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Table 1. Ingredients and calculated chemical composition of the basal diets used during different growth phases of broiler chicks 
	Items
	Starter diet
	Grower diet
	Finisher diet

	Yellow corn
	54.67
	58.28
	62.62

	Soybean meal, 46%
	36
	33.8
	28.9

	Vegetable oil
	2.5
	3.5
	4.5

	Corn gluten meal, 60%
	2
	0
	0

	Di calcium phosphate
	1.7
	1.45
	1.33

	Limestone
	1.45
	1.35
	1.2

	L-Lysine
	0.33
	0.29
	0.23

	Sodium chloride
	0.32
	0.3
	0.3

	Vit & min premix1
	0.3
	0.3
	0.3

	DL-Methionine
	0.28
	0.27
	0.23

	Sodium bicarbonate
	0.19
	0.17
	0.17

	Anti-coccidian
	0.05
	0.05
	0.05

	Anti-mycotoxin
	0.05
	0.05
	0.05

	Anti-clostridia
	0.03
	0.03
	0.03

	L-Threonine
	0.03
	0.04
	0

	Energy enzyme
	0.02
	0.04
	0.01

	Lysomax
	0.01
	0.01
	0.01

	Phytase enzyme
	0.01
	0.01
	0.01

	Protease B
	0.01
	0.01
	0.01

	Choline chloride
	0.05
	0.05
	0.05

	Calculated composition
	
	
	

	Crude protein%
	23.02
	21.03
	19.03

	MEn kcal/kg
	3053.85
	3152.05
	3224.10

	Crude fiber%
	2.27
	2.25
	3.13

	Lysine %
	1.35
	1.25
	1.09

	Methionine% 
	0.63
	0.59
	0.54

	Methionine +cysteine%
	1.02
	0.95
	0.86

	Threonine %
	0.94
	0.88
	0.77

	Calcium %
	1.05
	0.95
	0.85

	Available phosphorus% 
	0.50
	0.45
	0.42


1 Each 3 kg contained: Vit. A 12,000,000 IU, Vit. D3 2,000,000 IU, Vit. E 10,000 mg, Vit. K3 2,000 mg, Vit. B 11,000 mg, Vit. B2 5,000 mg, Vit. B6 1,500 mg, Vit. B12 10 mg, Biotin 50 mg, Pantothenic acid 10,000 mg, Nicotinic acid 30,000 mg, Folic acid 1,000 mg, Manganese 60,000 mg, Zinc 50,000 mg, Iron 30,000 mg, Copper 10,000 mg, Iodine 1,000 mg, Selenium 100 mg, Cobalt 100 mg, carrier (CaCo3) added to make the total 3 kg. 

Table 2. Effect of different stocking densities (SDs) and the influence of vitamin E (Vit E) or Zinc (Zn) supplementation to medium or high stocked density birds on Body Weight (BW), body weight gain (BWG), feed intake (FI), and the feed conversion ratio (FCR) of broiler birds during the experimental period.
	[bookmark: _Hlk85552058]Treatment (T)

	Items 
	SD
	SD treated Vit E
	SD treated Zn
	Pooled SEM
	P-value

	
	LSD
	MSD
	HSD
	MSDVE
	HSDVE
	MSDZn
	HSDZn
	
	T1
	C vs SD
	C vs
SD+Vit E
	C vs SD+Zinc

	BW (gm)

	IBW
	49.04
	49.22
	49.27
	49.33
	49.44
	49.59
	50.03
	0.29
	NS
	0.99
	0.98
	0.85

	Wk 2. starter phase
	489.03
	482.67
	486.62
	489.28
	484.51
	518.78
	508.24
	6.13
	NS
	0.99
	1.00
	0.61

	Wk 4, grower phase 
	1449.33a
	1298.67b
	1285.00b
	1413.67ab
	1385.33ab
	1589.67a
	1520.67a
	9.55
	*
	<0.01
	0.40
	0.02

	Wk 6, finisher phase 
	2314.87a
	2031.92c
	2017.38d
	2258.00ab
	2132.67bc
	2348.67a
	2168.00b
	8.42
	**
	<0.01
	<0.01
	0.20

	BWG (gm)

	Wk 2, starter phase 
	298.65
	291.79
	297.42
	302.90
	290.44
	314.44
	310.09
	5.72
	NS
	1.00
	1.00
	0.88

	Wk 4, grower phase
	547.13ab
	407.13c
	400.33c
	457.69b
	542.67ab
	652.82a
	639.05a
	9.34
	*
	<0.01
	0.44
	0.03

	Wk 6, finisher phase
	492.87
	328.92
	353.38
	388.00
	339.33
	487.67
	340.67
	17.50
	NS
	0.08
	0.15
	0.53

	Overall
	2265.8a
	1982.7c
	1968.1d
	2208.7ab
	2083.22bc
	2299.08a
	2117.97b
	8.51
	**
	<0.01
	<0.01
	0.21

	FI (gm)

	Wk 2, starter phase
	383.67
	367.67
	373.00
	364.33
	373.67
	365.00
	382.00
	3.74
	NS
	0.70
	0.63
	0.84

	Wk 4, grower phase
	670.00b
	718.33b
	742.67ab
	805.33a
	764.67ab
	861.00a
	767.00ab
	16.26
	*
	0.67
	0.18
	0.07

	Wk 6, finisher phase
	880.00
	865.00
	885.33
	912.67
	906.33
	960.00
	890.00
	6.09
	NS
	0.01
	0.47
	0.15

	Overall
	3479.33b
	3456.0b
	3562.0ab
	3671.0a
	3577.0ab
	3784.7a
	3611.3ab
	22.63
	*
	0.98
	0.24
	0.04

	FCR

	Wk 2, starter phase
	1.29
	1.26
	1.25
	1.20
	1.29
	1.16
	1.26
	0.23
	NS
	0.98
	0.96
	0.75

	Wk 4, grower phase
	1.23ab
	1.78ab
	1.87a
	1.77ab
	1.41ab
	1.32ab
	1.20b
	0.05
	*
	0.13
	0.17
	1.00

	Wk 6, finisher phase
	1.89
	2.71
	2.58
	2.36
	2.68
	1.98
	2.79
	0.12
	NS
	0.24
	0.38
	0.57

	Overall
	1.54c
	1.74ab
	1.81a
	1.66b
	1.72ab
	1.65bc
	1.71ab
	0.01
	**
	<0.01
	<0.01
	<0.01


[bookmark: _Hlk85658027][bookmark: _GoBack]1Means within a row with different superscripts (a,b,c) were significantly different (* = p < 0.05, ** = p < 0.01, and NS= not significant). SD: Stocking density, LSD: Low stocked denisity, MSD: Medium stocked density, HSD: High stocked density, MSDVE: Medium stocked density birds supplemented with Vit E, HSDVE: High stocked density birds supplemented with Vit E, MSDZn: Medium stocked density birds supplemented with Zn, HSDZn: High stocked density birds supplemented with Zn, IBW: Initial Body Weight, FBW: Final Body Weight, BWG:Body Weight Gain, FI: Feed Intake, FCR: Feed Conversion Rate, and SEM: Standard error of the mean.WK2: at the end of the starter phase, WK4: at the end of grower phase, WK6: at the end of finisher phase. 

Table 3. Effect of different stocking densities (SDs) and the influence of vitamin E (Vit E) or zinc (Zn) supplementation to medium or high stocked birds on blood plasma glucose, stress-related hormones (T3: triiodothyronine, T4: thyroxin, and cortico: corticosterone), and liver m-RNA expression (GH: growth hormone, IGF-l: and insulin-like growth factor- l) of broiler birds. 
	Treatment (T)

	Items 
	
	SD
	SD treated Vit E
	SD treated Zn
	Pooled
SEM
	P-value

	
	LSD
	MSD
	HSD
	MSDVE
	HSDVE
	MSDZn
	HSDZn
	
	T1
	C vs SD
	C vs
SD+Vit E
	C vs SD+Zinc

	At Wk 3

	Glucose (mg/dl)
	217.75a

	215.0a

	216.33 a
	207.3b

	205.0b
	208.3b


	204.6b

	0.58

	*
	<0.01
	0.83
	<0.01

	T3 (ng/ml)
	47.38b

	75.05 a

	76.33a

	42.96 b

	46.5 b

	44.01 b

	47.03b
	0.16
	*
	<0.01
	<0.01
	<0.01

	T4 (µg/ml) 
	0.53 b

	0.78a

	0.779a

	0.54b

	0.53 b

	0.55 b

	0.52 ab
	0.004
	*
	1.00
	0.97
	0.07

	Cortico (ng/ml)
	3.10b
	6.7a
	8.02a
	3.10b
	3.30b
	3.00b
	3.10b
	0.07
	*
	<0.01
	0.99
	0.99

	At Wk 6

	Glucose (mg/dl)
	159.50c

	185.33b


	202.66 a


	153.00c

	152.66c

	154.33c

	156.00c

	1.06
	**
	<0.01
	0.06



	0.81

	T3 (ng/ml)
	47.11bc

	79.20a
	80.48a

	46.00b

	54.40c

	46.00b

	49.53bc
	0.21

	**
	<0.01
	0.65
	<0.01

	T4 (µg/ml) 
	0.85b

	1.20a

	1.60a
	0.43c
	0.85c
	0.41c

	0.78c
	0.01
	**
	<0.01
	<0.01
	0.80

	Corticos(ng/ml)
	9.06b


	13.00a

	16.06a

	9.23b

	8.86b
	9.76b

	9.70b
	0.21

	*
	<0.01
	1.00
	0.78

	Liver m-RNA gene expression

	GH
	1.19a
	0.78b
	0.54c
	0.88ab
	0.84ab
	0.89ab
	0.77b
	0.03
	*
	<0.01
	0.02
	0.01

	IGF-1
	1.04a
	0.71b
	0.69b
	0.93ab
	0.75b
	0.88ab
	0.75b
	0.02
	*
	<0.01
	0.02
	0.01


1Means within a row (a,b,c) are significantly different (* = p < 0.05, ** = p < 0.01, and NS = not significant). 1Means within a row with different superscripts (a,b,c) significantly differ (* = p < 0.05, ** = p < 0.01, and NS= not significant). SD: Stocking density, LSD: Low stocked denisity, MSD: Medium stocked density, HSD: High stocked density, MSDVE: Medium stocked density birds supplemented with Vit E, HSDVE: High stocked density birds supplemented with Vit E, MSDZn: Medium stocked density birds supplemented with Zn, HSDZn: High stocked density birds supplemented with Zn, Wk: week, and SEM: Standard error of the mean. 













Table 4. Effect of different stocking densities (SDs) and the influence of vitamin E (Vit E) or Zinc (Zn) supplementation to medium or high density stocked birds on the economic parameters and economic efficiency measures during the experimental period of broiler chickens. 
	Treatment (T)

	Items
	SD
	SD treated Vit E
	SD treated Zn
	Pooled SEM 
	
	P-value

	
	 LSD
	MSD 
	HSD 
	MSDVE 
	HSDVE 
	MSDZn
	HSDZn 
	
	T1
	C vs SD
	C vs SD+vit E
	C vs SD+Zinc

	Economic indices (LE /bird)

	Chick price
	5.50
	5.50
	5.50
	5.50
	5.50
	5.50
	5.50
	0.00
	
	–
	–
	–

	Drug cost
	1.30
	1.30
	1.30
	1.30
	1.30
	1.30
	1.30
	0.00
	
	–
	–
	–

	Vaccine cost
	0.25
	0.25
	0.25
	0.25
	0.25
	0.25
	0.25
	0.00
	
	–
	–
	–

	Disinfectant cost
	0.30
	0.30
	0.30
	0.30
	0.30
	0.30
	0.30
	0.00
	
	–
	–
	–

	TVM
	1.85
	1.85
	1.85
	1.85
	1.85
	1.85
	1.85
	0.00
	
	–
	–
	–

	Water &Elec
	0.15
	0.15
	0.15
	0.15
	0.1 5
	0.15
	0.15
	0.00
	
	–
	–
	–

	Equipment
	2.00
	2.00
	2.00
	2.00
	2.00
	2.00
	2.00
	0.00
	
	–
	–
	–

	Labor
	1.50
	1.50
	1.50
	1.50
	1.50
	1.50
	1.50
	0.00
	
	–
	–
	–

	Litter cost
	1.25
	1.25
	1.25
	1.25
	1.25
	1.25
	1.25
	0.00
	
	–
	–
	–

	Building
	2
	2
	2
	2
	2
	2
	2
	
	–
	–
	–
	

	TFC
	2.15
	2.15
	2.15
	2.15
	2.15
	2.15
	2.15
	0.00
	
	–
	–
	–

	Starter cost
	3.64
	3.53
	3.63
	3.53
	3.67
	3.61
	3.74
	0.03
	NS
	0.94
	0.98
	0.99

	Grower cost
	8.41
	8.48
	8.87
	9.29
	8.83
	9.44
	9.13
	0.10
	NS
	0.86
	0.26
	0.05

	Finisher cost
	10.23b
	10.12b
	10.31b
	10.68ab
	10.41b
	11.17a
	10.28b
	0.06
	*
	1.00
	0.33
	0.06

	Feed cost 
	22.28b
	22.13b
	22.81ab
	23.50ab
	22.91ab
	24.22a
	23.14ab
	0.14
	*
	0.98
	0.25
	0.05

	Litter return
	0.55
	0.55
	0.55
	0.55
	0.55
	0.55
	0.55
	0.00
	
	–
	–
	–

	Broiler sale
	48.61a
	42.67c
	42.37c
	47.42ab
	44.79bc
	49.32a
	45.53b
	0.18
	**
	<0.01
	<0.01
	0.21

	TVC
	32.53b
	32.38b
	33.06ab
	33.75ab
	33.16ab
	34.47a
	33.39ab
	0.15
	**
	0.98
	0.25
	0.05

	TC
	34.68b
	34.53b
	35.21ab
	35.90ab
	35.31ab
	36.62a
	35.54ab
	0.15
	**
	0.98
	0.25
	0.05

	TR
	49.16a
	43.22c
	42.92c
	47.97ab
	45.34bc
	49.87a
	46.08b
	0.18
	**
	<0.01
	<0.01
	0.21

	NR
	14.48a
	8.69c
	7.70d
	12.07ab
	10.03bc
	13.25a
	10.54b
	0.20
	**
	<0.01
	<0.01
	0.00

	Economic efficiency measures

	TR/TVC
	1.51a
	1.34cd
	1.30d
	1.42b
	1.37c
	1.45ab
	1.38bc
	0.01
	**
	<0.01
	<0.01
	<0.01

	NR/TC
	0.42a
	0.25cd
	0.22d
	0.34b
	0.28c
	0.36ab
	0.30bc
	0.01
	**
	<0.01
	<0.01
	<0.01

	NR/TVC
	0.45a
	0.27cd
	0.23d
	0.36b
	0.30c
	0.38ab
	0.32bc
	0.01
	**
	<0.01
	<0.01
	<0.01

	BW(kg)
	2.31a
	2.03c
	2.02cd
	2.26ab
	2.13bc
	2.35a
	2.17b
	0.01
	**
	<0.01
	<0.01
	0.21

	BWG( kg)
	2.27a
	1.98c
	1.97cd
	2.21ab
	2.08bc
	2.30a
	2.12b
	0.01
	**
	<0.01
	<0.01
	0.21

	BCR
	1.42a
	1.25cd
	1.22d
	1.34b
	1.28c
	1.36ab
	1.30bc
	0.01
	**
	<0.01
	<0.01
	<0.01


1Means within a row with different superscripts (a,b,c) significantly differ (* = p < 0.05, ** = p < 0.01, and NS= not significnt).  SD: Stocking density, LSD: Low stocked denisity, MSD: Medium stocked density, HSD: High stocked density, MSDVE: Medium stocked density birds supplemented with Vit E, HSDVE: High stocked density birds supplemented with Vit E, MSDZn: Medium stocked density birds supplemented with Zn, HSDZn: High stocked density birds supplemented with Zn, TVM: Total veterinary management, TFC: Total feed cost, TVC: Total variable cost, TC: Total costs, TR: total Return, NR: net return, kg: Kilo gram, BCR: Benefit cost ratio and SEM: Standard error of the mean.
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