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ABSTRACT The present experiment was conducted to evaluate the effect of stocking density on the growth performance,
immune status, and meat quality of broilers. In total, 385 one-day-old Ross 308 broilers were randomly assigned to one of
four distinct stocking densities: 26 birds/m?, 22 birds/m?, 19 birds/m? and 16 birds/m’. They were fed the diet ad libitum
for 5 weeks. Immunoglobulin (Ig) and corticosterone levels were evaluated, and growth performance, blood parameters, and
breast meat quality were determined. It was observed that the weight gain and feed intake of growers (21 ~35 d) and broilers
(0~35 d) were significantly reduced as the stocking density increased (P<0.05). However, the feed intake of starters (0~21
d) significantly increased as the stocking density increased (P<0.05). There were no significant differences in the biochemical
profiles among the four different stock densities. Furthermore, no significant differences were observed in the stress
parameters: (heterophils / lymphocytes ratio and corticosterone), IgA, and IgM; however, IgG significantly increased with
stocking density (P<0.05). The pH, water holding capacity, and cooking loss of the muscle were all unaffected by the stocking
density, but the shear force (tenderness) increased slightly as the density increased. The findings of this study suggest that
a lower stocking density (16 birds/m®) significantly improved the shear force of breast meat and IgG in broilers.
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Table 1. Composition and nutrient content of experimental diets (as-fed basis)

Parameters Starter diet (0 to 21 days) Grower diet (22 to 35 days)
Ingredients, (%)

Corn, US No. 3 51.92 54.67
Soybean meal-44% CP 28.10 23.00
Wheat meal 5.00 10.00
Corn gluten 3.84 2.01
Fish meal 4.00 3.50
Tallow 3.50 3.50
Dicalcium phosphate 1.86 1.59
Limestone 1.00 1.00
Sodium chloride 0.22 0.25
Choline-50% 0.06 0.04
Methionine-99% 0.11 0.11
Lysine-78% 0.14 0.11
Vitamin and mineral premix' 0.24 0.22
Total 100.00 100.00
Nutrient content

MEn (kcal/kg) 3,100 3,150
CP (%) 22.00 19.00
Ca (%) 1.00 0.92
Available p (%) 0.51 0.45
Met + Cys (%) 0.87 0.75

Provided per kilogram of the complete diet: vitamin A (from vitamin acetate), 12,500 IU; vitamin Dj;, 2,500 IU; vitamin E (from
DL-a-tocopheryl acetate), 20 IU; vitamin Ks, 2 mg; vitamin B;, 2 mg; vitamin B,, 5 mg; vitamin Bg, 3 mg; vitamin By,, 18 pg; calcium
pantothenate, 8 mg; folic acid, 1 mg; biotin, 50 ng; niacin, 24 mg; Fe (as FeSOs 7H,O), 40 mg; Cu (as CuSOsH,0), 8 mg; Zn (as
ZnS04-H,0), 60 mg; Mn (as MnSO4-H,O) 90 mg; Mg (MgO) as 1,500 mg.
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Table 2. Effect of stocking density on growth performance in broiler

Stock density (birds/m?) P-values®
Parameters SEM!
26 22 16 Linear Quadratic

Starter (0~21 d)

Weight gain (g/bird) 775 720 791 820 33.378 0.174 0.316

Feed intake (g/bird) 1,259° 1,142 1,155 1,147° 18379 0.002 0.008

FCR (feed/gain) 1.50 1.51 1.35 1.30 0.085 0.059 0.908

Grower (22~35 d)

Weight gain (g/bird) 677° 812 898 1,070° 51.355 <.0001 0.985

Feed intake (g/bird) 1,307 1,531° 1,687° 1,999° 25.814 <.0001 0.624

FCR (feed/gain) 1.93 1.96 1.90 1.89 0.129 0.754 0918
Overall (0~35 d)

Weight gain (g/bird) 1,452° 1,533 1,690° 1,891° 42.335 <.0001 0.414

Feed intake (g/bird) 2,566° 2,673¢ 2,842 3,146 30.082 <.0001 0.035

FCR (feed/gain) 1.77 1.75 1.69 1.67 0.045 0.102 0.874

' SEM, standard error of means.

2 Orthogonal contrasts: linear and quadratic effect of supplemental yeast culture.

24 Means in same rows with different superscripts are significantly different (P<0.05).
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Table 3. Effect of stocking density on components of leukocyte, erythrocyte and platelets profile in broiler (d 35)

Stock density (birds/m?) P-values®
Parameters SEM'
26 22 19 16 Linear Quadratic

Leukocytes

WBC (K/uL) 27.90 26.81 32.38 28.77 1.474 0.252 0.263

HE (K/uL) 8.41 8.12 10.48 9.41 0.679 0.112 0.395

LY (K/uL) 14.98 14.32 16.54 14.51 0.562 0.881 0.153

H/L 0.56 0.56 0.64 0.65 0.038 0.051 0.971

MO (K/uL) 2.96 2.80 3.16 2.83 0.166 0.889 0.518

EO (K/uL) 1.17 1.17 1.57 1.48 0.177 0.113 0.628

BA (K/uL) 0.38 0.41 0.63 0.55 0.080 0.667 0.384
Erythrocyte

RBC (K/uL) 2.42 2.45 2.61 2.52 0.087 0.295 0.390

HCT (%) 23.72 24.40 26.48 25.45 0.731 0.051 0.164

MCV (fL) 98.47 99.73 101.77 101.38 2.068 0.274 0.617

MCH (g/dL) 35.90 36.18 36.95 35.48 0.683 0.789 0.195

MCHC (g/dL) 3647 36.28 36.33 35.08 0.467 0.053 0.301
Platelets (K/puL) 21.17 20.67 23.83 27.67 3.856 0.194 0.657

' SEM, standard error of means.

2 Orthogonal contrasts: linear and quadratic effect of supplemental yeast culture.
WBC, white blood cells; HE, heterophils; LY, lymphocytes; H:L, heterophil:lymphocytes; Mo, monocytes; EO, eosinophils; BA, basophils;
RBC, red blood cells; Hb, hemoglobulin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobulin; MCHC,

mean corpuscular hemoglobulin concentration.
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Table 4. Effects of stocking density on plasma biochemical profiles in broiler (d 35)

Stock density (birds/m?’) P-values®
Parameters SEM'
26 22 19 16 Linear Quadratic
T. chol (mg/dL) 164.41 167.89 161.31 155.18 5.950 0.193 0.502
TG (mg/dL) 42.68 38.60 41.33 34.43 3.239 0.123 0.672
GLU (mg/dL) 243.09 225.09 22529 240.46 8.563 0.943 0.061
TP (g/dL) 3.85 3.64 3.88 3.55 0.165 0.338 0.663
AST (UL) 254.41 274.46 244.50 282.37 13.929 0.342 0.464
ALT (UL) 2.44 231 2.16 2.28 0.163 0.440 0.393
ALB (g/dL) 1.40 1.35 1.40 1.37 0.042 0.916 0.894
IP (mg/dL) 6.75 6.70 6.80 6.46 0.254 0.462 0.569

' SEM, standard error of means.

2 Orthogonal contrasts: linear and quadratic effect of supplemental yeast culture.
T. chol, total cholesterol; TG, triglyceride; GLU, glucose; TP, total protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase;

ALB, albumin; IP, inorganic phosphorus.
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Table 5. Effects of stocking density on serum immunoglobulins and cortisol in broiler (d 35)

Stock density (kg/m?) P-values®
Parameters SEM!
26 22 16 Linear Quadratic
Immunoglobulins (ug/mL)
IgA 11.56 13.49 11.69 0.501 0.531 0.090
IeM 0.99 0.96 0.99 0.96 0.035 0.773 0.937
1eG 9.31° 9.03* 8.34° 519° 0.621 0.216 0.004
Cortisol (ng/mL)
Corticosterone 45.84 45.68 44.73 37.50 2.670 0.037 0.246
' SEM, standard error of means.
2 Orthogonal contrasts: linear and quadratic effect of supplemental yeast culture.
*> Means in same rows with different superscripts are significantly different (P<0.05).
Table 6. Effect of stocking density on pH, cooking loss, WHC and shear force of breast meat (d 35)
Stock density (birds/m®) P-values
Parameters SEM!
26 22 16 Linear Quadratic
pH 5.86 5.89 5.86 5.96 0.033 0.080 0.320
Cocking loss (%) 15.09 13.51 14.52 14.14 0.625 0.533 0.386
WHC® (%) 63.10 63.75 63.75 62.91 0.514 0.723 0.162
Shear force (N) 14.01° 14.01° 13.72° 19.50° 1.3132 0.009 0.032

' SEM, standard error of means.

2 Orthogonal contrasts: linear and quadratic effect of supplemental yeast culture.

3 WHC, water holding capacity.

*® Means in same rows with different superscripts are significantly different (P<0.05).
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