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ABSTRACT

In order to investigate the effect of organic zinc (Zn) supplement in broiler chicken nutrition that reared at high stock
density, this experiment was done by using 2 levels of density (10 and 16 birds/m2) and 4 levels of Zn (40, 80, 120
and 160 ppm) in a completely randomized design with 4x2 factorial arrangement. The results showed that birds with
higher stocking density had lower feed intake (FI) and feed conversion ratio (FCR) compared to those in normal
density from d 1-21 and birds with normal stocking density had lowest FI and FCR from d 22-42 (P<0.05). Cecal
population of Coliform decreased in normal and high stock density by increasing Zn level in the diet (P<0.05).
Apparent ileal digestibility of crude protein significantly increased by increasing the levels of Zn in the diet in normal
and high stock density (P<0.05). These data suggest that dietary supplementation of Zn significantly increased ileal
digestibility of crude protein and organic matter and also, decreased cecal population of Coliform and E. coli in high
and normal stocking density without affecting the performance of broilers.

Keywords: Broiler chicken, cecal bacteria, high stock density, ileal digestibility, weight gain.
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Table 1. Ingredientss and chemical composition of
broilers’ base diet* used in different periods of
experiment

Starter diet Grower diet
(1-21d) (22-42 d)

Ingredients (%)

Corn 54.24 61.48
Soybean meal (43% CP) 39.00 32.49
Sunflower oil 2.45 2.45
Limestone 1.28 1.39
Dicalcium phosphate 1.84 1.25
Salt 0.30 0.25
NaHCos 0.22 0.11
Mineral premix2 0.25 0.25
Vitamin premix3 0.25 0.25
DL- Methionine 0.15 0.06
Chemical composition

Metabolizable energy (Kcal/Kg) 3012 3110
Crude protein (%) 21.63 19.42
Ether extract (%) 4.83 5.05
Calcium (%) 1.00 0.90
Auvailable phosphorous (%) 0.48 0.36
Sodium (%) 0.2 0.15
Methionine (%) 0.50 0.38
Methionine + Cystine (%) 0.90 0.75
Arginine (%) 1.56 1.36
Lysine (%) 1.37 1.18
Zinc of basal diet (ppm) 20.00 20.00
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1. Zinc-Met was added to the basal diet to reach the zinc level of
diets to 40, 80, 120 and 160 mg/kg.

2. Mineral premix without zinc supplied per kilogram of diet:
manganese, 120 mg; iron, 80 mg; copper, 20 mg; iodine, 2 mg;
selenium, 0.3 mg; cobalt, 0.5 mg.

3. Vitamin premix supplied per kilogram of diet: Vitamin A (retinyl
acetate), 9,000 IU; VitaminD3, 3,000 IU; Vitamin E (DL-a-
tocopheryl acetate), 48mg; Vitamin K, 3 mg; Thiamin, 1.8 mg;
Riboflavin, 6 mg; Pyridoxine, 3 mg; Vitamin B12, 0.012 mg; Niacin,
42 mg; Folic acid, 1.2 mg; Biotin, 0.24 mg; Pantothenic acid, 12 mg.
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Table 2. Effect of experimental treatments on the performance of broiler chickens

Feed intake (g/b)

Weight gain (g/b) Feed conversion ratio

Density Zinc Level (mgkg) 171d 22424 1424 171 22-42d 1420 121d 22424 1-420

40 1055 3048 4103 691 1571 2262 153 194 18l

Normal 80 1056 3111 4167 724 1566 2290 146 200 182

120 1052 3117 4169 686 1563 2249 153 201 185

160 1075 3069 4144 679 1580 2260 158 194 183

0 91 355 4117 701 1544 2246 137 205 183

High 80 961 311 4072 686 1543 2229 140 202 183

120 1000 3156 4156 688 1534 2222 145 207 187

160 980 3144 4125 699 1544 2243 140 204 184

SEM 948 1638 2221 863 902 1371 001 00l 00l

Zinc Level (mg/kg)

70 1008 301 4110 596 1558 2254 145 200 182

80 1008 3111 4120 705 1554 2259 143 201 18

120 1026 3137 4163 687 1548 2236 148 203 18

160 1028 3106 4135 689 1562 2251 148 200  1e4

SEM 3.74 775 1025 428 351 575 0.008 0007  0.007
Density

Normal 1050 3086° 4146 695 1570° 2265 157 196" 183

High 976" 31420 4118 693 1541° 2235 141° 204 lea

SEM 2.37 409 555 215 225 342 0004 0003 0.003
P-value

Density 0001 002 038 000 003 013 0002 001 046

Zinc 0.60 071 066 072 089 084 084 059 080

Density x zinc 0.60 041 065 038 098 083 063 078 097

Sk 5 ikl glas SEM

P<+1+0) st o cme B ghls (gLl Loy aliali By, b slopuSiloo G5t 12 50

SEM: Standard Error of Mean

Means with different superscripts within the same column differ significantly (P < 0.05).
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Table 3. Effect of experimental treatments on anti-SRBC antibody (Log2) and relative weight of some immune
organs (as percentage of live body weight) in broiler chicks

Density Zinc level (mgrkg) SRBC Relative weight of some immune organs at 42 days of age
35days 42 days Bursa of fabricius Thymus Spleen
4.25 8.00 0.13 0.37 0.09
Normal 4.37 8.00 0.14 0.36 0.08
120 4.87 8.75 0.17 0.41 0.11
160 5.12 8.50 0.16 0.38 0.11
4.62 8.25 0.14 0.36 0.07
High 5.00 9.25 0.15 0.36 0.09
120 5.12 7.75 0.16 0.40 0.10
160 5.25 8.00 0.16 0.39 0.09
SEM 0.51 0.63 0.02 0.23 0.009
Zinc level (mg / kg)
40 443 8.12 0.13 0.36 0.08
80 4.68 8.62 0.14 0.36 0.08
120 5.00 8.25 0.16 0.40 0.10
160 5.18 8.25 0.16 0.38 0.10
SEM 0.25 0.44 0.01 0.11 0.004
Density
Normal 5.00 8.31 0.15 0.38 0.09
High 4.65 8.31 0.15 0.37 0.08
SEM 0.12 0.31 0.005 0.05 0.002
P-value
Density 0.35 1.00 0.93 0.86 0.77
Zinc 0.48 0.70 0.56 0.62 0.28
Zincx Density 0.96 0.07 0.052 0.81 0.41

SEM: Standard Error of Mean
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Table 4. The effect of experimental treatments on severity of CBH foot sensitivity at age 37 and skin of wing web at
the age of 16 days in broiler chicks (mm)

Density Zinc level CBH Skin of wing web
(mg / kg) 24 hour 48 hour 24 hour 48 hour
40 0.46 0.39 0.53 0.45
Normal 80 0.41 0.37 0.53 0.47
120 0.52 0.41 0.54 0.47
160 0.53 0.40 0.51 0.48
40 0.55 0.38 0.49 0.46
High 80 0.54 0.41 0.50 0.48
120 0.46 0.40 0.49 0.48
160 0.52 0.39 0.56 0.47
SEM 0.025 0.004 0.022 0.016
Zinc level (mg / kg)
40 0.50 0.39 0.51 0.46
80 0.48 0.39 0.520 0.483
120 0.49 0.41 0.521 0.482
160 0.52 0.39 0.54 0.47
SEM 0.01 0.002 0.011 0.008
Density
Normal 0.48 0.39 0.53 0.478
High 0.52 0.39 0.51 0.474
SEM 0.006 0.001 0.005 0.004
P- value
Density 0.55 1.00 0.52 0.83
Zinc level 0.94 0.42 0.84 0.74
Zinc x Density 0.66 0.22 0.40 0.92

SEM: Standard Error of Mean
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Table 5. The effect of experimental treatments on cecum’s microbial population (Log CFU/g of digesta) and
digestibility of nutrients (percentage) in broiler chicks at 42 days of age

Zinc level Cecum microbial population Digestibility
Density (mg /kg) Total aerobic E. coli Coliform Lactobacillus Dry Organic  Crude Crude
97xg bacteria ) matter matter fat protein
40 7.92 6.26 6.34 7.90 64.23 62.67 65.09 56.71¢
Normal 80 7.65 6.19 6.22% 7.98 64.26 64.38 66.66 61.13¢
120 7.73 5.83 6.05° 8.02 66.59 67.40 65.47  67.26®
160 7.81 5.79 6.12% 6.78 66.87 70.58 64.28 68.59°
40 7.73 6.04 6.25% 7.92 65.48 63.35 63.76 60.89°
High 80 7.95 6.16 6.39° 8.31 65.63 63.63 65.42  63.79™
120 7.62 5.99 6.15% 8.36 66.24 69.88 66.23 62.60°
160 7.70 5.58 5.78° 8.34 66.72 67.75 64.99 69.33°
SEM 0.04 0.04 0.02 0.24 0.54 0.54 0.58 0.69
Zinc level (mg / kg)
40 7.85 6.17 6.30° 7.91 64.85 63.01° 64.42 58.80°
80 7.75 6.18° 6.29° 8.09 64.95 64.01° 66.04 62.46°
120 7.68 5.91%® 6.10° 8.22 66.41 68.64% 65.85 64.93°
160 7.75 5.68° 5.95° 7.40 66.79 69.16% 64.64 68.96°
SEM 0.02 0.02 0.01 0.12 0.27 0.27 0.29 0.34
Density
Normal 7.76 6.04 6.19 7.67 65.49 66.26 65.37 63.42
High 7.74 5.90 6.10 8.24 66.02 66.15 65.10 64.15
SEM 0.01 0.01 0.007 0.006 0.13 0.13 0.14 0.17
P- value
Density 0.81 0.26 0.24 0.24 0.50 0.89 0.74 0.46
Zinc 0.50 0.003 0.002 0.58 0.20 0.001< 0.41 0.001<
Zinc x density 0.18 0.50 0.03 0.47 0.79 0.12 0.68 0.02

5 il glbas .Sl SEM

(P14 0) aiiwr o sxe BN gl (g Lol bloday cgline By > b sl Sl (5w jo 50

SEM: Standard Error of Mean

Means with different superscripts within the same column differ significantly (P < 0.05).
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