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Table 1. Composition and analysis of experimental diets (%)

ltem Pre-Starter Starter Grower Finisher
100 * 1035° 100 103.5 100 103.5 100 103.5
Ingredient (%)
corn seed 4.42 40 4.43 9.40 9.44 6.43 4.45 9.42
Soybean meal 3.37 3.37 7.32 2.33 3.25 6.25 3.20 7.20
Milk Replacer 5.2 5.2 5.2 5.2 0 0 0 0
Wheat Flour 12 12 17 17 25 25 30 30
Soybean oil 7.1 7.3 45.0 45.2 5.0 15.2 5.0 5.2
Dicalcium phosphate 41.1 421 19.1 2.1 25.1 25.1 11.1 121
Calcium carbonate 01.1 1 06.1 05.1 05.1 05.1 06.1 06.1
Salt 24.0 24.0 27.0 27.0 28.0 29.0 27.0 27.0
Sodium bicarbonate 23.0 23.0 15.0 15.0 13.0 13.0 13.0 13.0
Mineral-vitamin ¢ premix 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0
Choline chloride 08.0 08.0 08.0 08.0 07.0 07.0 06.0 06.0
DL-methionine 3.0 31.0 23.0 23.0 16.0 16.0 16.0 17.0
HCL-lysine 21.0 2.0 11.0 1.0 12.0 12.0 18.0 17.0
L- Threonine 07.0 07.0 02.0 02.0 04.0 04.0 05.0 05.0
Phytase Enzyme 01.0 01.0 01.0 01.0 01.0 01.0 01.0 01.0
Multienzyme 05.0 05.0 05.0 05.0 05.0 05.0 05.0 05.0
Na Bentonite 0 0 47.0 48.0 0.88 42.0 46.0 5.0
Bio-Mos 2.0 2.0 05.0 05.0 0 0 0 0
Calculated analysis
Metabolizable energy (kcal/kg) 2830 2930 2800 2900 2860 2960 2920 3020
Ether extract (%) 4 6.02 3 4.96 8.2 4.4 7.2 4.8
Available phosphorus (%) 49.0 49.0 45.0 45.0 44.0 44.0 41.0 41.0
Calcium % 98.0 98.0 94.0 94.0 92.0 92.0 88.0 88.0
Analysised values
Crude protein 2524 2524 1820 1820 3021 3021 7617 7617
(% as is)
methionine (%as is) 69.0 69.0 56.0 56.0 47.0 47.0 43.0 43.0
Met + cys (%as is) 07.1 07.1 90.0 89.0 83.0 83.0 73.0 73.0
Lysine (%eas is) 47.1 47.1 09.1 10.1 15.1 15.1 93.0 93.0
Threonine (%as is) 97.0 97.0 72.0 72.0 80.0 80.0 65.0 65.0
Arginine (%as is) 57.1 57.1 24.1 24.1 36.1 36.1 08.1 08.1
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a. the recommended level of pellet ME in the broiler industry.
b 103.5% of the recommended level.

P ke IV spgaihe 5 05 e

C The vitamin premix supplied the following per kilogram of diet: vitamin A, 14,000 IU; vitamin D3, 5,000 1U; vitamin E (dI-a-tocopherol), 80 mg;
vitamin K3, 5 mg; vitamin B1, 3 mg; vitamin B2, 1 mg; vitamin B6, 5 mg; vitamin B12, 0.02 mg; niacin, 70 mg; d-biotin, 0.4 mg; d-pantothenate, 20

mg, folic acid, 2 mg.

d The mineral premix supplied the following per kilogram of diet: Mn, 80 mg; Fe, 70 mg; Zn, 75 mg; Cu, 10 mg; I, 2 mg, Se, 0.3 mg.
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Table 2. Effects of metabolizable energy, severity and duration of feed restriction on BW (g) and FCR
(g of BW/g of FI) of broiler chickens during rearing

Variable FCR (@ BW

d1-7 8-21d 22-42d 1-42d d1-7 8-21d 22-42d 1-42d
ME level (%)
100° 1.03+£0.05" 1.53+0.04* 1.85+0.05 1.73+0.04° 145.4+7.1° 565.4+24.0° 1797.4466.1 2508.3+75.3"
103.5° 1.07+0.05° 1.40+0.04° 1.82+0.08 1.68+0.06° 141.0+6.1° 618.7426.5*° 1827.1+103.4 2586.2+119.0°
Severity of FR (%) °
90 1.05+0.05 1.46+0.07 1.84+0.08 1.70+0.06 143.9+7.5 611.8+30.7 1826.6+91.1 2582.3+106.1*
85 1.06+0.05 1.47+0.08 1.83+0.06 1.70+0.05 142.5%6.3 571.7+30.7 1797.9+825 2512.1+95.9"
Duration of FR (age)
8-21 1.04+0.03 1.46x0.07 1.80£0.07° 1.68+0.05° 143.9+4.6 59274356 1862.7+67.6° 2599.3+84.8°
8-28 1.05+0.05 1.46+0.08 1.84+0.08® 1.71+0.07* 142.6+6.6 595.4+39.4 1837.3+89.0° 2575.3+114.6°
8-35 1.05£0.07 1.48+0.08 1.86+0.05* 1.72+0.04* 143.1+9.2 587.2+36.5 1736.8+43.0" 2467.1+66.1°
SEM 0.01 0.01 0.01 0.01 0.10 5.3 12.6 15.3
P-value
ME Level 0.029 <0.0001 0.166 0.001 0.036 <0.0001 0.154 0.001
Severity of FR 0.443 0.125 0.581 0.909 0.467 0.06 0.168 0.004
Duration of FR 0.831 0.225 0.034 0.050 0.867 0.295 <0.0001 <0.0001
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a-b. Means within columns with different superscripts are significantly different (P < 0.05).
a. the recommended level of pellet ME in the broiler industry b 103.5% of the recommended level
C FR: feed restriction
d. No interactions were observed for BW and FCR.
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Table 3. Amount of feed intake (g) of treatments during experiment *

Variabl Feed Intake
anable d17 821d 22424 1-42d
ME level (%)
100 150 864.5 3320.1 4334.6
103.5 150 864.5 3320.1 4334.6
Severity of FR (%)
90 150 839.8 3285.1 4274.9
85 150 889.2 3285.1 4394.3
Duration of FR (age)
8-21 150 864.5 3347.1 4361.6
8-28 150 864.5 3380.5 4395.0
8-35 150 864.5 3232.6 4247.1
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* Because of feed restrictions (90% and 85% restricted feed than 100% recommended of Ross 308 management guide) there was no feed residual
during experiment. So did no analysis because of absence of variance.
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Table 4. Effect of dietary metabolizable energy, severity and duration of feed restriction on relative weight of carcass,
breast, and thigh (% BW) of broiler chickens at 21, 28, 35, and 42 d of age and mortality (%) during experiment

. 21D 28D 35D 42D 1-42D
variable

Carcass Breast  Thigh Carcass Breast Thigh Carcass Breast Thigh Carcass Breast Thigh Mortality

ME level (%)

100° 58.7+1.9 20.2+1.0 17.3+0.7 58.4+1.7 20.9+1.5 17.5+1.2 60.3+17 22.5+1.0 18.3+0.6 58.6+2.3 21.1+1.2° 18.5+0.8 0.37+0.49
1035° 60.0+2.0 20.8+1.5 17.5+0.6 59.0+1.2 21.9+1.6 21.9+1.6 59.5+1.7 23.3+1.5 18.2+10 63.2+5.4 23.7+2.8% 19.5+2.0 0.42+0.58
Severity of FR (%)

90 60.1+2.3 21.2+1.4% 17.4+0.8 58.6+1.8 21.1+2.1 21.1+2.1 59.7+1.6 22.4+1.2 18.1+0.8 60.8+4.4 22.4+2.2 19.2+1.7 0.42+0.50
85 58.3+1.4 19.8+1.1° 17.4+0.6 58.741.2 21.6+1.7 21.6+1.7 60.0£1.9 22.4+1.4 18.5+0.7 61.045.1 22.6+2.8 18.9+1.5 0.38+0.58
Duration of FR (age)

8-21 61.4+4.8 22.6+2.5 19.2+1.9 0.56+0.63
8-28 61.0+3.6 22.7+2.5 19.0+1.1 0.25+0.45
8-35 60.345.8 22.242.6 19.0+7.1 0.38+0.50
SEM 0.51 0.32 0.17 0.36 0.40 0.25 0.42 0.31 0.19 0.68 0.36 0.23 0.0773
P-Values °

ME 0.102 0.283 0.602 0525 0239 0857 0441 0.793 0.834 <0.0001 0.0003 0.004 0.7802
Severity of FR 0.068 0.039 0.907 0919 0590 0.136 0.765 0.950 0,409 0.475 0.745 0.459  0.7802
duration of FR 0.878 0.791 0.847  0.2372
MExSFR 0.965 0.785 0.907 0557 0499 0846 0572 0197 0530 0.052 0.199 0.773  0.1689
MExDFR 0.126 0.937 0.463  0.0145
SFRxDFR <0.0001 0.060  0.0002 0.3686
MExSFRxDFR 0.0012  0.103 0.005  0.5799
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a—c. Means within columns with different superscripts are significantly different (P < 0.05).

a. the recommended level of pellet ME in the broiler industry b103.5% of the recommended level
c. ME: metabolizable energy.

FR: feed restriction  SFR: severity of feed restriction ~ DFR: duration of feed restriction
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Table 5. Final relative weight of carcass and thigh
(% BW) of broiler at 42d of age when 3 ways
interactions were significant

Duration Severity ME level

Of FR (age) ¢ of FR (%)  cacass  Thigh

100*  60.6+2.2%¢ 18.8+1.1°

821 %0 1035°  68.0+¢3.6° 21.7+2.0°
85 100 57.6+1.8° 17.9+0.5°

1035  59.4#3.1° 18.2+0.5°

90 100 59.4+3.5¢ 18.8+1.5°

8-28 1035  60.1+¥3.5% 19.3+0.6
85 100 59.7¢1.5¢ 18.6+0.5

1035  64.6+3.6™ 19.2+1.8"

100

90 57.6£0.3' 18.4+0.2°

8-35 1035  58.9+3.9° 17.8+1.4°
85 100 56.8+#1.9° 18.5+0.8"

103.5 70.0+4.7° 21.0+2.1%
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a-d. Means within columns with different superscripts are

significantly different (P < 0.05).

a. the recommended level of pellet ME in the broiler industry.

b. 103.5% of the recommended level
c. FR: feed restriction.
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Table 6. Effects of metabolizable energy, severity and duration of feed restriction on abdominal fat pad (% BW)
of broiler chickens during rearing

variable 21D 28D 35D 42D
ME level (%)
100° 0.91+0.32 0.64+0.34 1.02+0.31 1.19+0.29°
103.5° 0.80+0.48 0.82+0.13 0.80+0.23 1.40+0.36*
Severity of FR (%) ¢
90 1.05+0.38 0.70+0.30 0.99+0.27 1.23+0.31
85 0.66+0.34 0.76+0.25 0.83+0.29 1.35+0.37
Duration of FR (age)
8-21 1.27+£0.37
8-28 1.29+0.40
8-35 1.32+0.27
SEM 0.10 0.07 0.07 0.05
P-value
ME Level 0.535 0.195 0.174 0.026
Severity of FR 0.05 0.669 0.290 0.178
Duration of FR 0.287 0.970 0.671 0.902
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a-h. Means within columns with different superscripts are significantly different (P < 0.05).
a. the recommended level of pellet ME in the broiler industry.
b. 103.5% of the recommended level
c. FR: feed restriction
d. No interactions were observed for BW and FCR.
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Table 7. Effect of dietary metabolizable energy, severity and duration of feed restriction on concentration of T3
(ng/ml), GLU (mg/dl), and TG (mg/dl) in blood serum of broiler chickens at 21, 28, 35, and 42 d of age

o 21D 28D HD 2D
variable T GLU TG T GLU TG T GLU TG T GLU TG

ME level (%)
100° 155:0.05 226.1427.0 124.24436 157+0.15 201.1+45.1° 220.2450.9 1524010 212.5:321 187.0:99.1 151%0.06 226.2+37/5 151+0.06
1035° 1.52:0.15 220.6+30.0 131.5:80.8 1.54:0.08 250.2+18.6° 1821+13.7 156+011 263.2:13.9 1651+18.0 154+0.00 23684228 1.54:0.00
Severity of FR (%)
9 159:0.13 2205+30.0 145.4487.2 158+0.15 212.3+37.1 24244245 1524011 254.8+17.2 132.3:49.4 151%0.08 227.74345 151+0.08
85 1.48:0.06 226.127.0 107.2¢47.7 153:0.08 239.1+44.3 258.0+6.8 148+0.06 226.1:27.0 107.2+47.7 153+0.07 235.4427.6 153+0.07
Duration of FR (age)
8-21 1.55:0.00 227.$+29.6 155+0.09
8-28 151:0.08 238.2¢26.4 151+0.08
8-35 151£0.05 229.3:37.4 151+0.05
SEM 0.03 6.92 17.17 0.03 10.47 23.25 0.03 8.85 17.65 0.01 459 0.01
P-Values ¢
ME 0.644 0.605 0886  0.698 0.007 0548 0508  <0.0001 0940 0.215 0136  <0.0001
Severity of FR 0.108 0.601 0391 0513 0.089 0337 0594 00003 0.237 0.421 0.233 0.033
duration of FR 0.238 0.422 0.203
MEXSFR 0.427 0.007 0518 0207 0.443 0.753 1 0.005 0.484 1 0.093 0.943
MEXDFR 0.442 0.132 0.219
SFRXDFR 0.609 0.402 0.051
MExSFRXDFR 0.406 0.134 0.517
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a—c Means within columns with different superscripts are significantly different (P < 0.05).
a the recommended level of pellet ME in the broiler industry b103.5% of the recommended level
c. ME: metabolizable energy  FR: feed restriction SFL: severity of feed restriction DFR: duration of feed restriction
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Table 8. Concentration of glucose (mg/dl) at21 and 35 d of age when interaction between ME and level of FR
was significant

Variable 21D 35D
Severity of FR (%) ©
ME level (%) 90 85 90 85
1002 241.1+1.7° 211.0+33.0% 240.3+6.7° 184.8+17.7°¢
103.5° 199.9+31.0° 241.2+1.6* 269.4+8.8% 256.9+16.3%

P<1+0) el itglos] iz (sloog 5 o Jlo sime BB 3525 Silo (ygim ;o 50 (3 lsbiwl Gl yml 1) by Silos (5o Sglite By, 944
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a-b. Means within columns with different superscripts are significantly different (P < 0.05).
a. the recommended level of pellet ME in the broiler industry b103.5% of the recommended level.
c. FR: feed restriction
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Table 9. Comparition of severity of FR x duration of FR interaction on the TG content (mg/dl), and ME % duration of
FR interaction on the mortality (%) at 42 d of age

Duration of FR (age)

Variable 821D 828D 835D
Severity of FR (%)?
90 210.1+69.8° 162.5+75.1® 182.5+64.7°
85 164.7+92.4% 201.7+43.8% 115.6+47.9°
Mortality (%)
ME level (%)

100° 0.25+0.46° 0.25+0.46° 0.63+0.52%
103.5° 0.88+0.64° 0.25+0.46° 0.13+0.35°
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a-b. Means within columns with different superscripts are significantly different (P < 0.05).

a. FR: feed restriction

b. the recommended level of pellet ME in the broiler industry c 103.5% of the recommended level
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ABSTRACT

The purpose of this experiment was to investigate the effect of metabolizable energy (ME) levels, feed
restriction (FR) intensity and duration in pelleted diet on performance, blood parameters and carcass
characteristics in broiler chickens. A total of 480 male Ross 308 broilers were used in a 2x2x3 factorial
arrangement with 12 treatments and 4 replicates. Experimental treatments included: two levels of ME,
two levels of restriction intensity (90% and 85% of strain standard, intake), and three levels of restriction
duration (8-21, 8-28 and 8-35d of age). Results indicated that increasing energy level improved body
weight and feed conversion rate during 8-21 and 1-42 days of age, except for first week, that was
decreased BW (P<0.05). Broilers with 90% feed restriction during 8-14 and 8-21 were heavier (P<0.05)
and showed higher breast weight at d 21 than those received 85% feed restriction and during 8-28 d. A 14
d of restriction with higher energy level and 90% restriction increased carcass percentage and thigh
weight at 42 d, while during 21 and 28 d of restriction, higher carcass and thigh weight were observed in
85% restriction with higher energy level (P<0.01). Increasing energy level of diet induced lower TG level
and breast weight, higher abdominal fat at d 42, also elevating serum glucose during 28 and 35 d of age
(P<0.05). In conclusion, increasing ME level in the diet with 90% feed restriction (90% of standard
intake) during 3 weeks (8-28 d) improved the growth performance of broiler chickens.
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