performance indicators, including feed intake, body weight, body weight gain, and feed conversion ratio (FCR), were assessed up to 56 days, while blood parameters were analyzed on the final day of the growth phase. The findings reveal that birds in T3 (20% protein, 2800 kcal) demonstrated more favorable haematological and biochemical parameters, indicating efficient nutrient absorption and improved metabolic activity. Elevated RBC and WBC counts in this group suggest enhanced oxygen delivery and stronger immune responses. Additionally, higher serum protein and amino acid concentrations point toward improved protein synthesis and utilization. Despite a rise in cholesterol, triglyceride, and LDL levels in T3. The results indicated that a diet containing 20% CP and 2800 kcal ME/kg significantly enhanced the growth performance of Vanaraja chickens.
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Introduction
Poultry farming is accepted all over the country. It is profitable as it provides profit in a very short interval of time. In addition to generating income, backyard poultry farming plays a vital role in reducing malnutrition among rural communities by providing a valuable source of animal protein. It also contributes to the empowerment of rural women (Besbes et al., 2012). Poultry meat is a highly nutritious food source with a high biological protein value, low fat content, excellent digestibility, and a rich supply of iron and B-group vitamins. Vanaraja is a dual-purpose backyard chicken variety developed by the ICAR-Directorate of Poultry Research, Hyderabad. The Vanaraja breed has gained widespread acceptance among rural communities due to its potential for supplementing household income (Niranjan et al., 2008). Vanaraja, a dual-purpose high-yielding chicken breed, has been effectively adopted across different regions of the country, demonstrating encouraging growth and reproductive traits under backyard rearing conditions (Islam et al., 2014). It also possesses superior organoleptic qualities (Marcu et al., 2013). Proper feed management helps in the proper growth and development of the chicken. Feed containing balanced amount of feed and energy levels give a significant on growth and development. Energy and protein are critical nutrients influencing the growth and overall performance of chickens. Optimal body weight gain has been observed with diets comprising 19% to 21% crude protein (CP) in combination with higher energy levels. Enhancing the levels of dietary energy and protein has also been shown to significantly improve feed conversion efficiency (Gunawardan et al., 2008). 
Materials and Methods
The present study was conducted at poultry unit, School of Agriculture Science, Nagaland University, Nagaland. The research was conducted for 8 weeks to study the feed intake, body weight, body weight gain, feed conversion ratio and blood parameters. Three groups of day old Vanaraja chicks were designated as T1, T2 and T3 and 20 birds were put in each group. In each treatment, 5 replications were there and 4 replicates in each replication. Broken maize, wheat bran, groundnut cake, mustard cake and mineral mixture were used as experimental diet. Experimental diets were formulated in (16%, 18% and 20% protein level) and (2400, 2600 and 2800 Kcal energy level) for treatments T1, T2 and T3. The vaccination of ranikhet disease was done on 7th day and IBD on 14th day. Birds were fed ad libitum. For brooding, bulbs were properly fixed in the brooder. Feed intake was recorded daily, Body weight was recorded fortnightly before give them feed. After 8 weeks of age, blood samples were collected.
Statistical Analysis
The data obtained from the experiment were statistically analyzed by one way analysis of variance (ANOVA) according to Snedecor and Cochran.	Comment by User: Year of publication should be mentioned. And statistical softwared used to analyse?
RESULTS AND DISCUSSION
Live body weights and weight gain
The live body weight (g/bird) was recorded fortnightly (14th day) in different treatment groups which are mentioned in table 1. The body weight and body weight gain was significantly higher in the group having highest levels of protein and energy. The average day old weight of the Vanaraja chicks were 32.8g, 33.6g, 34.4g, 36.5g, 34.2g, 33.4g, 33.15g, 35.0g, 32.35g. The live body weight and body weight gain was significantly higher in treatment groups	Comment by User: It should be written as capital letter – Table 1.
Effect of different level of energy and protein on body weight (g/bird), feed intake (g/bird), weight gain (g/bird) and feed conversion ratio in Vanaraja birds
Table1 Body weight (g/bird)	Comment by User: At what age? And it should be mentioned with its Mean +S.E in all the result tables, so as to desplaye the variation within and among the treatment groups.
	Treatment
Groups
	Fortnight

	
	1
	2
	3
	4

	T1
	110.60
	361.80
	676.40
	1140.0

	T2
	117.20
	371.60
	703.40
	1158.40

	T3
	116.40
	372.60
	806.40
	1255.80



Table 2 Body weight gain (g/bird)
	Treatment
Groups
	Fortnight

	
	1
	2
	3
	4

	T1
	78.60
	251.20
	314.60
	463.60

	T2
	83.80
	254.20
	331.80
	455.00

	T3
	83.80
	256.20
	433.80
	449.40



Table 3 Feed intake (g/bird)
	Treatment
Groups
	Fortnight

	
	1
	2
	3
	4

	T1
	250.80
	385.78
	967.40
	982.80

	T2
	221.20
	397.43
	827.60
	980.81

	T3
	250.20
	343.60
	855.20
	884.50



Table 4 FCR (Feed Conversion Ratio)
	Treatment
Groups
	Fortnight

	
	1
	2
	3
	4

	T1
	3.20
	1.53
	3.07
	2.12

	T2
	2.64
	1.56
	2.49
	2.16

	T3
	2.99
	1.34
	1.97
	1.97



The performance of Vanaraja chicken subjected to varying levels of dietary protein and energy is summarized in Tables. The results revealed a clear influence of the dietary treatments on body weight, body weight gain, feed intake, and feed conversion ratio (FCR) throughout the experimental period.
Body Weight and Weight Gain
At the end of the 8-week trial, the highest body weight was recorded in T3 (1255.80 g), followed by T2 (1158.40 g) and T1 (1140.0 g). A consistent trend was observed across all fortnightly intervals, indicating that birds fed higher protein (20%) and energy (2800 kcal/kg) diets (T3) performed better in terms of body weight. The overall body weight gain also reflected this pattern, with T3 birds achieving a gain of 449.40 g in the final fortnight, compared to 455.00 g in T2 and 463.60 g in T1. Notably, although T3 showed the highest cumulative gain until the 6th week (433.80 g), the gain plateaued during the 6th to 8th week compared to T1. Divya et al. (2023) reported that birds provided with diets containing higher protein levels (22% and 20% CP) demonstrated significantly greater body weight gain (p≤0.05) compared to those fed with lower protein diets.

Feed Intake

Feed intake varied significantly among the treatment groups. During the 2nd fortnight, T1 and T3 showed similar intake levels (250.80 g and 250.20 g, respectively), while T2 consumed less (221.20 g). As the trial progressed, T1 maintained the highest feed intake, reaching 982.80 g in the final phase. T3, despite its superior weight performance, consumed comparatively less feed (884.50 g at 8th week), suggesting better feed utilization efficiency.
Feed conversion ratio was notably better (lower) in T3 across all phases, especially at the 6th week where it reached the lowest value (1.97). In comparison, T1 recorded the highest FCR during the same period (3.07), indicating less efficient feed utilization. The consistently lower FCR in T3 indicates a positive effect of higher dietary protein and energy on nutrient utilization and growth performance. T2 also demonstrated intermediate FCR values throughout, reflecting moderate performance benefits from its dietary regimen (18% protein, 2600 kcal/kg energy).
These findings align with earlier studies (Azizi et al., 2011; Maynard et al., 2023), which reported that increasing dietary protein and energy levels significantly improves broiler growth performance and feed efficiency. The improved FCR and growth in T3 may be attributed to enhanced nutrient digestibility and availability of amino acids necessary for tissue synthesis under higher protein and energy diets.	Comment by User: who
In conclusion, birds in T3 group (20% protein and 2800 kcal/kg ME) exhibited superior growth performance, better feed efficiency, and reduced feed intake compared to other groups. This suggests that higher protein and energy diets can effectively support optimal broiler performance, especially under intensive production systems.

List 1-Effects of different levels of energy and protein on haemato-biochemical parameters in Vanaraja birds
	Parameter
		Groups

	
	T1
	T2
	               T3

	RBC (×10⁶/µL)
	2.39
	2.36
	2.49

	WBC (×10⁶/µL)
	230.40
	236.60
	244.80

	Serum Cholesterol (mg/dl)
	137.88
	153.07
	159.21

	Triglyceride (mg/dl)
	100.95
	133.21
	152.87

	LDL (mg/dl)
	37.66
	45.69
	47.52

	HDL (mg/dl)
	72.20
	84.22
	89.41

	Total serum protein (mg/dl)
	3.85
	4.70
	5.96

	Amino acid (mg/dl)
	30.20
	33.80
	42.40



Haematological Parameters
The haematological parameters, including RBC (Red Blood Cell count) and WBC (White Blood Cell count), varied among the three treatment groups receiving different protein and energy levels. The RBC count ranged from 2.36 to 2.49 ×10⁶/µL, with the highest value observed in T3 (2.49 ×10⁶/µL) and the lowest in T2 (2.36 ×10⁶/µL). The increase in RBC count in T3, which received 20% protein and 2800 kcal energy, suggests an improvement in oxygen-carrying capacity, possibly due to better nutrient assimilation. Similarly, the WBC count increased progressively from 230.40 ×10³/µL (T1: 16% protein, 2400 kcal) to 244.80 ×10³/µL (T3: 20% protein, 2800 kcal), indicating an enhanced immune response in T3. The higher WBC levels in T3 suggest better physiological adaptation and immune function compared to the other groups.
Biochemical Parameters
Serum cholesterol levels increased across the treatments, with T3 (20% protein, 2800 kcal) recording the highest value (159.21 mg/dL) and T1 (16% protein, 2400 kcal) the lowest (137.88 mg/dL). The gradual rise in cholesterol levels might be attributed to dietary factors influencing lipid metabolism. A similar trend was observed in triglyceride levels, which showed a significant increase from 100.95 mg/dL (T1) to 152.87 mg/dL (T3), suggesting a direct impact of higher protein and energy intake on lipid deposition. Perween et al. (2017) reported that serum total cholesterol levels were highest in birds fed diets with elevated protein and energy content, while the lowest levels were observed in those receiving rations with reduced protein and energy.
In terms of lipoproteins, LDL (Low-Density Lipoprotein) levels increased from 37.66 mg/dL (T1) to 47.52 mg/dL (T3), whereas HDL (High-Density Lipoprotein) also showed a steady increase from 72.20 mg/dL (T1) to 89.41 mg/dL (T3). The rise in HDL levels is beneficial, as it plays a crucial role in reverse cholesterol transport and cardiovascular health. However, the simultaneous increase in LDL suggests a potential need for dietary regulation to balance lipid profiles effectively. 
Total serum protein levels showed a marked increase from 3.85 mg/dL (T1) to 5.96 mg/dL (T3), indicating improved protein metabolism and better overall physiological status in T3. The increase in amino acid levels, which ranged from 30.20 mg/dL (T1) to 42.40 mg/dL (T3), further supports the enhanced protein assimilation in T3, likely contributing to better growth and development.
Overall Interpretation
The results indicate that T3 (20% protein, 2800 kcal) exhibited superior haematological and biochemical profiles, suggesting improved nutrient utilization and metabolic efficiency. The higher RBC and WBC counts in T3 reflect better oxygen transport and immune function, while the elevated serum protein and amino acid levels suggest enhanced protein metabolism. Although cholesterol, triglycerides, and LDL levels increased in T3, the concurrent rise in HDL may help mitigate cardiovascular risks. These findings highlight the impact of dietary variations on physiological health, emphasizing the need for balanced nutrient formulations to optimize haematological and biochemical responses in poultry.
Conclusion
Hence, a diet containing 20% crude protein and 2800 kcal ME/Kg was optimum for better growth and development of the Vanaraja chicken.
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