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Abstract	Comment by Anil Singh: The abstract should be concise and informative. It should not exceed 300 words in length. It should briefly describe the purpose of the work, techniques and methods used, major findings with important data and conclusions. Different sub-sections, as given below, should be used.	Comment by Anil Singh: Arial, Bold, 11 font, left aligned, caps
Present experiment was conducted for fourteen weeks to discern the effect of Ovirich supplement on production performance and nutrient utilization in White Leghorn birds (Number 90; 22 weeks age) which were divided into three treatment groups using completely randomized design (CRD). The control group (T1) received the basal diet without any supplementation, while in treatment groups T2 and T3; the basal diet was supplemented with 0.75 kg and 1.0 kg of Ovirich supplement per ton of basal feed, respectively. In the last week, metabolic trial was conducted. Significant differences (P≤0.05) were observed in net feed efficiency index, digestibility of dry matter, organic matter, crude protein and ether extract. Feed cost per dozen eggs was lower in the T2 supplemented group. It can be concluded that Ovirich at an inclusion level of 0.75 kg/ ton in the basal diet improves feed efficiency in White Leghorn layers.	Comment by Anil Singh: SAMPLE ABSTRACT:

Aims: Here clearly write the aims of this study. Sample: To correlate platelet count, splenic index (SI), platelet count/spleen diameter ratio and portal-systemic venous collaterals with the presence of esophageal varices in advanced liver disease to validate other screening parameters.
Study design:  Mention the design of the study here.
Place and Duration of Study: Sample: Department of Medicine (Medical Unit IV) and Department of Radiology, Services Institute of Medical Sciences (SIMS), Services Hospital Lahore, between June 2009 and July 2010.
Methodology: Please write main points of the research methodology applied. Sample: We included 63 patients (40 men, 23 women; age range 18-75 years) with liver cirrhosis and portal hypertension, with or without the medical history of gastrointestinal bleeding. Clinical as well as hematological examination (platelet count) and ultrasonography (gray as well as color Doppler scale including splenic index and splenorenal/ pancreaticoduodenal collaterals) was done besides upper GI endoscopy for esophageal varices. Platelet count/spleen diameter ratio was also calculated.
Results: Kindly make sure to include relevant statistics here, such as sample sizes, response rates, P-values or Confidence Intervals. Do not just say "there were differences between the groups". sample: Significant increase in mean splenic index from low (86.7 +/- 27.4) to high (94.7 +/- 27.7) grade varices was documented. Opposite trend was found with platelets (120.2 +/- 63.5 to 69.8 +/- 36.1) and platelets/ splenic diameter ratio (1676.7 to 824.6) declining significantly. Logistic regression showed splenic collaterals and platelets are significantly but negatively associated with esophageal varices grades.
Conclusion: Non-invasive independent predictors for screening esophageal varices may
     Keywords: Ovirich; feed intake; production performance; nutrient utilization; White leghorn 	Comment by Anil Singh: Arial, inclined, 10 font, justified
1. INTRODUCTION 	Comment by Anil Singh: Arial, normal, 10 font, justified
       In recent decades, the widespread use of antibiotics as growth promoters in animals has led to the emergence of antibiotic-resistant bacteria in animal-derived products. With the ban on antibiotics as growth promoters in poultry feed, alternative supplements such as herbs, fungi, mushroom waste, herbal compounds and alumino silicates are being used as effective substitutes for antibiotics (Fard et al.,2014). According to Sharma et al. (2009), herbal feed additives have been used in chicken diets to improve performance, egg quality and bird immunity. Ovirich  Supplement consist of phytogenic molecules from plants like Terminalia arjuna (Arjuna tree),  Capparis spinosa (Caper bush), Solanum nigrum (Black nightshade), Cichorium intybus (Chicory), Tamarix gallica, Andrographis paniculata and Achillea millefolium along with minerals (Mn, Zn, Se, Co, P Cr and Ca) considered essential and Yeast complex. Ovirich supplementation improved haemoglobulin content when included in diet of poultry (Rahal et al., 2025).This experiment was planned to discern the effect of Ovirich supplement on production performance and nutrient utilization.
2. MATERIALS AND METHODS 	Comment by Anil Singh: Arial, Bold, 11 font, left aligned, caps
2.1 Experimental Location 
      The experimental trial was conducted to discern the influence of dietary inclusion of Ovirich on production performance, nutrient utilization and feed cost economics of White leghorn layer birds. The entire study was conducted at Instructional Poultry Farm and Department of Animal Nutrition, College of Veterinary and Animal Sciences, G.B. Pant University of Agriculture and Technology, Pantnagar during the month of April 2024 to July, 2024. 
 2.2 Experimental Birds and Housing Management 
      In total 90 white leghorn layer birds at 22nd week of age in laying phase were randomly allocated into three treatment groups having three replicates in a complete randomized design. The total duration of experimental feeding trial was carried out for 14 weeks period. All birds were individually weighed and the birds were housed in deep litter system.  All birds received feed and water ad-libitum. Throughout the trial, adequate light (for 16 hours) and proper ventilation was provided to all laying white leghorn birds.
2.3 Experimental Treatment and Diet 
    A standard basal diet for laying birds was prepared by mixing the feed ingredients to meet the nutrient requirements of birds as per specific recommendations of BIS (2007). Proximate composition of experimental feed was analyzed using AOAC (2003).T1 group was taken as control and in T2 and T3  Ovirich was supplemented @ 0.75 and 1.0 Kg per ton of basal ration. Feed ingredients required for the formulation of the experimental diet were procured from the feed unit and all the ingredients were ground at feed mill before mixing at feed unit of the Instructional Poultry Farm (IPF), GBPUAT, Pantnagar. Ovirich was procured from Aminorich Nutrients B V, Roorkee. 
2.4 Egg Production Parameters 
      For production performance, observations were recorded fortnightly during the experimental period of 22-36 weeks to assess the effect of different dietary treatments on production performance of white leghorn.
 2.4.1 Feed intake 
 Feed intake was recorded and measured by grams of feed consumed over 15 days and divided by the number of birds/day, and mortality rates were checked. 
 2.4.2 Egg production 
     Egg production in all the replicates of each treatment group was recorded daily for a period of 22nd-36th weeks. Egg collection was done twice a day in the morning and in the evening in all the replicates of each treatment group. Average egg production in each treatment group was also recorded fortnightly. Based on the number of eggs produced, the hen housed egg production (HHEP) and hen day egg production (HDEP) for each fortnight was calculated as follows: 
 HHEP (%) = (Total number of eggs laid during the period divided by Total number of birds housed at the beginning) ×100 
      HDEP (%) = (Total number of eggs laid during the period divided by Total number of hen−days in the same period) ×100 
 2.4.3 Feed conversion ratio (FCR) 	Comment by Anil Singh: Rewrite again
 FCR is defined as the ratio of feed consumed by hens to the dozen or kg eggs produced. It was determined on a fortnightly basis. The higher the ratio, the less efficiently the feed is converted to eggs. The following formula was used for calculating FCR: 
 FCR (per dozen eggs)   = Feed consumed (in kg) divided by Dozen eggs
 FCR (per kg egg mass)   =Feed consumed (in kg) divided by kg of egg mass
2.4.4 Net Feed efficiency index
This is based on egg production, egg weight, feed intake and body weight gain.
 (
x 
100
)NFEI=            (𝐸𝑀+𝐵𝑊)
     𝐹𝐶
Where,
EM=Mean egg mass in gram during a specific period
BW=Mean body weight gain or loss in gram during a particular period 
FC= Mean Feed consumption/hen in gram during a particular period

2.5 Nutrient Utilization 
[bookmark: _GoBack]    Metabolism trial was conducted at the end of the feeding experiment i.e. 36th week for duration of 7 days to assess nutrient utilization by white leghorn birds. The birds were transferred to metabolic cages during the adaptation as well as excreta collection period. Three birds were selected at random from each replicate to evaluate nutrient utilization. During this period of 7 days, 4 days were taken as adaptation period followed by excreta collection period of 3 days. During the collection period, white leghorn birds were given a weighed amount of feed, every day at 7.0 a.m., and the residue left was weighed and collected next morning at the same time. Simultaneously, faecal trays covered with polythene sheets were installed for collection of excreta. Faeces voided were collected and weighed individually daily. Excreta was dried for a period of 48 hours in hot air oven at 700 Centigrade and then pooled for dry matter estimation. For nitrogen estimation, fresh excreta samples were kept in 25% sulphuric acid (V/V). The following formula was used to calculate nutrient utilization: 
    Nutrient utilization
    (%) = [(Nutrient intake in feed−Nutrient loss in excreta)/ Nutrient intake in feed] ×100 
 2.6 Analysis of Feed and Excreta Sample 
 Proximate analysis of different feeds used in the experimental feeding trial was performed for determining the nutrient composition such as, dry matter, crude protein, ether extract, crude fiber, total ash and nitrogen free extract as per AOAC (2003). Proximate analysis was also performed on a representative sample of offered feed, residual feed and excreta samples obtained during the metabolic trial at Animal Nutrition Department, C.V.A.Sc., Pantnagar, Uttarakhand. 
 2.7 Economics of Feeding for Egg Production 
 At the end of the study, the egg production expenses were calculated by considering the actual costs of each feed ingredient and supplement used for ration formulation. Per egg feed cost calculation was done by multiplying cost per kg of feed by the total amount of feed which was consumed during the experiment which was later divided by total number of eggs produced during experimental period. 
 The feed cost per egg produced was calculated as follows: 
 Feed Cost (Rs. per egg no)     
=Feed consumed (Kg) x Cost (Rs.)/ Total no of egg produced during experimental period 
 2.8 Statistical Analysis 
The data collected during the experiment were analyzed statistically using the methods described by Snedecor and Cochran (1994). The analysis was conducted with the SPSS software package (IBM SPSS Statistics 21). The variance ratio, represented by F-values, was considered significant at a 5% probability level. To determine the significance of mean differences, Duncan's New Multiple Range Test (Duncan's Range Test), as modified by Kramer (1957) was used.
3. RESULTS AND DISCUSSION 
 3.1 Chemical Composition of Experimental Diet 
Basal diet was formulated iso-nitrogenous and iso-caloric for white leghorn to meet out the nutritional requirements as per BIS 2007 recommendation. The proximate composition (% DM basis) of basal experimental diet fed to white leghorn layer birds in different treatment groups is presented in Table 1. 
 Table 1: Nutrient composition of the experimental diet for different groups supplemented with 0 kg, 0.75 kg, and 1 kg Ovirich supplement per ton of basal feed.	Comment by Anil Singh: All table and figure give in the last section of manuscript

	S.No.
	Nutrient Composition (%)
	T1
	T2
	T3

	1
	Dry Matter
	91.32±0.011
	91.33±0.011
	91.34±0.011

	2
	Crude Protein
	18.136±0.003
	18.144±0.006
	18.147±0.006

	3
	Ether Extract
	3.47±0.013
	3.492±0.011
	3.50±0.011

	4
	Crude fibre
	5.6±0.011
	5.61±0.011
	5.613±0.005

	5
	Total Ash
	4.69±0.023
	4.7±0.011
	4.71±0.057

	6
	Nitrogen free Extract
	68.104±0.013
	68.096±0.007
	68.093±0.008

	7
	Acid Insoluble Ash
	1.64±0.011
	1.644±0.011
	1.65±0.011


3.2 Egg Production Performance  
    Results on egg production performance of white leghorn in terms of feed intake (g/bird/day), hen day egg production (HDEP %), hen housed egg production (HHEP %), feed conversion ratio (kg feed/dozen eggs and kg feed/kg egg mass) and Net feed efficiency index of different treatment groups supplemented with Ovirich noted during 22nd to 36th weeks experimental period of egg production are presented in Table 2 to 7. 
 3.2.1 Average Fortnightly feed intake (g)
      Table 2 and Fig. 1 presents the average fortnightly feed intake (in grams) of laying birds that were fed diet with feed supplement across different treatment groups: T1, T2 and T3. During the initial fortnight of the experimental trial, the average daily feed intake (in grams) per bird recorded for each of the three treatment groups were as follows: T1: 98.78±0.02, T2:98.02±0.02 and T3:97.53±0.02. The amount of feed consumed by each bird showed a significant variation (P≤0.05) across the different treatment groups. There was a notable decrease in feed intake from T1 to T2 and T3, as well as from T2 to T3. However, statistically significant differences (P≤0.05) were found between the T1 and T2 groups; T1 and T3 groups and between the T2 and T3 groups. The corresponding values of average daily feed intake (in grams) during the second fortnight were recorded as follows: T1: 100.78±0.01, T2: 100.03±0.02 and T3: 99.53±0.01. In the third fortnight, the feed intake values were T1: 102.86±0.02, T2: 102.11±0.02 and T3: 101.61±0.02. Similarly, during the fourth fortnight, the feed intake values were T1: 105.01±0.03, T2: 104.25±0.03 and T3: 103.76±0.03. In the fifth fortnight, the feed intake values were T1:106.82±0.02, T2:106.08±0.03 and T3:105.57±0.03. In the sixth fortnight, the feed intake values were T1: 106.34±0.02, T2: 105.60±0.02 and T3: 105.09±0.02. In the seventh fortnight, the feed intake values were T1: 106.71±0.01, T2: 105.95±0.01 and T3: 105.46±0.01. Statistically significant differences (P≤0.05) were found between the T1 and T2 groups; T1 and T3 groups and between the T2 and T3 treatment groups for the second, third, fourth, fifth, sixth and seventh fortnight in terms of feed intake but no significant differences (P≥0.05) was noted in overall feed intake values. 
Table 2: Average fortnightly feed intake (g) by the laying birds when supplemented with Ovirich 

	Fortnight
	T1
	T2
	T3
	P-Value

	I
	98.78a±0.02
	98.02b±0.01
	97.53c±0.02
	<0.01

	II
	100.78a±0.01
	100.03b±0.02
	99.53c±0.01
	<0.01

	III
	102.86a±0.02
	102.11b±0.02
	101.61c±0.02
	<0.01

	IV
	105.01a±0.03
	104.25b±0.03
	103.76c±0.03
	<0.01

	V
	106.82a±0.03
	106.08b±0.02
	105.57c±0.03
	<0.01

	VI
	106.34a±0.02
	105.6b±0.02
	105.09c±0.02
	<0.01

	VII
	106.71a±0.01
	105.95b±0.01
	105.46c±0.01
	<0.01

	Overall feed intake
	103.89±1.20
	103.14±1.20
	102.64±1.20
	0.76


Mean values bearing different superscripts (a,b,c) within a row differ significantly from each other (P<0.05).
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Fig.1: Average fortnightly feed intake (g) by the laying birds when supplemented with Ovirich

      Decrease in feed intake has been reported by Dabral et al. (2021) due to supplementation of feed additive. Malisorn et al. (2020) also reported similar decrease in feed intake in broilers when fed with mixed herbal extracts product (MHEP) from Eclipta alba, Azadiracta indica, Eleuisine coracana , Medicago sativa, , Phyllanthus amarus and Solanum nigrum. Non-significant differences (P≥0.05) have been reported in feed intake on chicory supplementation (Umami et al., 2023) in hybrid duck. Mathivanan et al. (2006) have also reported non-significant difference (P≥0.05) on feeding Panchagavya and Andrographis paniculata in broilers. Non-significant differences (P≥0.05) have been reported in feed intake on Rosemary and Achillea millefolium herb powder supplementation in broilers (Norouzi et al., 2015). Contrary to our results Yildrim et al. (2018) did not find any effect on feed intake on dietary inclusion of Capparis spinosa leaf powder in laying hens.
  3.2.2 Average fortnightly egg production (No.)
Table 3 and Fig. 2 presents the average fortnightly egg production (number) of laying birds that were fed diet with feed supplement across different treatment groups: T1, T2 and T3.During the initial fortnight of the experimental trial, the average egg production no. by the 
Table 3: Average fortnightly Egg production (No.) by the laying birds when supplemented with Ovirich

	Fortnight
	T1
	T2
	T3
	P-Value

	I
	220.00±0.060
	220.09±0.04
	220.51±0.05
	0.994

	II
	236.05±0.082
	236.47±0.06
	236.94±0.05
	0.973

	III
	252.99±0.065
	253.69±0.06
	254.36±0.05
	0.963

	IV
	267.94±0.075
	268.61±0.05
	269.51±0.05
	0.910

	V
	282.94±0.080
	283.23±0.05
	283.99±0.05
	0.932

	VI
	299.93±0.070
	301.42±0.05
	302.70±0.05
	0.644

	VII
	316.05±0.087
	318.96±0.05
	320.08±0.06
	0.388

	Overall Egg Production
	267.85±12.98
	268.92±13.30
	269.72±13.41
	0.995


Mean values bearing different superscripts (a,b,c) within a row differ significantly from each other (P<0.05).
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Fig. 2: Average	fortnightly	Egg	production	by	the	laying	birds	when supplemented with Ovirich
laying bird recorded for each of the three treatment groups were as follows: T1: 220.00±0.060, T2: 220.09±0.04 and T3: 220.51±0.05. The average egg production number by the laying bird showed no significant variation (P≥0.05) across the different treatment groups. There was a slight increase in egg production number from T1 to T2 and T3, as well as from T2 to T3. However, no statistically significant differences (P≥0.05) were found between the T1 and T2; T1 and T3 groups and between the T2and T3 groups. Similarly the result shows no statistically significant differences (P≥0.05) between the T1, T2 and T3 groups and between the T2 and T3 treatment groups for the second, third, fourth, fifth, sixth and seventh fortnight in terms of average fortnight egg production number. The overall egg production was found to be non-significantly (P≥0.05) different among all three treatment groups. Suresh et al. (2023) reported non-significant increase in total average weekly egg production on supplementation of phytogenic feed additive in White Leghorn layers. Increased egg production was linked to lower corticosterone levels, indicating reduced stress and improved egg production. Nayal et al. (2024) reported increase in egg production on feeding Arjun bark powder in Uttara layer birds. Contrary to our results Yildrim et al. (2018) did not find any effect on egg production parameters on dietary inclusion of Capparis spinosa leaf powder in laying hens.
3.2.3 Average fortnightly hen-day egg production (%) and hen housed egg production (%)
Table 4 presents the average fortnightly hen-day egg production of laying birds that were fed diet with feed supplement across different treatment groups: T1, T2 and T3. As no mortality was noted in treatment groups, the values of hen day egg production and hen housed egg production were same. During the initial fortnight of the experimental trial, the average fortnightly hen- day egg production by the laying bird recorded for each of the three treatment groups were as follows: T1: 52.38±1.51, T2: 52.40±0.01 and T3: 52.50±0.01. The average fortnightly hen-day egg production by the laying bird showed no significant variation (P≥0.05) across the different treatment groups. There was a slight increase in average fortnightly hen-day egg production from T1 to T2 and T3, as well as from T2 to T3. However, no statistically significant differences (P≥0.05) were found between the T1 and T2; T1 and T3 groups and between the T2 and T3 groups. The result shows no statistically significant differences (P≥0.05) between the T1, T2 and T3 groups and between the T2 and T3 treatment groups for the second, third, fourth, fifth, sixth and seventh fortnight in terms of average fortnightly hen-day egg production. The overall average fortnightly hen-day egg production (%) did not differ significantly among different treatment groups. Vishwanath et al. (2020) results indicate that supplementation of herbal supplement compared with Probiotics and Butyric acid at 500 g/ton of basal diet shows non-significant increase in hen-day egg production.
   Table4. : Average fortnightly Hen-day egg production (%) by the laying birds when supplemented with Ovirich
	Fortnight
	T1
	T2
	T3
	P-Value

	I
	52.38±1.51
	52.4±0.01
	52.5±0.01
	0.994

	II
	56.19±1.17
	56.30±0.01
	56.41±0.01
	0.973

	III
	60.24±1.44
	60.40±0.01
	60.56±0.01
	0.963

	IV
	63.81±1.02
	63.95±0.01
	64.17±0.01
	0.910

	V
	67.14±1.55
	67.43±0.01
	67.62±0.01
	0.932

	VI
	71.43±0.84
	71.77±0.01
	72.07±.01
	0.644

	VII
	75.24±0.89
	75.94±0.01
	76.21±0.01
	0.388

	Overall
	63.77±3.09
	64.02±3.16
	64.22±3.19
	0.995


Mean values bearing different superscripts (a,b,c) within a row differ significantly from each other (P<0.05).	Comment by Anil Singh: Superscript did not show in the Table 
3.2.4 Average fortnightly FCR (kg feed/dozen egg)
Table 5 and Fig. 3 presents the average fortnightly feed conversion ratio of laying birds that were fed diet with feed supplement across different treatment groups: T1, T2 and T3.During the initial fortnight of the experimental trial, the average fortnightly feed conversion ratio of laying birds recorded for each of the three treatment groups were as follows: T1: 2.37±0.06, T2: 2.25±0.001 and T3: 2.23±0.001. 
    Table 5: Average fortnightly FCR (kg feed/ dozen egg) by the laying birds when supplemented with Ovirich

	Fortnight
	T1
	T2
	T3
	P-Value

	I
	2.37a±0.06
	2.25b±0.001
	2.23b±0.001
	0.012

	II
	2.24a±0.05
	2.13b±0.001
	2.12b±0.001
	0.005

	III
	2.14a±0.06
	2.03b±0.001
	2.01b±0.001
	0.023

	IV
	2.00a±0.03
	1.96ab±0.001
	1.94b±0.001
	0.066

	V
	1.97±0.06
	1.89±0.001
	1.87±0.001
	0.144

	VI
	1.80a±0.02
	1.77ab±0.001
	1.75b±0.001
	0.027

	VII
	1.72a±0.02
	1.67b±0.001
	1.66b±0.001
	0.002

	Overall
	2.03±0.08
	1.95±0.07
	1.94±0.07
	0.685


Mean values bearing different superscripts (a,b,c) within a row differ significantly from each other (P<0.05).
The results showed significant differences (P≤0.05) between the control (T1) and treatment (T2 and T3) groups but no significant differences (P≥0.05) were observed between the treatment (T2 and T3) groups for the first, second, third and seventh fortnight in terms of average feed conversion ratio. No significant differences (P≥0.05) were observed between the control (T1) and T2 group and between treatment groups (T2 and T3) during fourth and sixth fortnight in terms of average feed conversion ratio. No significant differences (P≥0.05) were observed between control (T1) and treatment (T2 and T3) groups for fifth fortnight and in overall values in terms of average feed conversion ratio.
Ghosh et al. (2020) reported better average feed conversion ratio for overall period on supplementation of herbal feed additive in White Leghorn. Improvement in feed conversion ratio have also been reported by Vishwanath et al. (2020) on supplementation of herbal supplement compared with Probiotics and Butyric acids at 500g/ton of basal diet in layers. Supplementing chicory root powder and its inulin in broiler’s diet enlarged the surface area of duodenum and jejunum by increasing the number and length of villi (Gurram et al., 2021). Increased surface area maybe associated with better utilization and absorption of nutrients in our case. Our results are in line with Nayal et al. (2024) who reported better feed conversion ratio on feeding Arjun bark powder in Uttara layer birds. Significant differences (P≤0.05) have been reported on feed conversion ratio on Rosemary and Achillea millefolium herb powder supplementation in broilers (Norouzi et al., 2015).
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Fig. 3: Average fortnightly FCR (kg feed/dozen egg) by the laying birds when supplemented with Ovirich

3.2.5 Average fortnightly FCR (kg feed/kg egg mass)
Table 6 and Fig.4 presents the average fortnightly feed conversion ratio (kg feed/ kg egg mass) of laying birds that were fed diet with feed supplement across different treatment groups: T1, T2 and T3. Significant differences (P≤0.05) were observed between the control (T1) and treatment (T2 and T3) groups but no significant differences (P≥0.05) were observed between treatment (T2 and T3) groups for the first, second, third, fourth, fifth fortnight in terms of average fortnightly feed conversion ratio. The results showed significant differences (P≥0.05) between the control (T1) and treatment (T2 and T3) groups and in between the treatment (T2 and T3) groups for the sixth and seventh fortnight in terms of average feed conversion ratio. No significant differences (P≥0.05) were found between different treatment groups in overall values of average fortnightly feed conversion ratio. Similar results have been reported by Nayal et al. (2024) and Norouzi et al. (2015). 
    Table 6: Average fortnightly FCR (kg feed/ kg egg mass) by the laying birds while supplemented with Ovirich

	Fortnight
	T1
	T2
	T3
	P-Value

	I
	3.72a±0.01
	3.44b±0.001
	3.35b±0.001
	<0.01

	II
	3.52a±0.08
	3.27b±0.001
	3.19b±0.001
	<0.01

	III
	3.36a±0.09
	3.11b±0.001
	3.03b±0.001
	<0.01

	IV
	3.15a±0.05
	3.00b±0.001
	2.92b±0.001
	<0.01

	V
	3.09a±0.1
	2.89b±0.001
	2.82b±0.001
	0.03

	VI
	2.83a±0.04
	2.71b±0.001
	2.63c±0.001
	<0.01

	VII
	2.70a±0.03
	2.57b±0.001
	2.50c±0.001
	<0.01

	Overall
	3.19±0.13
	2.99±0.11
	2.91±0.11
	0.280


Mean values bearing different superscripts (a,b,c)within a row differ significantly from each other (P<0.05).
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Fig. 4: Average fortnightly FCR (kg feed/ kg egg mass) by the laying birds while supplemented with Ovirich
Khoobani et al. (2019) reported better feed conversion ratio values in birds when diet was supplemented with a probiotic blend or different levels of chicory powder. Improved production performance in our case may have been due to improved length, number, and surface area of intestinal villi, which are paralleled with an increased digestive and absorptive capacity of the jejunum (Izadi et al. 2013; Mroz et al. 2005).
    3.2.6 Average fortnightly Net Feed Efficiency Index (NFEI)
Significant differences (P≤0.05) were observed (Table 7) between T1 and T2 groups; T1 and T3 groups and between T2 and T3 groups for the first, second, third, fourth, fifth fortnight in terms of average fortnightly net feed efficiency index. The results showed significant differences (P≤0.05) between the T1 and T2 groups; T1 and T3 groups and between T2 and T3 groups for the sixth and seventh fortnight in terms of average net feed efficiency index. Overall average fortnightly net feed efficiency index (NFEI) differed significantly (P≤0.05) of supplemented groups (T3) compared to control but no significant difference (P≥0.05) was found betweenT1 and T2; T2 and T3 groups. Dabral et al. (2021) reported better feed efficiency on supplementation of feed additives. Phenolic compounds found in phytogenic feed additives aid in nutrient digestion and absorption by increasing enzymatic activity in the gastrointestinal tract (Alagawany et al., 2015). Herbs and herbal products when incorporated in poultry diet to replace synthetic products in order to stimulate or promote the effective use of feed nutrients subsequently result in more rapid body weight gain, higher production rates and improved feed efficiency (Al Khdri, 2009).Contrary to our results Yildrim et al. (2018) did not find any effect on feed efficiency parameters on dietary inclusion of Capparis spinosa leaf powder in laying hens.
    Table 7. Average fortnightly Net efficiency feed index (NFEI) by the laying birds when supplemented with Ovirich

	Fortnight
	T1
	T2
	T3
	P-value

	I
	60.50c±0.052
	63.60b±0.047
	65.46a±0.052
	<0.01

	II
	58.41c±0.013
	61.38b±0.015
	63.34a±0.016
	<0.01

	III
	56.65c±0.017
	59.39b±0.016
	61.39a±0.016
	<0.01

	IV
	54.91c±0.017
	57.99b±0.019
	59.32a±0.018
	<0.01

	V
	53.42c±0.017
	55.94b±0.013
	57.63a±0.021
	<0.01

	VI
	53.00c±0.011
	55.58b±0.013
	57.23a±0.012
	<0.01

	VII
	52.31c±0.011
	54.83b±0.015
	56.41a±0.013
	<0.01

	Overall
	55.60b±1.15
	58.33ab±1.23
	60.11a±1.28
	0.05


Mean values bearing different superscripts (a,b,c)within a row differ significantly from each other (P<0.05).
3.4 Nutrient Utilization 
The average values of nutrient utilization of White Leghorn layers in terms of dry matter, organic matter, crude protein, crude fiber and ether extract during the metabolic trial period as affected by supplementation of Ovirich is presented in Table 8 and Fig. 5. Significant differences (P≤0.05) were observed between T1 and T2, T1 and T3, as well as between T2 and T3 group in dry matter, organic matter, crude protein, crude fibre utilization. The data indicated significant differences (P≤0.05) in ether extract utilization between T1 and T3 treatment groups, but no significant differences (P≥0.05) in ether extract utilization was noted between T1 and T2 groups; T2 and T3 groups.
Table 8: Average Nutrient Utilization (%) by the laying birds on % dry matter basis when supplemented with Ovirich

	Parameter (%)
	T1
	T2
	T3
	P-Value

	DM
	75.55c±0.009
	75.68b±0.0.009
	75.74a±0.008
	<0.01

	CP
	70.44c±0.11
	72.55b±0.11
	74.65a±0.12
	<0.01

	EE
	73.31b±0.17
	73.52ab±0.04
	73.81a±0.04
	0.05

	CF
	62.14c±0.02
	62.28b±0.02
	62.47a±0.01
	<0.01

	OM
	75.50c±0.02
	77.50b±0.01
	78.50a±0.02
	<0.01


Mean values bearing different superscripts (a,b,c) within a row differ significantly from each other (P<0.05).
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 Fig.5: Average nutrient Utilization by the laying birds on % dry matter basis when supplemented with Ovirich
Improved nutrient metabolizability have been reported by Lipinski et al. (2011) due to the supplementation of a blend of herbal extracts (Azadirachta indica, Curcuma longa, Allium sativum, Andrographis paniculata,Solanum nigrum) and aluminosilicates in weaner pigs. Significant differences (P≤0.05) have been reported on crude protein digestibility on Yeast supplementation in laying birds(Hameed et al.,2019).The anti-oxidative property of the phyto-chemicals and glycoprotein from S. nigrum may have alleviated the damage to epithelium tissue in the gastro-intestinal tract so feed utilization may have improved (Lee and Lim, 2003).
3.5 Economics of Feeding for Egg Production 
    The data in Table 9 presents the average feed cost per dozen eggs for the experimental period in which laying birds were supplemented with Ovirich in their diet. The average feed cost in T1, T2 and T3 was found to be 37.34±0.016, 37.57±0.016 and 38.08±0.016, respectively. All treatment groups differed significantly (P≤0.05) from each other. The average number of dozen eggs produced by laying birds in the treatment groups T1, T2 and T3 were 5.209±0.014, 5.228±0.016 and 5.246±0.016, respectively. No significant difference (P≥0.05) was observed among the treatment groups, but T3 had higher value compared to T1 and T2. The average feed intake (kg) per bird for laying birds in T1, T2 and T3 was 10.182±0.020, 10.108±0.018 and 10.014±0.016, respectively. Significant differences (P≤0.05) were noted among all treatment groups with the lowest value in the T3 group. The total feed cost (Rs) for laying birds in the different treatment groups T1, T2 and T3 was 380.22±0.73, 379.85±0.71 and 381.43±0.60 Rs, respectively. Non significant differences (P≥0.05) were noted across the treatment groups, with T3 being numerically higher compared to the control group (T1). T2 showed lower feed cost compared to T1, but no statistical difference (P≥0.05) was found between T2 and T3.The feed cost per dozen eggs (Rs) for laying birds in the treatment groups T1, T2 and T3 was 73.01±0.30,72.67±0.27 and 72.72±0.23 Rupees, respectively. No significant differences (P≥0.05) were observed among the treatment groups, with the supplemented groups (T2 and T3) showing significantly lower feed costs compared to the control group (T1). No significant differences (P≥0.05) were noted between T2 and T3. The highest feed cost per dozen eggs was observed in T1 (73.01 Rs), while the lowest was in T2 (72.67 Rs).
Table 9: Average Economics of feeding laying birds with Ovirich

	Parameter
	T1
	T2
	T3
	P-Value

	Feed cost(Rs)/kg
	37.34c±0.016
	37.57b±0.016
	38.08a±0.016
	<0.01

	Avg dozen egg/ bird
	5.209±0.014
	5.228±0.016
	5.246±0.016
	0.251

	Avg feed intake/ bird (kg)
	10.182a±0.020
	10.108b±0.018
	10.014c±0.016
	<0.01

	Total feed cost (Rs) / bird
	380.22±0.73
	379.85±0.71
	381.43±0.60
	0.242

	Feed cost(Rs)/ dozen
	73.01±0.30
	72.67±0.27
	72.72±0.23
	0.638


    Mean values bearing different superscripts (a,b,c) within a row differ significantly from each other (P<0.05)
4. CONCLUSION  
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