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ABSTRACT The study determined the effects of stock density (SD) and energy level (EL) on growth performance, serum
biochemistry, and meat quality in Korean native chickens. A total of 240 chickens were randomly assigned to one of the
four treatments including two stock density (low, 14, and high, 16 chickens per m?) and two energy level (low, 2,950, 3,000,
3050 ME kcal/kg, and high 3,150, 3,200, 3,250 ME kcal/kg, for starter, grower, and finisher, respectively). During the whole
period of the experiment, the chickens were fed ad libitum. The greater final body weight and weight gain were achieved
in chickens fed high energy diet, whereas the final body weight and weight gain were significantly reduced in high-density
treatment compared with the low density. Chickens in low-density groups had a higher feed intake compared with high-density
treatment, however, the energy level did not affect the feed intake. An improved overall feed conversion ratio was detected
in the high energy treatment. There was a significant interaction between stock density and energy level on cholesterol
concentration. The concentration of aspartate transaminase in serum was increased by higher stock density. There was a
significant treatment interaction on IgM levels. Moreover, the carcass rate was significantly increased in the high energy level
treatment. Based on the findings, we suggest that rearing chickens in low density with high dietary energy levels could be

beneficial by improving the growth performance.
(Key words: Korean native chicken, stock density, energy level, growth performance)
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Table 1. Composition and nutrient content of experimental diet

Starter (0~35 d)

Grower (36~57 d) Final (58~70 d)

Low High Low High Low High
Ingredients (%)
Corn 64.47 59.58 66.12 61.25 68.59 63.73
Soybean meal 30.00 30.00 26.19 27.00 23.65 24.45
Rapeseed meal 1.00 1.00 2.00 2.00 2.00 2.00
Animal fat 1.68 6.18 2.59 6.65 2.83 6.90
Choline chloride (50%) 0.04 0.04 0.04 0.04 0.05 0.05
L-Lysine (75%) 0.06 0.08 0.09 0.08 0.11 0.09
DL-Methionine (100%) 0.22 0.24 0.16 0.17 0.14 0.15
L-Threonine (100%) 1.35 1.70 - - - -
Limestone 1.56 1.55 1.49 1.48 1.38 1.38
MCP 1.58 1.59 0.65 0.66 0.57 0.58
Salt 0.31 0.31 0.31 0.31 0.31 0.31
NaHCO; 0.12 0.12 0.11 0.11 0.12 0.11
Vitamin-Mineral premix' 0.20 0.20 0.20 0.20 0.20 0.20
Phytase 0.05 0.05 0.05 0.05 0.05 0.05
Nutrient content’

AME (kcal) 2,950 3,150 3,000 3,200 3,050 3,250
Crude protein (%) 20.00 20.00 18.00 18.00 17.00 17.00
Lysine (%) 1.07 1.07 1.01 1.01 0.95 0.95
Met + Cys 0.92 0.92 0.75 0.75 0.71 0.71
Calcium (%) 0.91 0.91 0.86 0.86 0.80 0.80
Available P 0.33 0.33 0.33 0.33 0.31 0.31

! Provided per kilogram of the complete diet: vitamin A (vitamin A acetate), 12,500 IU; vitamin Ds, 2,500 IU; vitamin E (DL-a-tocopheryl
acetate), 20 IU; vitamin K3, 2 mg; vitamin B,, 2 mg; vitamin B,, 5 mg; vitamin Be, 3 mg; vitamin Bj,, 18 pg; calcium pantothenate,
8 mg; folic acid, 1 mg; biotin, 50 pg; niacin, 24 mg; Fe (FeSO, - 7H,0), 40 mg; Cu (CuSO; - H,0), 8 mg; Zn (ZnSO, - H,0), 60 mg;

Mn (MnSO; - HO) 90 mg; Mg (MgO) as 1,500 mg.
% Nutrient contents in all diet were calculated.
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Table 3. Effect of stock density and nutrient levels on serum biochemical profiles in Korean native chickens (d 70)

Treatment'

T. chol . (mg/dL) GLU TP AST ALT Ca ALB P
SD EL (mg/dL) (mg/dL) (g/dL) (UL) (UL) (mg/dL) (g/dL) (mg/dL)

4 x Low 111.24%® 63.85 291.47 2.45° 192.41° 1.78 10.55 0.96 8.77
High 117.95% 62.28 288.02 2,69 214.97° 1.72 11.33 1.02 8.80

6 x Low 124.68° 91.17 284.32 3.09° 253.94° 2.01 11.05 1.13 8.97
High 90.34° 62.96 268.80 2.65% 230.75% 1.67 10.79 1.01 10.38

14 114.59 63.07 289.74 2.57 203.69 1.75 10.94 0.99 8.78

16 107.51 77.07 276.56 2.87 24235 1.84 10.92 1.07 9.67
Low 117.96 77.51 287.89 2.77 223.17 1.89 10.80 1.04 8.87

High 104.14 62.62 278.41 2.67 222.86 1.69 11.06 1.02 9.59

SEM? 4.61 5.26 5.85 0.07 6.43 0.07 0.15 0.03 0.25

P-vlaue®

SD 0.450 0.187 0.266 0.058 0.002 0.521 0.949 0.221 0.083
EL 0.136 0.160 0.425 0.545 0.981 0.185 0.401 0.678 0.164
SD x EL 0.022 0.198 0.613 0.023 0.047 0.353 0.097 0.163 0.165

T. chol, total cholesterol; TG, triglyceride; GLU, glucose; TP, total protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase;

Ca, calcium; ALB, albumin; IP, inorganic phosphorus.

“ Means in same rows with different superscripts are significantly different (P<0.05).
' SD: stock density (birds/m?); EL: energy levels (ME kcal/kg): High: starter (3,150), grower (3,200), final (3,250); Low: starter (2,950),

grower (3,000), final (3,050).
2 SEM: standard error of means.

3 SD: stock density; EL: energy levels; SD x EL: stock density x energy levels.
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Table 4. Effect of stock density and nutrient levels on plasma immunoglobulins and corticosterone in Korean native chickens (d 70)

Treatment' Immunoglobulins (ug/mL)
Corticosterone (ng/mL)
SD EL IgA IgM
Low 59.62 132 50.42
14 x
High 57.79 1.19° 56.67
Low 54.10 1.25% 54.10
16 x
High 57.81 1.51° 51.93
14 58.70 1.25 53.55
16 55.95 1.38 53.01
Low 56.86 1.29 5226
High 57.80 1.35 54.30
SEM? 1.50 0.04 1.65
P-vlaue®
SD 0.377 0.119 0.877
EL 0.765 0.446 0.551
SDXEL 0.390 0.009 0.233

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

! SD: stock density (birds/m?); EL: energy levels (ME kcal/kg): High: starter (3,150), grower (3,200), final (3,250); Low: starter (2,950),
grower (3,000), final (3,050).

2 SEM: standard error of means.

3 SD: stock density; EL: energy levels; SD x EL: stock density x energy levels.
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Table 5. Effect of stock density and nutrient levels on carcass, partial meat ratio and proximate analysis in Korean native chickens (d 70)

Treatment' (g/BW 100g) Proximate analysis (%)
Carcass rate (%)

SD EL Breast Drumsticks ~ Abdominal fat Dry mater Crude protein Crude fat
Low 70.09 21.04 14.00 2.04 25.06 22.81 0.94
e High 71.47 21.44 14.35 2.15 24.90 23.18 0.89
Low 69.49 20.16 13.64 2.05 24.05 23.03 1.03
1o High 71.13 20.96 13.40 230 24.53 23.06 1.04
14 70.78 21.24 14.18 2.09 24.98 22.99 0.92
16 70.31 20.56 13.52 2.17 24.29 23.05 1.04
Low 69.79 20.60 13.82 2.04 24.56 2292 0.99
High 71.30 21.20 13.88 222 24.71 23.12 0.97
SEM? 0.29 0.23 0.23 0.06 0.15 0.06 0.02

P-vlaue®

SD 0.433 0.157 0.170 0.170 0.551 0.028 0.025
EL 0.011 0.210 0.210 0912 0.183 0.620 0.744
SD x EL 0.827 0.681 0.538 0.615 0.310 0.545

' SD: stock density (birds/m?); EL: energy levels (ME kcal/kg): High: starter (3,150), grower (3,200), final (3,250); Low: starter (2,950),

grower (3,000), final (3,050).
2 SEM: standard error of means.

3 SD: stock density; EL: energy levels; SD x EL: stock density x energy levels.
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Table 6. Effect of stock density and nutrient levels on meat quality in Korean native chickens (d 70)

1 .
SDTreatmentEL — Meata *color . oH WEC (%) COOI?;Z:; loss (mgnig)lf/k .,
Low 57.04° 4,23 12.19 576" 51.89 22.92° 0.08
o High 57.05° 4.45® 12.85 5.70° 47.69 24.87° 0.10
Low 55.79° 451° 11.99 578" 48.92 22.28° 0.09
1o High 56.00° 425 12.04 5.68° 48.94 23.12% 0.10
14 57.04 434 12.52 5.73 49.79 23.89 0.09
16 55.89 438 12.01 5.73 48.93 22.70 0.09
Low 56.41 437 12.09 5.77 50.40 22.60 0.09
High 56.52 435 12.44 5.69 48.32 23.99 0.10
SEM? 0.14 0.03 0.26 0.01 0.57 0.25 0.01
P-vlaué®
SD <0.000 0.550 0.347 0.912 0.461 0.021 0.352
EL 0.716 0.779 0.513 <0.000 0.071 0.007 0.154
SD x EL 0.726 0.001 0.573 0.328 0.063 0.258 0.568

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

' SD: stock density (birds/m®); EL: energy levels (ME kcal/kg): High: starter (3,150), grower (3,200), final (3,250); Low: starter (2,950),
grower (3,000), final (3,050).

2 SEM: standard error of means.

3 SD: stock density; EL: energy levels; SD x EL: stock density x energy levels.

FAlet 4212] 4RkE whRa 154 b qlo) wjA|SksiT AEHoR ANSUEI) 5555 AFAYSZ Qs
AT AR E 2 5514, 16 birds/m?)Z} olUA] 2 = AST7} Z7F6k9] 3, ol & <18 Aakado] st a2la
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Low: starter(2,950), grower(3,000), Final(3,050)] 2= 2 x 2 & ol g AS A Al dHSA] Lgkon, = o 2HA|
JAdd AAsknk At A3} SD 14 #2]7-¢t EL High g A7 2o Zow HAlTh
Aol feldor = Aor Yeldt SAlge e

27181 371014 oA gl Wt EL High A2 77 AL AL
gAew wrl vepkon, AyeE AfUEe oy

# gl ket SD 14 A2} T} EL High 22177k §214 B ATE FEAEY ATAIC A 2:PI0128210
€ 7 FERT ARRAR RS 27, 371 AT 10019) 9 wR SR ER Ao R 16719974

Ao wiet SD 14 A2 77t freld oz A veht 9] Golden Seed ZRAE A}]e] 2| Wro} 7T}
Al 8782 oux] gl ulel EL High A7}
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